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Introduction
Simon Szreter

“A Riddle, Wrapped in a Mystery, inside an Enigma”

This volume is a necessarily multidisciplinary collection dedicated to the 
extremely difficult task of uncovering and exploring what can be recon-
structed of the dimensions and the scale of the historical impact of sexually 
transmitted infections (STIs) on human infertility.1 As a subject for inquiry, 
this comes close to Winston Churchill’s celebrated phrase, “a riddle, wrapped 
in a mystery, inside an enigma.” The riddle, which remains for medical and 
epidemiological science today, is how to quantify just how much the differ-
ent STI organisms have affected female and male infertility. The mystery is 
how to find sufficient evidence to reveal how far different populations in the 
past were afflicted by these potentially sterilizing social diseases. The enigma 
is the question of whether any of the STIs have afflicted human populations 
from time immemorial, or whether there is evidence of more specific dating 
of the emergence of any STIs in historical, archaeological, or biogenomic 
records and, if so, when? The pandemic of HIV/AIDS in the late twenti-
eth century demonstrated unequivocally not only that STDs are culturally 
refracted and technologically defined, which we already knew, but also that 
the infective microorganisms—being socially constructed through human 
activity—can themselves have a history and a potentially discoverable origin 
date in their entry into their human hosts. Therefore, there is a meaningful 
historical debate to be had over their origins.2

Owing to the conjectural state of both scientific and historical knowledge 
in all three of these areas—the riddle, the mystery, and the enigma—for us 
to make intellectual progress with uncovering the infertility implications of 
the historical STIs, The Hidden Affliction is burdened with simultaneously 
pursuing several related but distinct tasks—none of them easy. In particu-
lar, the study of venereal syphilis, caused by Treponema pallidum (subspecies 



2  •  introduction

pallidum), and its contested history has an important part to play in this 
volume.3 Syphilis does not directly cause an incapacity to conceive, as gon-
orrhea and chlamydia both do, though it can certainly result in effective 
infertility for individual women due to fetal morbidity, multiple miscar-
riages, and early infant mortality, as chapter 9 harrowingly demonstrates.4 
However, its primary value for historians who wish to evaluate the likely role 
of historical STIs in causing infertility among past populations lies in the far 
greater visibility of syphilis in the documentary record. It is rarely completely 
asymptomatic, unlike both gonorrhea and chlamydia. There is consequently 
a much greater range of opportunities available for historians to study vari-
ous, quite detailed, medical, legal, military, and other institutional records 
concerning affliction with syphilis.5

This can be of assistance because, in a number of circumstances, the inci-
dence of syphilis may be able to provide a proxy indicator for the scale of 
gonorrhea likely to have been experienced in a population in the past. In 
relatively well-documented official studies, it was found that during the early 
twentieth century in Europe the rates of reported gonorrhea infection tended 
to be three to four times more prevalent than syphilis in unprotected pop-
ulations lacking effective treatment.6 Such a ratio is to be expected, since 
gonorrhea not only is much more infectious than syphilis but also confers 
no immunity to reinfection.7 This could, then, enable informed estimates 
of the extent to which infertility, due to secondary sterility from gonorrhea, 
may have affected various temperate zone societies in the past, even where we 
have little or no surviving direct evidence for either gonorrhea or chlamydia 
(the restriction of such a method to temperate zone populations follows from 
the prevalence of the other three non-venereal species of Treponema pallidum 
in more tropical climates, each of which confers immunities against venereal 
syphilis). The application of this method, using historical epidemiological 
data on syphilis incidence to provide an estimate of STI-induced infertility, 
is discussed and presented in the final chapter in this volume, in a study 
of the modern demographic history of England and Wales during its initial 
period of modern fertility decline in the decades just before the Great War. 
The results of this exercise indicate that STIs may, indeed, have played a sub-
stantial and hitherto unacknowledged contributory role in the low marital 
fertility recorded in that period, as a number of doctors and many feminists 
claimed at the time.

To what extent might this approach be more widely usable for other times 
and places in European history, supposing appropriate data were available? 
There may be no possibility at all before the sixteenth century—or perhaps 
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even before the seventeenth century. There has been a justly famous debate, 
itself over a century old, reviewed in chapter 3, positing a date of origin for 
venereal syphilis, at least as far as European populations are concerned, fol-
lowing the return of Columbus and his crew from the Americas in 1493. 
And what of gonorrhea—was it already extant in Europe in 1493? There are 
currently live debates about the origins of gonorrhea, and of chlamydia too, 
which each draw on a fascinating range of sources and scientific methods, 
and which are reviewed here in chapters 1, 3, 4, and 7.

Unveiling the Hidden Affliction

Infertility is now a high-profile contemporary public policy issue around 
the world.8 A 2017 major literature review has reconfirmed that, even with 
today’s public health surveillance systems and treatment facilities, gonorrhea 
and chlamydia remain the main cause of the most preventable condition, 
tubal factor infertility (TFI). In the United States chlamydia is the most 
common reportable disease (1.5 million annually), and gonorrhea is the sec-
ond most common, while 30 percent of female infertility is attributed to 
tubal factor infertility.9

Nevertheless, it is appropriate in many ways to describe the historical 
infertility consequences of the “venereal diseases” as the hidden affliction, for 
at least five distinct reasons. There has been some recent attention given to 
infertility by historians.10 Nevertheless, there has been remarkably little sys-
tematic and comparative historiography addressing the infertility aspects of 
historical STIs.11 With the infectiousness of both gonorrhea and chlamydia 
and their known sequelae of secondary sterility, it is clear that infertility due 
to what were called in the past “venereal diseases,” and today STIs, must 
have been a repeated occurrence among many populations. There has been 
a very considerable output of excellent studies of various aspects of such his-
torical STIs.12 However, the impact of STIs on reproduction has surfaced 
only rarely in historians’ work as an explicit focus of attention.13 Until Shane 
Doyle’s important monograph, there have been relatively few extended treat-
ments by historians: Michael Worboys’s and Elliott Bowen’s excellent social 
constructionist studies of gonorrhea bacteriology; the exemplary study by 
Megan Vaughan of the shared “panic” about sterility and venereal disease 
among both some colonial medical officers and indigenous chiefs in sub-Sa-
haran Africa in the early part of the twentieth century; and the work of Noel 
Butlin on aboriginal population decline in Australia.14
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As chapters 10, 11, and 12 explain, this historiographic inattention largely 
reproduces a constructed neglect by politicians, demographers, and medical 
epidemiology in the interwar decades, emerging, albeit in quite distinctive 
ways, in Germany, France, and Britain (and also in the United States and 
elsewhere). Consequently, historians, led by the availability of the primary 
sources, have produced excellent studies of venereal diseases and eugenics, 
feminism, social purity, prostitution, and public health policy, but no stud-
ies specifically in relation to infertility. Contemporary eugenicists and others 
focused their fears on their conviction (later shown to be an impossibility) 
that “congenital syphilis” showed it was a heritable taint (reflected in the 
title of Edvard Munch’s 1897 painting The Inheritance, which adorns this 
volume’s cover). They ignored the evidence already available—until feminists 
forcefully brought it to their attention—that gonorrhea caused infertility.15 
Not until the 1890s and 1900s (and initially only in Germany and Austro-
Hungary) was there a growing acceptance of Emil Noeggerath’s pioneering 
evidence and thesis, originally published in 1872, regarding the importance 
of latent (i.e., symptomless) gonorrhea, which was crucial to his claim that 
this STI was a major cause of sterility in both sexes.16

Gradual international acceptance of this link followed the publication in 
1891 of Ernst Wertheim’s conclusive supporting evidence from the univer-
sity hospital in Prague (see chapter 10). In the United States Margaret Marsh 
and Wanda Ronner concur with Allan Brandt’s pioneering study showing 
that, while there was medical consideration of gonorrhea as a cause of mari-
tal infertility in the first decade of the twentieth century, thanks to the med-
icomoral campaigning of Prince Albert Morrow (since 1884 professor of 
genitourinary diseases at New York University), nevertheless little practical 
attention was given to it, probably in part because doctors could not offer 
any revenue-generating treatment.17 Brandt has documented how, even as 
late as the 1930s in the United States under surgeon general Thomas Parran’s 
personal crusade, syphilis and its amenability to prenuptial Wassermann 
testing remained the primary focus of attention, not gonorrhea, despite the 
latter’s known capacity to render marriages sterile.18 Thus, this lack of histo-
riographic attention reflects the fact that contemporary biomedical, demo-
graphic, and epidemiological science has consistently paid only intermittent 
attention to the infertility consequences of the pre-HIV STIs, and this has 
broadly continued into the second half of the twentieth century.

However, from the 1950s onward, biomedical science developed increas-
ing interest in a newly recognized disease entity with infertility implica-
tions: chlamydia. In chapter 5 Worboys provides the first historical account 
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available of the complex story of its emergence from the range of imprecisely 
termed conditions known variously as blennorrhea, Waelsch’s urethritis, 
then NGU and NSU (nongonorrheal and nonspecific urethritis, respec-
tively). Worboys shows that during the 1980s and 1990s the newly created 
NHS specialism of GUM (genital and urinary medicine) effectively used the 
perceived fertility threat of the recently identified disease entity of chlamydia 
to justify professional claims for expanding resources for new, improved 
microscopy tests. Professionally, this was a highly successful strategy, in the 
sense that each new test identified more and more chlamydia in the popu-
lation, requiring more resources to treat it.19 However, Worboys points out 
that, despite this, both the public’s and medical science’s primary attention 
by the mid-1980s was rapidly becoming much more exclusively focused 
on combating the threat of the frightening and even newer STI of HIV/
AIDS, pushing chlamydia onto the sidelines until the very late 1990s, when 
a partial national screening approach was launched in the United Kingdom. 
This intervening period of predominant attention to HIV, in both the global 
North and South, perhaps partly explains why there has been no general 
account specifically addressed to the subject of infertility and pre-HIV STIs 
since 1984.20

A second general reason for neglect of the subject is that the relation-
ship between sex, disease, and infertility has often, as a matter of behav-
ioral, cultural, and associated medical practice, been imperfectly understood 
throughout most of history. Sociologists have insightfully explored the cul-
tural, medical, and technological constructions of the contemporary positive 
concept of “in-fertility” as one scientific form of “disrupted reproduction.”21 
But in the past, where such disrupted reproduction was actually due to an 
individual contracting an often-asymptomatic STI, childlessness—or the 
inability to conceive further children—was experienced as something far less 
well defined: something that simply did not happen, and for no manifest, 
physical reason. It has comprised for many such sufferers, not the certainty 
of an act of commission, nor even a focused regret, but the amorphous and 
imprecise uncertainty of an absence, of being denied something available to 
others, but for no apparent reasons.

It is entirely rational in those circumstances that the search for meaning 
and attribution of responsibility for their inexplicable misfortune might 
often have taken the form of superstition and suspicion of malevolence or 
witchcraft on the part of others.22 Another explanation was divine punish-
ment for wrongful behavior, especially since miscarriages, disfigured still-
births, or sickly infants, as depicted in Munch’s 1897 composition, would 
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also occur in communities where syphilis as well as gonorrhea was rife. Often 
both illicit sexual acts and disease manifestations were involved in this infer-
tility. In such cases chapters 1 and 2 both discuss explanations invoked in the 
European ancient and early modern past, in terms of the morally “wrong” 
kind of sex (too much, too little, “impure”). Closely associated with such 
transgressive notions, further levels of deliberate concealment have often 
been added in many cultures by those afflicted. It is therefore a fundamental 
premise of research on the association between infertility and STIs in the 
past that scholars and scientists must actively engage with the clandestine 
nature of the subject. Even the name Chlamydia, adopted by science for the 
organism responsible, C. trachomatis, as recounted in chapter 5, translates 
from the Greek original as “cloaked.”

The third reason for the historically hidden nature of the affliction is that 
the other main pre-HIV STIs with implications for human infertility, gon-
orrhea and syphilis, were also relatively opaque to the medical gaze until late 
in the nineteenth century. Previously gonorrhea and syphilis had often been 
considered as manifestations of a single affliction varying in severity, the clap 
and the pox in early modern English vernacular. In contrast, today, following 
the shift from a physiological to the ontological conception of disease, we 
see them as the product of two quite distinct microorganisms.23 The gono-
coccus was first seen under the microscope by Albert Neisser in 1879, and 
the transparent spirochete of syphilis was only finally visually identified as 
recently as 1905.24 Furthermore, even the potentially lethal nature of each 
of the two diseases was long hidden from medical knowledge. It is now well 
known that syphilis, after a varying duration of deceptive latency amounting 
even to several decades, has the capacity to kill a significant proportion of its 
victims of both sexes in various ways, mainly through damage to the brain, 
the nervous system, or the aorta. This was increasingly suspected by special-
ist medical professionals in the late nineteenth century, particularly those 
working in asylums with those suffering from conditions given the medial 
names of “locomotor ataxy” and “GPI” (general paralysis of the insane), but 
it could not be finally proven until several years after identification of the 
spirochete.25 Gonorrhea can result in acute pelvic inflammatory disease in 
women. It is certainly a cause of secondary sterility for a proportion of those 
infected, through blockage of the fallopian tubes (salpingitis), but it can also 
be fatal, not least due to associated ectopic pregnancies.

Fourth, gendered power relations have undoubtedly played a formative 
role, not simply in the most obvious sense of the behaviors involved in trans-
mitting the diseases, but more insidiously, on account of the patriarchal lens 
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and interests through which the diseases have been viewed by the medical 
profession. As Worboys has shown, both gonorrhea and then chlamydia, the 
two most serious sterilizing diseases of women, were each initially treated 
indulgently by the medical profession in the nineteenth and again in the 
mid-twentieth centuries, respectively, as minor nuisance conditions afflicting 
only young men “sowing their wild oats.” It took scientific breakthroughs, 
which in each case were not initially believed, before the medical patriarchy 
came to acknowledge each disease as a serious threat to female fertility.

As J. D. Oriel pointed out, Noeggerath challenged the patriarchal legal 
assumptions and cultural practices of the male medical profession as much 
as he challenged medical science. He caused a furor when presenting his 
research to the inaugural meeting of the American Gynecologic Society in 
1876. The reaction there was less because of any discussion of the validity 
of his research methods and findings and more because of a claim he made 
that over half of men in large US cities had been infected with gonorrhea at 
some point and that because of his latency theory this meant that over half of 
the wives of such men would then be infected. Consequently, “the president 
of the society said that he regarded these estimates as not only offensive but 
an unwarranted attack on the moral standards of the American male.”26 The 
evasive disposition of the predominantly male medical profession toward this 
morally challenging disease continued for decades to exert insidious effects, 
including perpetuating its own ignorance of best practices, with harmful 
consequences. Half a century later, Dr. Percy Pelouze claimed, in the preface 
to the 1928 first edition of his commercially successful practical handbook 
on gonorrhea, aimed at informing American practitioners, that “at least 90 
per cent of those afflicted are treated by men who frankly confess to them-
selves, and to their medical companions, that they really have but very mea-
ger knowledge of the scientific facts of the disease and of the precise methods 
of its most effective treatment.”27

Fifth, the venereal diseases, and their manifestations and consequences, 
were not only passively hidden by the limitations and biases of male med-
ical science and knowledge until well into the twentieth century but also 
often actively hidden by the sufferers themselves, as explored in chapter 2 
by Olivia Weisser, where early modern medical practitioners are shown to 
have prided themselves on coaxing accounts of clandestine sexual encoun-
ters out of unwilling patients presenting with certain symptoms. In many 
societies sexual behavior is subject to widely observed restrictive customs or 
laws, often associated with the prevailing religious codes, whose transgres-
sions are sources of shame or guilt, though in some cultures there is wider 
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latitude, as today in many “Western” societies and also in some other com-
munities in the past, such as in the “Aphrodisian” cultures encountered in 
certain Pacific Islands, which are discussed in Tim Bayliss-Smith’s chapter 
6. In the rather more numerous cultures, including those subscribing to 
Christianity, Judaism, and Islam, which proscribe sex outside marriage or 
its equivalent, to contract a disease that appears, from the bodily location of 
the manifest lesions and sources of discomfort, to be associated with sexual 
intercourse, is problematic for the affected individuals. Indeed, in a model 
chaste and nuptial society, in which sexual activity only ever occurred 
between legally married adults, the microorganisms of STIs would invari-
ably fail to spread and would not exist, nor manifest themselves as disease 
entities. This would be as true of polygamous as of monogamous societies, 
regardless of sexual orientation.

However, given that human sexual behavior in most known populations 
of any size has often been conducted by some, at least, outside the moral 
prescriptions and even the strictest, formal legal codes governing sexual 
expression, to hide their shame such individuals have frequently sought in 
many societies to deny and to conceal the disease from themselves, from 
their spouses, and from the community in which they were living.28 In the 
self-publicizing accounts of their curative prowess published by the early 
modern medical practitioners (all men) that Weisser examines in chapter 2, 
they dwelled on the importance of their skill in extracting a secular “confes-
sion” of the clandestine and transgressive extramarital liaison that accounted 
for their patients’ conditions—the confession was itself a morally purgative 
part of their cure. Echoing this clandestine situation, but in an inverted fash-
ion two centuries later in the closing decades of the nineteenth century, it 
seems likely that it was common practice among many male medical prac-
titioners in western Europe and North America to collude with the wealthy 
men who formed much of their clientele to save them from the embarrass-
ment of informing their wives of evidence of the venereal disease that their 
husbands had given them.29 This zealous adherence to the notion of patient 
confidentiality interestingly paralleled the code governing priestly receipt of 
confessions in the Catholic Church. There were cases where the evidence of 
the disease was clearly manifest in the bodies of the clients’ wives, who might 
be kept in ignorance by medical practitioners of a condition transmitted to 
them by their husbands that could on occasions prove fatal to them.30

Such patriarchal collusion against the health of the women of their own 
class became a major provocation to outrage expressed by the more coura-
geous and iconoclastic figures within the early twentieth-century feminist 
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movement, in the United States, Britain, and elsewhere. This was most 
famously expounded in Christabel Pankhurst’s coruscating polemic, The 
Great Scourge and How to End It, published in 1913.31 

As chapters 10 and 11 contrastingly explore, across the channel in France 
and also in Germany at this time, both the medical science of the infertility 
threats posed by the venereal diseases and the politicized interpretations of 
those threats took somewhat different public and political manifestations. 
A male bias was certainly common to the medical professions and the polit-
ical classes in all these western European national cultures. In Britain, as in 
the United States, this bias manifested itself as discretion and public silence 
until feminists forced it onto the public agenda. In Germany it was expressed 
in positive encouragement to men to use the condom by German medical 
authorities because of the precocious acceptance there by the early 1890s 
that gonorrhea could cause male infertility.32 Christina Benninghaus finds a 
widening acceptance among the educated class of laboratory microscopy to 
test for male azoospermia among infertile couples as early as the 1890s. By 
contrast, French medical practitioners remained skeptical and uninterested 
in subjecting their fee-paying clients to semen tests. 

There may be larger historical and institutional influences at work here. 
Whereas the tradition of Medizinpolizei in German-speaking states had long 
linked issues defined as being of national medical interest with obedience to 
officially sanctioned medical authority (and Robert Koch’s officially funded 
Prussian bacteriological science was flying high in this period), the practice 
of medicine in France has been characterized as the most dominated by pri-
vate interests in Europe.33 In pre-1914 Britain and the United States, there 
was preparedness to consider psychological conditions such as neurasthenia 
or masturbation in relation to impotence, but male infertility as a conse-
quence of STIs went almost completely undiscussed, as in France.34

As Benninghaus shows, approbation for prophylactic condom use in 
Germany went alongside a relaxed attitude to demography. With its national 
birthrate remaining high for several decades after the United States’, France’s, 
and Britain’s declined, political anxiety in Germany about the nation’s falling 
fertility did not appear until after the 1910 census first showed an incip-
ient fall. However, subsequent attention in the Weimar era was primarily 
focused on voluntary childlessness attributed to the supposed selfishness of 
women of luxury, not to STIs. This was despite the fact that throughout this 
period it was widely accepted in Germany that STIs accounted for about 
half of the 10 percent of couples that official statistics showed to be experi-
encing childlessness. In low-fertility France, by contrast, Fabrice Cahen and 
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Adrien Minard find in chapter 11 that the long-standing, official pronatal-
ist obsession dating back to defeat in the Franco-Prussian War, along with 
pronounced Catholic influence, ensured aversion to any public sanctioning 
of condom use in marriage, formalized by legal prohibition in 1920. This 
was also despite widespread venereal infection due to the acceptability of 
the custom of initiation of young men through visits to prostitutes and the 
associated “manly” badge of the experience, in the form of a ritual bout of 
gonorrhea (“chaude-pisse” in the French colloquialism). Even after the Great 
War, and despite an evident rise in gonorrhea infections among the wives of 
poilus who served at the front, chapter 11 shows that French official, medi-
cal, and public opinion and indignation was focused on a campaign against 
female-procured abortions as the great social evil in the patriotic battle to 
raise the French birthrate, not on male responsibility for gonorrhea-induced 
sterility. In the 1960s French men were apparently still highly averse to using 
condoms, even when engaging—as a great many still did—in commercial 
sex. So the only time when condoms have been widely used in France was 
probably by the Wehrmacht during the Nazi occupation in World War II.

Thus, the chapters in part 4 show how in Germany, France, and Britain 
by the 1920s all public, political, and scientific attention was devoted to the 
voluntary and sociocultural sources of reduced national birthrates, not to the 
involuntary infertility due to STIs. Chapters 6 and 7 show that such a view 
also prevailed where Europeans studied population decline in the Pacific, 
which was attributed to “culture shock” after contact with the West. Only in 
parts of sub-Saharan Africa, as chapter 8 shows, was there any focus by the 
colonial authorities at this time on STIs as a remediable cause of infertility, 
but even here that interest evaporated once antibiotics appeared to solve the 
problem from the later 1940s onward.

This brings us back full circle to the five reasons why infertility due to 
STIs has remained mostly a hidden affliction, both in history and in histo-
riography, such that even in a 2017 multiauthored volume devoted to child-
lessness, the chapter offering a historical survey of European trends since the 
beginning of the twentieth century makes no reference at all to STIs.35

The Benefits of a Multidisciplinary Approach

How, then, to reveal the concealed infertility due to STIs in the past? To 
give ourselves the maximum opportunity to learn as much as possible, we 
need to study carefully the various reports of the experiences of the afflicted. 
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We should certainly study the humanly constructed and recorded history of 
the disease entities, which have gone under various names in the past before 
coming to be known today as syphilis, gonorrhea, and chlamydia. But we 
also need to study and integrate into our historical understanding the most 
up-to-date scientific knowledge available regarding the three bacterial micro-
organisms principally responsible: Treponema pallidum (pallidum), Neisseria 
gonococcus, and Chlamydia trachomatis.

A purist historicist approach might insist that, especially given the clan-
destine nature of the subject, all we can uncover from the past are our 
attempts to capture various meanings that contemporaries in different eras 
and places attributed to a range of disputed and negotiated disease condi-
tions observed to affect the genital organs. Such contemporaries may or may 
not have believed these conditions affected fecundity in some way. Certainly, 
the recovery of these diverse perceptions, anxieties, and understandings is 
of primary significance for any history of the meanings of sex, disease, and 
infertility.36 Such an approach informs much of the subject matter presented 
in the chapters in this volume: by Rebecca Flemming, relating to the ancient 
world; by Weisser, on early modern Britain; by Cahen and Minard and by 
Benninghaus, relating to later nineteenth-century and early twentieth-cen-
tury France and Germany; and by Worboys, relating to the evolving under-
standings of what we now call the disease category of chlamydia during the 
course of the early and mid-twentieth-century decades.

However, to restrict our curiosity and range of inquiry solely to approaches 
fashioned to investigate literary, medico-scientific, and representational texts 
is to adopt an unnecessarily circumscribed and limited approach, even to 
the effort of understanding those texts and signifiers themselves. Dimensions 
of meaning concealed within and evaded by the surviving texts, along with 
understanding of the anxieties and wider social and economic pressures 
that were conducive to texts being framed in the ways that they were in the 
diverse cultures of the past, will ultimately be accessible to us as historians 
only by juxtaposing against these texts all the range of insights from the 
other forms of evidence available to us. This includes such archaeological 
and paleopathological evidence as is presented and discussed in the chap-
ter by Charlotte Roberts and Rebecca Redfern; the fascinating new genomic 
reconstructions of the evolutionary history of the currently extant range of 
disease organisms, discussed by Ian N. Clarke and Hugh R. Taylor in chapter 
4; and whatever other scientific or historical evidence we can assemble and 
compare. Depending on what kind of sources have survived, some of this 
evidence may even be rendered into epidemiological and quantifiable form 
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for certain populations in different times and places, such as that which is 
presented in chapters 6, 7, 8, 9, and 12, relating to diverse populations in 
Oceania and Africa, Britain and Australia.

All these different dimensions of evidence need to be understood by ref-
erence to the most up-to-date scientific knowledge we have today about 
the medical manifestations and the social and biological transmissibility of 
such clandestine diseases. It is extremely important to know, for example, 
that many men and most women infected with gonorrhea (and chlamydia) 
are symptomless.37 The power of these diseases to cause infertility is not 
dependent on their capacity to manifest symptoms, especially in women. 
Therefore, many women in many cultures psychologically suffering the curse 
of barren sterility would have had no perceptible bodily signs or symptoms 
of the likely reasons for their affliction.38

To take another crucial example of the importance of applying current 
scientific knowledge to our historical researches, the historical STI that has 
left most evidence for us to study, both of a written form and in the archae-
ological bone record, as discussed in chapter 3, has been syphilis. However, 
an understanding of the research and transmission models of contemporary 
clinical epidemiologists, reviewed in the next section, informs us that, among 
the historical STDs, syphilis was characterized by a relatively low prevalence 
and low incidence compared with both gonorrhea and chlamydia. Thus, it 
is of cardinal importance for us as historians to understand that syphilis, the 
disease most highly visible in the available historical record from both textual 
and paleopathological sources of evidence, is not the one that most afflicted 
various populations in the past, nor of course is it the disease that has most 
directly impacted both female and male infertility in history. If we want to 
infer something of value about the hidden affliction of infertility from the 
surviving historical sources of evidence documenting either past perceptions 
or other surviving markers of the venereal diseases, it is vital also to know as 
much as we can from today’s biological, evolutionary, and epidemiological 
sciences about the differential visibility and infertility consequences of the 
distinct STIs, and it is crucial not to restrict ourselves only to texts from the 
past but to embrace all available forms of relevant evidence.

Science—both expert and lay understandings of it—along with belief, 
morality, public policy, ideology and politics, medicine, education, gender 
relations, reproductive customs, familial property, and survival strategies have 
all been involved, often in a highly integrated fashion, in determining the 
experience and the patterns of STI-related infertility in the past.39 We need 
a multiplicity of disciplinary approaches to grasp the interrelations among 
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all these aspects to understand how sexuality, disease, and fertility have had 
an often hidden but nevertheless influential history in different times and 
places. For instance, in Western societies, though medical scientists were 
discussing new findings about the STIs and influencing government poli-
cies throughout the first half of the twentieth century, the communication 
of such knowledge to the general public through sex education in schools 
or via the mass media remained evasive, sporadic, moralizing, and crudely 
admonitory at best.40 It did very little, except in Germany, to publicize the 
one measure that would have made a difference to communicability of the 
microorganisms: condom usage.41 Indeed, in both France and the United 
States legislation supposed to promote the sanctity and fruitfulness of mar-
riage prohibited the sale of contraceptives.

Among the Haya people in Uganda, as Doyle’s chapter 8 documents, the 
constellation of factors conducive to the spread of fertility-impeding STIs 
was of course quite different from that in Europe, but it did share the fea-
ture of, in part, springing from self-defeating publicly articulated motives. 
Both popular belief and practical economic considerations dictated that 
childlessness must be avoided at all costs because it could spell the loss of 
vital landed property. Consequently, high rates of STIs were exacerbated by 
a range of contributory practices: impatient, rapid divorce of “barren” wives 
even within a year of marriage, young wives advised by canny older women 
to ensure their fertility by going with other supposedly potent men as well as 
their husbands, older infertile men repeatedly trying to produce an heir with 
untaken young teenage girls.

Integration with the cultural history of the emotions is important, too. 
The capacity of biological sterility due to STIs to inflict both physical pain 
and emotional suffering on women and men is currently still a largely hid-
den aspect of their history. Nevertheless, it is a crucial aspect of this volume’s 
goals, embracing not only medical, epidemiological, and demographic his-
tory but also sexual, gender, social, and emotional history, to acknowledge 
that lives are damaged by STIs. This is most clearly conveyed in chapter 9 and 
also in chapters 1 and 2. A public clarion call for historians to embrace and 
learn from the rapidly changing biological sciences with their new agenda 
of epigenetics has come in 2014 from Lynn Hunt, the leading cultural his-
torian. Hunt acknowledges that in fact demographic, epidemiological, and 
environmental historians have been continually engaging with biology since 
at least the 1960s (and indeed even before that, in French historiography of 
the Annales school and among Anglophone economic historians and histor-
ical geographers). Her call, however, is addressed to the mainstream body of 
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historians who have tended to pursue more exclusively literary, cultural, and 
intellectual history approaches during the past several decades. It is through 
a focus on furthering the history of the emotions, to which her own seminal 
work on Inventing Human Rights has made a major contribution, that Hunt 
has extolled the virtues of all historians engaging with biological sciences and 
their findings.42

The approach adopted in The Hidden Affliction fully endorses that call 
for multidisciplinarity and sharing of knowledge across the humanities and 
the sciences.43 Combining diverse knowledge bases helps us to begin to 
make more sense of the relationship between STIs and infertility in the past, 
opening-up many illuminating comparative insights.

How Important Have STIs Been as a Cause  
of Infertility in History?

The simple answer to this question is that currently we do not have exten-
sive documented evidence. Owing to what is understood today by medical 
science of the capacity of the three main STIs present in the pre-HIV/AIDS 
era—gonorrhea, syphilis, and chlamydia—to affect fertility negatively, it is 
certainly eminently plausible that these diseases, especially gonorrhea, may at 
times have had a very substantial impact, not only on individuals and cou-
ples but on the fertility of whole populations, societies, and their cultures, as 
Roy Scragg argues in chapter 7. Other chapters here also document this.

The biological pathways through which each of these three STIs affect fer-
tility is different. The two most important STIs that, if untreated, are known 
today to each exert a direct negative impact on the fertility of a proportion 
of their human hosts are gonorrhea and chlamydia, caused by Neisseria 
gonococcus and the genital serovars of Chlamydia trachomatis, respectively. 
Gonorrhea is epidemiologically the more important of the two, in terms of 
its quantitative capacity to cause permanent sterility in women through sal-
pingitis, which is the form of pelvic inflammatory disease (PID) specific to 
the fallopian tubes, resulting in tubal factor infertility (TFI). It causes steril-
ity in women by attaching to the epithelial mucosal cells lining the fallopian 
tubes, which then results in the destruction of the associated ciliated cells, 
which provide the hair-like structures that transport the egg from the ovary 
down the fallopian tube.44 Damage may be either in the initial section before 
fertilization can happen or in the final section of the tube before delivery of 
the fertilized egg to the uterus. In the latter case an ectopic pregnancy can 
ensue, though of course in the past this would invariably have resulted not 
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in infertility but in the death of the would-be mother. Gonorrhea addition-
ally has a far from insignificant capacity to render infected males infertile 
through epididymitis: infection and inflammation of the long, coiled tube 
where sperm matures after initial production in the testes and before ejacula-
tion; the physical blocking of this tube, as shown in Figure 10.3 below (page 
320), impedes healthy sperm production.

The principal mechanism through which an infection by chlamydia can 
damage the fallopian tubes in such a way as ultimately to cause either infer-
tility or ectopic pregnancy is fundamentally different. It occurs as a side 
effect of the body’s immunologic response causing tissue scarring and fibrosis 
of the tube walls due to an inflammatory cytokine response.45 Unlike gon-
orrhea, it seems that the scarring does not progress to the same sterilizing 
degree in the male epididymitis. A likely reason for this is the lack of a res-
ervoir of indole in the male urogenital system, which is abundantly available 
among the vaginal microbiota. As is explained in chapter 4, C. trachomatis 
is dependent on tryptophan (an amino acid), which it biosynthesizes from 
indole. Therefore, a single original episode of infection into the female uro-
genital system can produce a much longer-lasting episode of disease with 
continual scarring while C. trachomatis remains present, whereas in a male 
any single episode of infection will run out of tryptophan much sooner, and 
so scarring will cease until another infection is acquired, introducing a new 
colony of C. trachomatis.

Syphilis, by contrast, has no direct effect on the capacity of either sex 
to conceive. It probably exerts, overall, a relatively neutral net effect on a  
population’s apparent, observed fertility rate, if simply measured in narrow 
demographic terms as the collective rate of childbearing. It causes miscar-
riages, stillbirths, and early deaths among infants, who can contract the  
disease from infectious mothers either in utero or during parturition shortly 
after childbirth. This increase in fetal and premature deaths tends, in those 
many populations throughout history that have practiced breastfeeding for 
many months after birth, to reduce the average time elapsed before the next 
conception due to the earlier cessation of lactational amenorrhea and the 
return of ovulatory cycles. An individual woman’s capacity to bear healthy 
live-born children may be interrupted for a period by an infection with 
syphilis, but her capacity to conceive is not permanently curtailed. Once the 
syphilitic infection has been fully contained by her immune system, she will 
usually be able to take healthy fetuses to term again, provided she has no 
other illnesses.46 However, it should be noted that in a population suffer-
ing extensively from syphilis, other STIs are always also present along, often, 
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with a range of other vectors of morbidity. Thus, the net effect of syphilis on 
any real population’s capacity to reproduce may not be positive, especially if 
the disease is widespread in the community, since it exerts a toll of serious 
morbidity and therefore vulnerability to coinfections on adults of both sexes 
and also especially on the health and survival of infants, who may register 
as live births but fail to survive childhood. In chapter 9 Janet McCalman 
and Rebecca Kippen document such infertility and premature mortality 
problems of oppressed populations suffering from a heavy burden of syphilis 
infections in association with other STIs.

The potential of STIs to endanger even the very survival of some island 
populations was first conclusively demonstrated by the extraordinary pio-
neering study conducted during the early 1950s by Roy Scragg.47 In his 
chapter below, he revisits these findings among the dwindling population of 
the island of Tabar in New Ireland (today a province of Papua New Guinea). 
Combining demographic survey and clinical medical histories with rigorous 
diagnostic investigations including semen microscopy and pelvic X-rays of 
the fallopian tubes, Scragg overturned the previous dominant view of Pacific 
Islanders’ infertility. This view was derived from the fieldwork and interpre-
tation of the eminent anthropologist and psychiatrist, William H. R. Rivers 
(sometimes known as the “English Freud”), who held that the islanders were 
suffering from enervating “culture-shock” following contact with the West.48

Scragg found from his medical histories of the infertile that, far from hav-
ing given up in despair, the islanders’ plight was made worse by the behavior 
of childless, infected older males, desperate to have heirs, who sought young 
virginal partners, a practice facilitated by the island’s sexual culture and rituals. 
Scragg found very high rates both of double-tubal blockage and male sterility 
and subfertility (caused mainly by the male gonorrheal sequelae of epididy-
mitis, also known as epididymo-orchitis, or by stricture of the urethra).

Bayliss-Smith’s chapter explores this theme further with a comparative 
historical demographic study of four different island societies of Oceania in 
the Solomon Islands. On Simbo and Vella Lavella there was a sexually liber-
tarian “Aphrodisian” culture, not dissimilar to Tabar in New Ireland. Bayliss-
Smith presents evidence that gonorrhea became prevalent there following 
first contact in the nineteenth century with Western sailors, whalers and 
traders, resulting in low birthrates and a documented shrinking population 
in the subsequent generations. By contrast, he shows that the inhabitants of 
Malaita and Guadalcanal subscribed to an entirely distinct sexual code of 
strict virgin marriage—this contrast was also noted historically by maritime 
visitors. On Malaita and Guadalcanal, Bayliss-Smith is able to document 
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stable high birthrates and a sustained population on the island throughout 
the period of contact with the West.

Thus, as both Scragg’s and Bayliss-Smith’s chapters make clear, the gono-
coccus—biology alone, in other words—does not have the autonomous 
power to cause the decline of a population. This depends critically also 
on the moral codes, cultural practices, and accepted behaviors of a society 
and how these interact with the presence of other diseases in the popula-
tion. Where such practices combine to positively encourage the coupling of 
infected individuals with a large proportion of the young females in the com-
munity, the most extensive diffusion of the gonococcus among women with 
an early reproductive age is assured, and this is likely to have the greatest 
impact on the entire community’s infertility, even to the point of threatening 
the survival of the population.

STIs are, of course, not the only widespread historical afflictions that 
could have caused populations to experience infertility. Although this vol-
ume does not focus its attention on nonsexual sources of infertility, they 
should be mentioned.49 Puerperal fever or sepsis after giving birth due to 
streptococcus infection, can result in secondary sterility (and can also cause 
loss of the mother’s life), as Worboys notes in his chapter. Tragically, as Irvine 
Loudon has shown, the dangers of puerperal fever were exacerbated during 
the late nineteenth and early twentieth centuries, due to the increased will-
ingness of (mostly male) doctors to intervene in various ways during child-
birth while paying insufficient attention to their own hygienic practices.50 
McCalman and Kippen’s chapter 9 presents distressing evidence of some of 
the unfortunate consequences and of others, too, due to additional short-
comings of medical practices, which can be reconstructed from the preserved 
case records of the Melbourne Lying-In Hospital from 1883 to 1909.

Two other diseases are also potentially demographically significant. 
Tuberculosis bacilli can spread to the genital organs among some of those 
infected and cause consequent sterility (which, unlike gonorrhea, typically 
takes the form of primary sterility in both sexes, since tuberculosis is usually 
acquired in childhood, and it is most likely that its nodules will develop to 
block the fallopian tubes or the epididymis in males during adolescence).51 
Certainly, tuberculosis has been prevalent in many crowded and impover-
ished populations throughout much of history, and there is some clinical evi-
dence that it could be a cause of infertility at least among a fraction of those 
manifesting illness and seeking treatment.52

The high fevers of the falciparum variant of malaria is the other major 
nonsexually transmitted disease with infertility implications: these can cause 
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both impaired sperm production for up to two months after the fevers and 
the possibility of pregnancy loss. Its possible contribution has been evaluated 
in another major, well-known and well-documented case of the suspected 
extensive impact of historical STIs on human fertility, the so-called equato-
rial African infertility belt. This has been the subject of some debate and a 
sequence of influential studies, which began with those of colonial medical 
officers raising the alarm in the early twentieth century, as studied by Megan 
Vaughan.53 In chapter 8 Doyle reviews this debate and offers a new contri-
bution derived from some of his own researches on the Bahaya and Baganda 
peoples in contemporary Tanzania and Uganda. By studying the subsequent 
mid-twentieth-century rise in fertility in these communities Doyle concludes 
that reduced STIs were probably the most important single factor contribut-
ing to a prior decline in infertility but that a range of other influences were 
also involved, related to the arrival of a much enhanced and more accessible 
primary health care system during the midcentury decades, itself in part due 
to the mobilization of resources to deal with the STI threat. This delivered, in 
addition, falling rates of malarial infection, postpartum infection, and mal-
nutrition. In Tabar, by contrast, Scragg has presented compelling evidence 
that female gonorrhea infection at early ages was probably the sole cause of 
the high rates of early twentieth-century infertility, since there was such a 
spectacular positive effect on fertility of an unusual initiative in Tabar, which 
saw the universal administration of penicillin to the whole population in the 
early 1950s. This tells strongly, in that case at least, against the importance of 
tuberculosis, malaria, or indeed chlamydia, since none of these, unlike gon-
orrhea (at that time), respond to penicillin.

Thus, the patterns that can be uncovered, where the rare opportunity 
of the availability of the right evidence occurs, show a strong relationship 
between gonorrhea and threateningly high levels of infertility in some societ-
ies in the past. This comparative historical evidence can be productively jux-
taposed with the analytic insights and predictions that have been developed 
by contemporary epidemiological models of the transmissibility and infec-
tiousness of STIs. This shows that the spread of an STI through a population 
can be analyzed as the product of three factors: the transmission probability 
of each specific STI organism; multiplied by the contact rate between those 
currently infected and those currently uninfected (the “susceptible” popu-
lation, which technically excludes those enjoying immunity due to a past 
infection); and further multiplied by the duration a current sufferer remains 
infectious (before death or recovery).54
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Evidently, each of these three components of the model has a purely bio-
logical but also an equally integral sociocultural and sociomedical aspect to its 
determination, especially where sexually transmitted diseases are concerned. 
On the one hand, the different microorganisms have quite distinctive biolog-
ical properties. The syphilitic spirochete typically elicits a strong symptomatic 
reaction and antibodies, which makes it unlikely that an infected individual 
will be unaware of their state of illness and which also means they are highly 
unlikely to be subsequently reinfected; so a single infection removes most 
individuals permanently from the pool of susceptibles. It is also an organism  
that requires access to the bloodstream of a new host via a small abrasion, 
and so it is not routinely caught from a single sexual encounter with an 
infectious individual; hence its overall transmission probability is relatively 
low unless a susceptible individual is exposed regularly to an infected indi-
vidual (as could happen in a stable relationship, but where one of the two 
parties has “cheated”). Due to immunity among its ex-victims and relative 
difficulty of transmission, syphilis tends to exhibit a relatively low prevalence 
(defined as the proportion of currently infectious cases in the population) 
and also a relatively low rate of incidence (number of newly infected cases 
reporting the disease).

Neisseriae gonorrheae, by contrast, eludes the body’s immunological 
defenses and therefore often produces no apparent symptoms in its victims, 
who may infect others without realizing. With no protective immunity, indi-
viduals can continually reinfect one another, and the pool of susceptibles is 
continuously close to maximum. Thus, in modern populations with sophis-
ticated public health surveillance and laboratory diagnostics, gonorrhea 
tends to exhibit the epidemiological characteristics of higher prevalence than 
incidence, within the terms of the epidemiologists’ transmission models.

Finally, the several genital serovars of Chlamydia trachomatis are also often 
symptomless because they evade the immunological system by residing 
within the cytoplasm of body cells for a large part of the life cycle (hence 
Chlamydia is termed an “obligate intracellular pathogen”). Chlamydia has 
two developmental stages: the elementary body and the reticulate body. 
Reticulate bodies are the noninfectious intracellular-dwelling form and they 
make up the metabolically active replicating stage of the life cycle, through 
binary fission. After this division the resultant elementary body exits the host 
cell (through reverse endocytosis), and it is only these elementary bodies that 
are susceptible to antibiotics in the period before they enter new cell hosts 
(through endocytosis). Chlamydia therefore has the additional distinctive 
property that hosts can remain infectious for a very long time, even with 



20  •  introduction

modern treatments. Not all the active organisms are eliminated by any one 
single course of antibiotics, and so treatment has to be repeated several times 
before a victim is entirely clear. Consequently, in modern populations its 
incidence level is approximately as high as its very high prevalence level.

On the other hand, all of the three dimensions of the epidemiologists’ 
transmission model are also subject to sociocultural, as well as biological, 
codetermination. This involves malleable beliefs and behaviors, as well as 
scientific understandings and diffused medical practices in relation to the 
STIs. The different sexual and gendered attitudes and behavioral norms of 
different societies and of their various subcultures—often reflecting ethnic-
ity and past migration and current mobility patterns as well as socioeco-
nomic inequalities—can all influence patterns of contact and transmission 
of the STIs and, consequently, their capacity to affect overall fertility. For 
instance, Doyle’s research reported in chapter 8 includes interview evidence 
that reveals not only levels of infertility but also the family-size aspirations of 
potential parents. Both factors adapted across generations in East Africa, as 
people attempted to respond both to the implications of secondary sterility 
and to the consequent perceived economic predicaments for the family unit 
of fewer children. Conversely, Doyle also documents the cultural responses 
following the arrival of penicillin, which was perceived to have substantially 
lifted the threat. As a result, aspirations for family size now increased signifi-
cantly, showing how rising fertility was not simply an involuntary product of 
the lifting of a biological restraint but also reflected the cultural values and 
changing desires of the populace. Similarly, as the earlier reference to mod-
ern populations with modern laboratory diagnostics makes abundantly clear, 
changes in medical technology and associated public education propaganda 
can alter a population’s symptom-recognition capabilities and so can influ-
ence voluntarily preferred patterns of sexual contact. As Doyle also shows, 
the arrival of penicillin in East Africa had similar impact to that seen in the 
Pacific, but with widely differing effects on sexual behavior. In Buganda it 
was viewed as a license for a rise in male promiscuity without fear, whereas in 
neighboring Buhaya marriage became more stable once STI-related infertil-
ity was reduced because wives were more likely to be able to produce the heir 
that married men desperately wanted (for land-inheritance purposes).

The clinical epidemiological transmission model very helpfully identifies 
the key factors and their interrelationships that produce different rates of the 
spread of different STIs. It has been developed primarily to assist contem-
porary public health analysts, with access to the appropriate data, to design 
prevention and treatment strategies through understanding the dynamics 
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of rates of transmission between infectious sections of the population, usu-
ally of course a minority at any point in time, and the uninfected “suscepti-
bles”—the rest of the population. However, the framework of understanding 
that the model offers can equally provide historians with a critical resource to 
help them place in epidemiological context the forms of evidence available to 
them on the incidence and the prevalence of STIs in past populations, even 
though they will not necessarily have all the range of information available to 
fully operationalize the model empirically.

For instance, Turner and colleagues report a 1990s study finding gonor-
rhea rates strongly correlated with poverty both nationally and in a more 
detailed study in South London, where incidence was ten to twenty times 
higher among black Caribbean ethnic groups than among whites, reflect-
ing similar, earlier findings in the distinct circumstances of black poverty in 
United States.55 In London black males were identified as also performing 
a “bridging” function, since black women tended to have only black male 
partners, but black males also had white female partners. Obviously, the fur-
ther explanation for this particular pattern lies in the intersectionality of cul-
tural and socioeconomic relationships of gendered power and inequality.

By comparison, McCalman and Kippen in chapter 9 investigate in illumi-
nating detail the health and infertility problems of an impoverished section 
of the British and Irish population 150 years earlier than Turner et al.’s study. 
Without the prospect of treatment in the pre-antibiotic era, a proportion of 
those infected were also marked by the sequelae of infertility. The primary 
sources relate to nine thousand female and sixteen thousand male convicts 
arriving in Van Diemen’s Land (Tasmania) between the 1840s and 1860s. 
These documents allow exploration of the infertility consequences for some 
of these most unfortunate individuals, those whose lives were lived within the 
eye of the storm of the structural violence perpetrated on the poor of Britain 
during the early decades of expansionary industrial capitalism. They find 80 
percent of the transported males remaining in Tasmania were recorded as 
fathering no more than one child, while over 35 percent of the females were 
subsequently infertile, notably those originating from the streets (literally) 
of London—and of Britain’s industrial cities. The designation “on the town” 
in their transportation record signified a previous life in Britain of survival 
through commercial sex, which was probably part of the coping strategies for 
many very poor women in urban Britain, especially after the withdrawal of 
long-standing sources of social security and the new practice of stigmatizing 
unmarried mothers brought in with the draconian, moralizing reforms of the 
New Poor Law of 1834.56
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The details the authors have elicited from their various Australian sources 
also include the information that in Melbourne in the 1870s there was a 
child sex trade related to the folk superstition (brought from Britain) that sex 
with a virgin was a cure for the pox. This, then, is a practice that links, with 
a common cause, the infertility of some of the urban poor in Australia with 
that of the Haya in Tanzania and the Melanesian island of Tabar, where it 
was also found by Doyle and by Scragg that the patriarchal power of infertile 
or infected elderly males to command the sexual services of younger females 
was a significant cause of STI transmission. Those transactions formed a 
bridge, in the terminology of the epidemiologists’ transmission model, 
between the infected and the susceptible sections of the population and 
thereby accounted significantly for a wider prevalence of gonorrhea among 
young females than would otherwise have been the case, so maximizing its 
sterilizing consequences.

Thus, several of the chapters here show that historic STIs significantly 
impacted fertility, often associated with the dynamics of power and inequality 
between the sexes, the races, and different individuals in imperialist and capi-
talist contexts.57 In helping us to understand more fully the hidden history of 
infertility and sexual disease, this volume exposes a further aspect of the struc-
tured violence that characterizes the patterns of health in human history.58

When Was Infertility Caused by STIs, and When Did  
They Originate?

The vital importance of drawing on multidisciplinary knowledge is nowhere 
more evident than in relation to the most fundamental of questions for a vol-
ume devoted to the history of sex, disease, and infertility: when did the STIs 
causing infertility first appear in human history?

The easy assumption that the “venereal diseases” must surely have always 
been with human society, since time immemorial, rests in fact on rather 
slender evidence. In chapter 1 Flemming discusses anew the long-running 
debate over whether the disease first named as gonorrhea in texts of ancient 
Greek medicine should be equated with the disease currently recognized by 
that term. She concludes that skepticism on this point is the more justifiable 
position, because a careful rereading of the texts of antiquity reveals that the 
two conjoined symptoms that are today recognized as diagnostic of likely 
gonorrhea—pain in urination combined with a discharge—never in fact 
occur together in those texts. Flemming’s view is that these texts, referring for 
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instance to an involuntary flowing of seed, are more reliable for informing us 
about sexual behavior and attitudes in Hellenistic society: in particular, a 
commonly held view that lack of moderation and self-control might impair 
fertility. This opening chapter in the volume thereby provides an intriguing 
echo of the furious debate in Germany just over a century ago over the same 
intellectual turf of classical texts, also in relation to the then-new findings 
of laboratory science, in this case over the issue of the disputed origins of 
syphilis rather than gonorrhea.59 That debate still remains an unsettled mat-
ter between the thesis of a European or American “origin” of syphilis, also 
addressed here in chapter 3 by Roberts and Redfern.

It may well be that the classical texts are in fact more consistent with 
reportage on manifestations of chlamydial, not gonorrheal, infection. As 
Flemming notes, that would also be consistent with the argument that 
the pronatalist Roman state would have been hard-pressed to maintain its 
demographic vigor if the gonococcus of modern clinical experience had been 
present, given the socially extensive scale of Rome’s commercial sex indus-
try. One of the conclusions of the research reviewed in this volume is that 
chlamydia does not appear to have quite the same potential as gonorrhea 
for causing widespread, community sterility and that it would not, alone, 
have caused population decline. There are certainly a number of symptoms 
in the classical sources that are much more consistent with chlamydia (such 
as bleeding between periods and increased vaginal discharge in conjunction 
with low, abdominal pain).

Chlamydia’s ancient lineage would be a striking reversal of previous 
assumptions. Chlamydia has had the superficial appearance of being, rather 
like HIV/AIDs, a brand new epidemic sweeping through the populations of 
the world in the past few decades. However, Worboys’s interpretation, shared 
by Clarke and Taylor in their review, contributory to chapter 4, of the long-
term history of both the ocular and genital trachoma clades is that this has 
been primarily an illusionary statistical artifact. It is the result of dramatic 
improvements in the observational instruments developed to track a widely 
prevalent organism, which, it has been progressively found, has at least fif-
teen distinct serovars, some of which are adapted to ocular epithelial cells, 
while the original variants colonized genital tract tissues.60

As chapter 4 by Clarke and Taylor shows, it is highly probable that chla-
mydia, the most newly identified of the three major pre-HIV STIs, is in fact 
the longest-lived unwanted companion of the human species among all the 
currently known STIs. This follows from the fact that it has a particularly 
complex parasitic life cycle, living within the mucous membrane cells of its 



24  •  introduction

host for a considerable portion of its life cycle, a pattern that cannot have 
evolved at all rapidly. Second, C. trachomatis variants are commonly found 
across so many diverse species, famously including koalas, but also reptiles.61 
(It is a so far unexplained oddity that all other large primates—except Homo 
sapiens—are among the minority of vertebrates that are apparently not 
afflicted by chlamydia.)

A newly available and rapidly developing scientific approach for 
examining the historical provenance of disease organisms derives from 
gene-sequencing technologies applied to the study of genomes and their 
evolutionary ancestry (in terms of Bayesian phylogenetics). As Clarke 
explains in his contribution to the joint chapter with Taylor, these tech-
niques permit bounds to be placed around the likely timescale of existence 
of different organisms, in terms of reproductive generations. These are esti-
mates from the knowledge of the complexity of the organism’s genetic struc-
ture and calculations of its associated “molecular clock.” This technique uses 
the mutation rate of biomolecules—that is, molecules involved in the main-
tenance and metabolic processes of living organisms—to deduce the point 
in their prehistory when two or more current life forms diverged, termed 
their “time to most recent common ancestor,” tMCRA (the biomolecular 
data used for such calculations are usually nucleotide sequences for DNA 
or amino acid sequences for proteins). This line of research confirms that 
the human variants of C. trachomatis have almost certainly accompanied 
humankind at least throughout the era of recorded written history and, fur-
thermore, that the urogenital trachoma clade (T1), transmitted sexually, is 
the earlier variant, from which the ocular clade (T2) mutated.

The latest findings using these new scientific techniques currently indi-
cate that gonorrhea, by contrast, may be a relative newcomer, emerging circa 
1544–1622, thus provisionally confirming Flemming’s skeptical reading of 
the ancient texts.62 However, gonorrhea has a well-attested capacity in the 
twentieth century to adapt and coevolve rapidly in the presence of antibiotic 
threats, which has resulted in a classic “Red Queen” dogfight between med-
ical science and gonorrhea. The sulfonamides were first successfully applied 
to cure gonorrhea in the late 1930s but were then quickly found before the 
end of the 1940s to be less effective than initially hoped for and were then 
replaced by penicillin—for a while.63 Indeed, renewed concern over antibi-
otic-resistant gonorrhea has in part stimulated the current research on its 
genome.64 We cannot therefore be sure, as Scragg avers, that earlier muta-
tional variants of the gonococcus did not previously exist and then disappear 
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before the mid-twentieth century making them now unavailable for the 
genomic back-projection dating technique.

If correct, however, then this latest biogenomic research interestingly 
suggests that the form of gonorrhea with which modern medical science is 
familiar and which carries its threat to fertility may have an approximately 
similar, relatively short, history of afflicting humankind to that of syphilis. 
That would be the case if, also, a version of the old “Columbian” theory 
was proved to be correct, namely, that sexually transmitted syphilis first 
erupted in western Europe shortly after the return of Columbus from the 
Americas. Indeed, Piers Mitchell proposes a variant of this theory, arug-
ing that a less harmful, non-venereal treponemal disease, widely prevalent 
in the pre-Columbian Americas (i.e., yaws or endemic syphilis, which, in 
sufficiently warm climates, can be passed merely by skin and surface con-
tact) was brought back to temperate Europe, where in the climatically dif-
ferent and more urban environment it rapidly mutated into the devastating 
venereal form, dependent in these temperate climates on access to the tem-
perature-controlled environment internal to the human body.65 If the prov-
enance of both syphilis and gonorrhea, each originating sometime in the 
late fifteenth and sixteenth centuries, were, indeed, to be proved correct, this 
would of course bring up the intriguing possibility that the emergence of 
venereal syphilis in comparatively recent human history may have also had 
something to do with the emergence, at the same time or shortly thereafter, 
of gonorrhea (or possibly even vice versa, or some form of coevolution), fur-
ther illustrating the significance of Emmanuel Le Roy Ladurie’s celebrated 
thesis of the importance of the microbial unification of the world in these 
early modern centuries of transoceanic contact.66

However, there is much yet to be further researched about the putative 
origins and history of syphilis itself, before any such speculations about pos-
sible early modern coevolution with gonorrhea can be further entertained. 
As the chapter by Roberts and Redfern indicates, bioarchaeology remains 
divided over the interpretation of major finds of skeletal remains, notably 
those recovered from the St. Mary Spital site in London, which has permit-
ted analysis by chronological phasing of large numbers of European remains 
going back to the eleventh century, long before the Columbian encounter 
with the Americas. This evidence, placed alongside that from other Eurasian 
excavated sites and also from the Americas, is critically reviewed in their 
chapter. The evidence is tantalizing in suggesting the possible—but unfor-
tunately not entirely conclusive—presence of venereal syphilis in Europe 
before 1492. For the data to be entirely convincing, there would need to 
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be a good number of intact, whole skeletons, definitely dated to pre-1492 
and exhibiting the unambiguous syphilitic combination of both long-bone 
tibia deformities (sabre shins) and frontal, cranial pitting of the skull in the 
same individual. There are very few such attested cases pre-1492, but a rela-
tive abundance for the following century. Thus, the archaeological evidence 
currently available would also be consistent with the proposition that even 
if venereal syphilis did exist in pre-Columbian Europe, for some reason it 
may not have existed very extensively. Its infectious or its pathological—or 
both—characteristics may have been transformed shortly after the return of 
Columbus and his crew. This could have been due to coincident changes 
in the socioecological environment and sexual behavior of urban commu-
nities in Europe at this time. Alternatively, the archaeological evidence may 
be picking up on the effects of something else entirely in pre-1492 Europe, 
including perhaps the skeletal marks of disease-causing microorganisms no 
longer extant. In that case the sexually transmitted Treponema pallidum may 
have been genuinely new to Europe after 1492, hence its well-documented 
rapid and frightening impact in that virgin population and the apparent 
absence of pre-1500 evidence for it elsewhere in Eurasia.67

Treponema pallidum pallidum, which causes venereal syphilis, is, like the 
other treponemes—Treponema pallidum endemicum (bejel) and Treponema 
pallidum carateum (pinta)—both morphologically and serologically identi-
cal to Treponema pallidum pertenue, which causes yaws. Phylogenetic anal-
ysis has established that yaws is the oldest of the four treponemes and that 
there are minute genetic differences between each of them.68 Yaws, pinta, 
and bejel (sometimes called “Arab” syphilis) are all endemic to rural popu-
lations and are relatively easily passed by simple, physical contact. Yaws is 
prevalent in humid, warm conditions and the other two in less humid and 
even arid (bejel) but also warm conditions.69 Venereal syphilis appears to be 
adapted more exclusively to a sexual transmission path and is therefore not 
dependent on any specific climatic conditions but is dependent on intimate 
human contact. It is therefore likely to be strongly human density–depen-
dent and to flourish in urban settings, especially if there are no strict codes 
of restricted sexual interaction—or if such codes are not observed (as for 
instance in wartime by armies, which are considered to have been a prin-
cipal agent in the frightening proliferation of syphilis in Europe during the 
protracted wars on the Italian peninsula between 1494 and 1559). Yaws was 
quite definitely endemic in South America when Columbus arrived, and it 
would have conferred cross-immunity against syphilis on the indigenous 
population.70 Venereal syphilis could therefore also have been present in the 
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pre-Columbian Americas, but, if so, it would have been at relatively low lev-
els of incidence due to cross-immunities and also it would not have appeared 
as a distinctive health threat to the community, since quite a number of 
dermatological symptoms are common between yaws and venereal syphilis 
(though only syphilis exerts the potentially fatal tertiary-stage effects on a 
proportion of its victims).71 Its manifestation as a widespread and apparently 
new illness would then have become possible only when Treponema pallidum 
pallidum was brought back by Columbus’s crew to temperate Europe, where 
it could spread within urban populations with no cross-immunities, since 
there was no yaws in Europe.

It currently remains unclear whether either venereal syphilis or gonorrhea 
in fact afflicted any human populations in the world before the 1490s and 
differences of opinion on this are expressed by different contributors to this 
volume. The latest genomics research would back a post-Columbian dat-
ing for Treponema pallidum.72 Similar research methods would also appear 
to suggest that the strains of gonorrhea available to science for study today 
probably were not present before the sixteenth century. However, as noted, 
the gonococcus, unlike Treponema pallidum, is a formidably adaptive and 
mutable microorganism.73 Other now-extinct variants may well have preex-
isted, though whether posing the same threat to human fertility we may never 
know. Equally, research also suggests that, independently of either syphilis or 
gonorrhea, due to the enduring presence of genital serovars of Chlamydia 
trachomatis, the capacity of sexual behavior to transmit infections that cause 
infertility has been a hidden affliction of long provenance among human 
populations. The more visible and well-studied history of human affliction 
from the ocular variants of C. trachomatis, documented by Taylor in chapter 
4, suggests that chlamydia may have become a serious threat to the infertility 
of human groups only when living for long periods in conditions that were 
crowded, unhygienic, and stressed. Such conditions probably became a reg-
ular experience in the course of human history only after the domestication 
of plants and animals led to increasingly dense settlement patterns, as in the 
urban centers of past empires and more generally across the globe after the 
industrial revolution’s intensification of densely crowded forms of urbaniza-
tion and the expansion of the transoceanic communications, whose effects 
ultimately even on island populations in the Pacific are so fascinatingly doc-
umented in chapters 6 and 7.

The chapters in parts 3 and 4 of this volume show that the history of 
STIs and their perceived capacity to cause infertility—even to the point of 
“race suicide,” as a eugenics-inflected language over fears of depopulation 
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or “degeneration” portrayed these issues in the early twentieth-century 
decades—was thoroughly integrated in diverse ways into imperial, and 
postimperial political economy and its accompanying racial discourses and 
medico-scientific practices. As chapters 7 and 9 document in certain Pacific 
islands and in outback Australia, indigenous populations occupying territory 
with little strategic or economic value were perceived fatalistically as “dying 
races” by the occupying European powers. Yet, in East Africa, where military 
control of territory was competitive between the imperial powers and where 
tax revenue was wanted from the local population to pay for their “protec-
tion,” proactive medical policies were pursued, in collaboration with local 
leaders, in the attempt to forestall unwanted depopulation. Intriguing and 
unexpected parallels occured: government-sponsored health policies to con-
trol the fertility-threatening STIs emerged as an early universalist, free health 
care system to protect the military and industrial effectiveness of the British 
working class in the interwar United Kingdom and, almost simultaneously, 
was also instigated in colonial East Africa to protect Africans. Furthermore, 
while in both the Pacific and in East Africa, gonorrhea may well have been 
brought to these indigenous populations by outsiders, venereal syphilis may 
also have been inadvertently exacerbated by European doctors. They often  
misdiagnosed, as venereal syphilis, various symptoms of the non-venereal 
tropical treponemes, which in fact conferred immunity against syphilis; 
when the latter were “cured” by Western antibiotics, venereal syphilis could 
become a greater problem in such tropical populations.

Behind the Veil

To make progress with the study of sex, disease, and infertility, we need the 
combined—not separated—insights of very different disciplines and their 
approaches, embracing history and the life sciences. We need to study texts 
and all other relevant sources of information on the interactions in different 
times and places between humans and the relevant microorganisms—those 
that we today recognize as causing the diseases of syphilis, gonorrhea, and 
chlamydia but that have had revealingly different designations (or none at 
all) in the past and in other cultures. We need to relate this to changing 
cultures of the perception of these diseases and also to our contemporary, 
increasing, and quite rapidly changing scientific and epidemiological under-
standing of the characteristics and the likely natural histories of the relevant 
microorganisms, which we today identity as T. pallidum, N. gonorrheae, and 
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C. trachomatis. This introduction can only hope to provide a survey and some 
summary—but necessarily provisional—thoughts, which reflect the current 
state of knowledge at this point in time.

Each of these three major historical STIs was capable of preventing or 
prematurely destroying human life. Each has its unique characteristics of 
concealment as a hidden affliction, both at the microbial level and as mani-
fest disease. Syphilis, though often evident and sometimes quite hideous in 
its bodily manifestations, could also hide in plain sight as the “great imita-
tor,” causing a wide range of symptoms similar to many other diseases, while 
its entirely transparent spirochete, the pale treponeme, eluded microscopic 
identification for decades.74

Gonorrhea was the great deceiver. It was thought of as “merely” the clap, 
Tripper (in German) or the jocular chaude pisse, which remained the sub-
ject of manly banter in France as recently as the mid-twentieth century, as 
chapter 11 mentions. It was also often completely asymptomatic for many 
women. Yet, of the three, it was the most deceptive in its destructive powers, 
being the most ferocious sterilizer of both sexes.

Chlamydia, however, was the most clandestine of all. It was the last to be 
literally uncloaked by science, not emerging as a clinical entity—an identi-
fied microorganism officially considered definitely responsible for a defined 
disease—until as recently as the 1970s, as chapter 5 recounts. Yet in all prob-
ability it has abided with its human host in its several genital serovar forms, 
for many millennia. Like gonorrhea, it silently sterilizes a proportion of 
women infected, with the majority of them unaware of the danger they are 
in, and it is consequently the subject of massive screening efforts today.

However, unlike gonorrhea, which has been documented to have brought 
some island populations to their knees, it seems unlikely that chlamydia, 
alone, has exerted such a virulent sterilizing power on an entire population. 
As would be predicted from evolutionary theory, such a very long-term and 
ubiquitous, if largely unsuspected, parasite accompanying the human species 
through much of its history would be highly adaptive and therefore unlikely 
to exert the kind of scale of effect on its host’s reproductive capacities as to 
threaten their mutual survival. But that does not of course mean that it has 
not also been responsible for much individual psychological pain and suf-
fering for the many individuals who found themselves inexplicably infertile, 
as most searingly brought to life for theater audiences in Federico García 
Lorca’s stage masterpiece of 1934, Yerma.

The essays in this volume cannot realistically aspire to move us in a single 
leap from a state of dimly perceived ignorance to a comprehensive solution 
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to the riddle at the volume’s heart, the history of pre-HIV STIs and their 
manifold consequences for human infertility. For instance, there are no chap-
ters here focused on evidence relating to either Asia or the Americas. Though 
the geographic and temporal coverage may be finite and only partial, there 
has been a more comprehensive effort to draw together a sufficiently wide, if 
not quite “global,” range of relevant disciplinary knowledges with which to 
approach an understanding of the riddle. We may perhaps, with the appear-
ance of this volume, no longer be under the spell of the enigma, and, though 
we may yet have much to contend with, it is hoped that we have at least 
made a helpful start with unwrapping some of the mystery.
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Chapter One

(The Wrong Kind of ) 
Gonorrhea in Antiquity

Rebecca Flemming

Historiography and Methodology

Studying the relationship between disease and fertility in antiquity is chal-
lenging. The first difficulty is establishing the presence, and then prevalence, 
of any particular condition before an assessment can be made of its demo-
graphic impact. In the case of what are now called sexually transmitted infec-
tions (STIs), the empirical obstacles to identifying such infections in the 
classical world are exacerbated by the moralizing that attends discussions of 
sexual practice and that has so strongly characterized the ways sexual behavior 
and pathology have been, and continue to be, conceptually conjoined. Julius 
Rosenbaum’s influential and exhaustive nineteenth-century exploration of 
the ancient history of syphilis (broadly construed), for example, is based on 
the assumption that venereal diseases are caused by the “abuse” of the genital 
organs for nonprocreative purposes. Their history is, therefore, the history 
of human “lasciviousness and debauchery,” and there was so much of that 
in classical Greece and Rome that syphilis and all kinds of genital afflictions 
necessarily followed.1

More methodologically reputable approaches to the problem of past dis-
ease presence are threefold.2 The first is retrospective diagnosis, based primar-
ily on the written sources surviving from a historical society, in which the 
descriptions of various ailments are critically assessed against modern clinical 
accounts and understandings. Paleopathology provides the second, focused 
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on the analysis of the biological remains of that society, mostly on osteologi-
cal scrutiny of skeletal evidence, but also increasingly on the study of ancient 
DNA (aDNA). Third, the development of next‑generation gene-sequencing 
technologies and advances in Bayesian phylogenetics over the past decade 
have led to a dramatic increase in molecular clock–dating studies, including 
various key pathogens: it is now possible to produce a reasonably robust evo-
lutionary timeline for present populations of microbes from genomic data 
about those populations, and more historical samples are now available.3 All 
these techniques and approaches have their strengths and weaknesses; they 
are best combined and, of course, ultimately reliant on the availability and 
quality of the evidence itself.

In terms of retrospective diagnosis from ancient texts, there has been 
much debate among medical historians and physicians, often with a clas-
sical education and interests, about whether modern syphilis, gonorrhea, 
or any other genital affliction was present in antiquity. In the early years of 
the twentieth century, syphilis found no champions, but views were more 
divided on gonorrhea, which is the focus here.4 Parisian urologist Georges 
Luys opened the first substantial general medical treatise on gonorrhea to 
be published following the discovery of its causative agent by Albert Neisser 
in 1879 with the bold statement that “gonorrhoea is as old as mankind,” 
but others were more doubtful.5 British doctors Henry St. Hill Vertue and J. 
David Oriel rejected this assertion most strongly, finding no evidence for any 
venereal disease (except genital warts) in classical literature, medical or oth-
erwise, and concluding that the often-cited passage from Leviticus about the 
“uncleanness” of a man with “running issue” completely lacked the necessary 
diagnostic specificity.6 Toward the end of the past century, Mirko Grmek, 
in his groundbreaking, truly interdisciplinary, Diseases in the Ancient Greek 
World, was more circumspect. The ancient literary sources are inconclusive: 
“On the one hand, the diagnosis of gonorrhea is compatible with certain 
ancient descriptions, and on the other, for none of these descriptions is it 
the sole interpretation possible.” But he preferred to think that the relevant 
pathogen was present in the classical Mediterranean world, as this provides a 
better fit, he suggested, with both the ancient texts and the “biological prop-
erties of the germ itself.”7

Paleopathology has yet to contribute much to these discussions, except in 
relation to syphilis.8 Gonorrhea and other STIs do not leave decisive skele-
tal traces, nor have these diseases been identified in any mummified tissue, 
and it is unlikely (though not impossible) they will be in the future.9 One 
aDNA study of the medieval oral microbiome, in which analysis was con-
ducted on calcified dental plaque from four adult human skeletons buried at 
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a cemetery associated with the monastic site at Dalheim, Germany, has pro-
duced indications of the presence of both Neisseria meningitidis and Neisseria 
gonorrhoeae (also known as gonococcus)—that is, the bacteria that can cause 
meningitis and gonorrhea, respectively.10 However, not only is this evidence 
probably from the eleventh century at the earliest, but the application of 
shotgun DNA-sequencing techniques to this kind of material, even sup-
ported by other methods, generates sequences of variable length and thus 
identifications of variable security. The traces of Neisseria gonorrhoeae were 
too slight to inspire much confidence in this respect. The section on sexu-
ally transmitted diseases in the authoritative volume of Arthur Aufderheide 
and Conrado Rodríguez-Martín, The Cambridge Encyclopedia of Human 
Paleopathology, is entirely aporetic on the question of whether gonorrhea was 
an ancient disease.11

Phylogenetics, on the other hand, is becoming an increasingly significant 
player in debates about the history of STIs, including gonorrhea. Research 
on chlamydia, and especially on the serovars causing lymphoma granuloma 
venereum, has added to the general sense of the changeability and adaptabil-
ity of pathogens over time, including over very short timespans.12 This work 
strengthens the impression that, contrary to what used to be assumed, dis-
eases are often historically unstable entities as much because their causative 
agents, the microbes themselves, turn out to be pretty unstable as because of 
any conceptual shifts or environmental alterations.13 Gonorrhea is about to 
take center stage in these respects. The emergence and rapid spread of anti-
biotic-resistant gonococcus strains from the end of the twentieth century has 
set alarm bells ringing across the global public health community, and the 
collection and scrutiny of genomic data about N. gonorrhoeae is part of the 
internationally coordinated response to this situation.14 Research is massively 
ratcheting up as a result.

Unfortunately, a properly historical dimension to these genetic and epi-
demiological investigations has so far been missing. When this present 
reengagement with STIs is framed with reference to their past, this is done 
rather poorly, with far less rigor than attends any comparable scientific claim. 
Luys’s assertion that gonorrhea is as old as humanity is uncritically repeated, 
though without attribution, while all previous and subsequent debates and 
discussions on the subject are ignored.15 If any evidence is supplied to sup-
port these statements, it is badly misrepresented, if not traduced; basic stan-
dards of scholarship are not attempted. It is clear, as Vertue bemoaned in the 
1950s, that the actual texts themselves have not been read, or even looked 
at (whether in translation or the original languages); rather, it has been 
taken for granted that they say whatever the author wants.16 The worry is, 
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of course, that as well as spreading general misinformation, these unfounded 
assumptions about the long-term existence of N. gonorrhoeae, and therefore 
about the durability and nature of the pathogen-host relationship, impact 
the research agenda.

All this serves to underline, again, the importance of interdisciplinary his-
torical projects such as represented by this volume, as well as adding some 
urgency to the content of this chapter. The evidence relating to the presence 
or absence of various STIs in the ancient Mediterranean world is rehearsed 
again, carefully scrutinized, with special attention paid to modern gonorrhea 
and chlamydia. After a brief brush with ancient Egyptian medicine from the 
second millennium BC, this analysis starts with the book of Leviticus from 
the Hebrew Bible (since this is perhaps the most often–cited ancient text in 
these respects), which probably took roughly its current form in the fifth 
century BC, though it casts the institution of the ritual laws it expounds 
back much further.17 The Palestinian and diaspora Jewish communities were 
mostly part of the Persian Empire at that time, as were the Greek cities of 
Ionia, centers of early natural philosophical speculation and contributors 
to the explosion of Greek medical writing that began as the century drew 
to a close.18 The many treatises generated in this outburst, later collected 
together as the Hippocratic Corpus, offer rather slight pickings for this dis-
cussion, however, and most weight falls on the abundant written remains 
of the Roman Empire. Learned medicine flourished in the imperial period, 
and a rich literature engaged with many aspects of social and erotic life. The 
ancient disease of gonorrhoia had acquired an established place in the patho-
logical landscape. The term, an abstract noun formed from the Greek for 
seed (gonos) and flow (rhoos), was inherited, not—as commonly claimed—
coined, by Galen of Pergamum, the great imperial physician of the second 
century AD.19 While many Latin satirists enjoyed exposing all Rome’s sexual 
foibles in explicit detail, if there is evidence of STIs to be found in antiquity, 
this is the best place to look.

The argument is, however, that no such evidence is to be found. The 
symptoms of painful urination and some kind of vaginal or penile discharge, 
perhaps with swelling of the foreskin or lower abdominal pain, the conjunc-
tion of which would be taken to indicate modern gonorrhea (and, indeed, 
chlamydia), do not appear together in any ancient medical text, nor in any 
other part of the ancient literary record.20 This is a significant absence, given 
the dense coverage of human ailments, injuries, and cures in written material 
from classical Greece and Rome. Nor are notions of the sexual transmission 
of disease to be found in antiquity; sexual encounters were not considered 
sites of pathological danger. But that is not the only way that sex and disease 
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can go together, and this chapter makes a positive argument as well as a neg-
ative one, tracing an ancient thematics of sexual sickness, shaped by contem-
porary understandings, values, and concerns, including around fertility. It is 
no accident that one of the main sexual diseases of the classical world—that 
is, conditions with a sexual dimension running through their causes, symp-
toms, and therapies—was gonorrhoia, with its focus on seed, the substance of 
human generation, and its management and control.

While work on the evolution of human pathogens in historical time might 
be considered to provide theoretical support for the possible absence of mod-
ern gonorrhea from the ancient Mediterranean world, such an absence may 
be, as it were, total or partial. It could be that N. gonorrhoeae had yet to 
come into being or had yet to reach this part of the globe. Perhaps it had yet 
to take its present form or was less virulent, producing a less symptomatic 
version of gonorrhea, which left little trace. This possibility will be examined 
in a bit more detail at the end of this discussion, with some new phyloge-
netic evidence from a more historically conscientious genomic study, but it 
is worth bearing in mind throughout, along with the problems caused by the 
generally asymptomatic character of modern chlamydia.21

Searching for Ancient Gonorrhea

Histories of STIs sometimes begin with a reference to the Ebers Papyrus, 
the longest of the surviving ancient Egyptian medical papyri, comprising 
a collection of different texts, written in hieratic and dating to the 1530s 
BC.22 The precise translation of much of its contents remains uncertain, but 
they definitely include a set of therapies for urinary problems, for regulating 
the flow of urine.23 John Nunn renders the “rather enigmatic Ebers 265” 
as “another [remedy] to eliminate heat (tau) in the bladder, when he suf-
fers retention (hedbu) of urine.”24 He continues, “The first part suggests cys-
titis, and the second outflow obstruction due perhaps to urethral stricture 
or an enlarged prostate. Both parts would certainly apply to a urethritis.” 
Nunn does not specify, but such a urethritis could obviously be gonococ-
cal or nongonococcal, and today chlamydia is thought to be the cause of a 
substantial proportion of the latter. There are no references to nonurinary 
penile discharges, however, nor to any of the nonmenstrual forms of female 
flux that will become a feature of later Greek and Roman medical writings. 
There is a mysterious segment in the Ebers Papyrus that deals with sufferings 
in connection to “secretions” (setja), and the shorter Kahun Papyrus, from 
around 1825 BC, includes remedies for “khaau of the uterus,” the verb khaa 
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generally meaning “throw, cast off, eject, or excrete,” though what sort of 
conditions are being treated here is entirely unclear.25

Passages in the book of Leviticus in the Hebrew Bible are more standard 
fare in these historical outlines. This book recounts the rules regarding rit-
ual and priestly conduct, and purity and impurity, imposed by Yahweh on 
the Israelites through Moses and Aaron, and it covers male and female dis-
charges as part of the regulatory system. Chapter 15 is the most important, 
though there are related references elsewhere in the book, and it follows a 
neat chiastic structure. First the impurity of a man with a discharge—“his 
discharge being from his member”—is dealt with, then the lesser impurity 
of a man who has a seminal emission.26 The same status applies to a woman 
with whom the man has intercourse, which marks the shift to female impuri-
ty.27 First up is a woman with a discharge—“her discharge being blood from 
her body”—that is, menstruation, which renders her impure for seven days, 
then a woman who has a significant discharge of blood outside or beyond 
the time of her menstrual impurity.28 She is impure until seven days after she 
has been healed, at which point sacrifices are offered and rituals performed. 
The same is the case for the man who has a discharge: he remains impure for 
seven days after healing, and sacrifices are then offered and rituals performed. 
All these impurities are contagious, to different degrees, passed by direct or 
indirect contact with other people, animals, and objects. Mostly this second-
hand impurity is discharged by cleansing or washing and lasts only until eve-
ning, but intercourse with a menstruating woman makes a man impure for 
seven days.

Much has been written about this passage in Leviticus: in the context of 
wider explorations of the overall purity and pollution system of the Hebrew 
Bible and the notions of purity and pollution more generally, as well as in the 
context of examining sex, sexuality, and gender.29 Here, however, the ques-
tion is rather different and more specific: is there an STI in this text? There 
is disease, it seems. Both the man with a discharge from his member and 
the woman with the nonmenstrual discharge of blood are “healed” of their 
condition: the Hebrew verb tâhar here denoting physical, not ritual, purifi-
cation.30 The first, and to some extent the second, symptoms are compatible 
with modern gonorrhea (and chlamydia) as well as a range of other condi-
tions; the gender differentiation of the character of the discharge is part of 
a wider pattern of equivalence but not symmetry between male and female 
impurities across the regulatory scheme.31 Whether these are meant to be 
viewed as the same ailment in men and women or not is left uncertain.

There is a sexual and generative dimension, at least on the male side. It is 
assumed that his discharge is seed, since its normal, healthy but still impure, 
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equivalent in the sequence is a seminal emission such as during intercourse. 
The same pattern occurs in the pairing of normal, healthy and abnormal, 
diseased discharges of the same substance—blood—on the female side. The 
point is made explicit in the Septuagint, the Greek translation of the Hebrew 
Bible produced in early Hellenistic Alexandria, which speaks specifically of 
“seed” (gonos) in this sequence and even renders the phrase “man with a dis-
charge” as ho gonorrhuês, literally, “the seed-flowing-man.”32 And, of course, 
the sexual transmission of impurity is possible, though mentioned only in 
cases of normal discharge, where there is a particular gender asymmetry, but 
the general danger of physical touch is present in the aberrant situations too. 
There is, however, nothing other than impurity under discussion in this pas-
sage—that is, ritual impurity, where being impure is a ritual status, entail-
ing exclusion from certain ritual acts and sacred spaces. There is, indeed, no 
sense of prohibition implied here. Yahweh is simply setting out the rules that 
must be obeyed, but that obedience is where the force of religious and thus 
moral obligation falls, not in the content.33

Symptoms such as the flow of seed, urinary problems, and a range of vag-
inal discharges, both sanguineous and otherwise, also feature in the earli-
est surviving Greek medical writings, which emerged in the late fifth and 
early fourth century BC, less than a hundred years after Leviticus took its 
final form and in a more northerly sector of the Mediterranean world. Later 
collected under the name of Hippocrates of Cos, the legendary founding 
father of learned Greek medicine, the roughly sixty treatises that compose 
the Hippocratic Corpus include those that focus on describing diseases and 
their cures as well as those engaged with more abstract matters of causation 
and somatic composition, practical matters of regimen, surgery, and progno-
sis, not to mention the nature of the medical art itself.34 The extant material 
is, then, rich and varied, but the cosigns of modern gonorrhea never appear 
together; rather, they each form part of their own pathological packages, 
some recognizable in current medical terms, others less so. The question is, 
again, how to interpret this pattern, shaped as it is by the particular commit-
ments and concerns, assumptions and objectives, of Hippocratic physicians 
as much as by their disease environment.

The fact that the individual symptoms of modern gonorrhea (and chla-
mydia) were identified in classical Greece, roughly where they would other-
wise be expected, but never described together, is telling. Painful urination, 
along with sharp pains in the kidney, loins, flank, and testicle on one side of 
the body is a sign of kidney stones, for example, in the Hippocratic treatise 
Internal Affections, where it forms part of a diagnosis that would be recognized 
in modern medicine too.35 Bladder stones and strangury (strangouriê)—the 
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latter being a condition in which urine is passed a little at a time—can also 
conjoin pain and urination.36 Flow of seed, during the night and even when 
out walking, also appears in Internal Affections, but as a characteristic of a 
kind of tuphos, caused by compaction and drying out of the moisture in the 
body.37 Emaciation, weakness, a change of somatic color, excessive hunger, 
and enjoyment of the smell of extinguished lamps count among the other 
symptoms of this disease, which, if not effectively treated at the outset, will 
continue for twenty years.

Seminal flux is also associated with phthisis—consumption—a different 
type of wasting away. The fullest description is provided by the Hippocratic 
author of Diseases 2, in relation to phthisis of the back, arising from the spinal 
marrow, a substance strongly associated with seed by the philosopher Plato 
and some Hippocratic writers.38

It most frequently seizes those who are newly-married and fond of sexual 
intercourse (philolagnos). They are without fever, and eat well, but still waste 
away. And if you ask the patient, he will say that it feels as if, starting from 
his head, something is tiptoeing down his spine, like ants. And whenever he 
passes urine or stools, much watery seed comes forth. He produces no off-
spring, and has nocturnal emissions, whether he has intercourse with his wife 
or not. Whenever he walks or runs, especially uphill, he suffers breathless-
ness and weakness, and heaviness of the head, with ringing in the ears. When, 
eventually, violent fevers take hold, he will die from an intermitting fever.39

So early medical intervention is advisable, beginning with upward and down-
ward purging, then a diet of milk and a little gruel, followed by more substan-
tial sustenance; the patient should abstain from drunkenness, sexual activity, 
and any exercise except walking (but not in the cold or sun) for a year.

Women can also suffer from a flow of seed, since, as Hippocratic writers 
variously presume and explain, both men and women produce seed that is 
necessary for the generation of offspring.40 Issues of fertility are thus impli-
cated, as a passage in Diseases of Women 1 makes clear, one of the so-called 
gynecological texts in the Hippocratic Corpus in which female health and 
procreation are essentially aligned.41 Thus, in this passage a situation that 
favors conception in terms of a woman’s wishes, seed, sexual activity, and 
uterine configuration is contrasted with one in which her seed runs out in a 
continual flow, without stopping; she does not welcome intercourse with her 
husband and does not become pregnant.42 She is also afflicted with pain in 
her loins, a slight fever, weakness, and fainting, and her womb is not in its 
proper place.
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The flow of seed is, however, just one of a whole range of unhealthy 
female fluxes that feature in Hippocratic writings. The opening sequence of 
Diseases of Women 2 describes therapies for eleven different flows (rhooi): two 
of blood, one red, one yellow red (purros, that is, fire or flame colored), two 
white, one like sheep’s urine, two like egg, and two like the juice from roasted 
meat.43 All are accompanied by a shifting set of other symptoms: often fever, 
pains, swelling, breathlessness, ulcers, and pustules; several are explicitly the 
result of miscarriage, a problematic birth, or incomplete purging thereafter, 
though general bodily imbalances can also cause such ailments. It is one of 
the “white fluxes” that is usually identified as modern gonorrhea by those 
inclined to do so. Neither bears much resemblance to the current condition, 
but perhaps closest is the case where “what is purged is a yellow-green white, 
and whenever she urinates it bites and stings, and the uterus is ulcerated, 
and she has acute fever, is very hot, thirsty and unable to sleep, and becomes 
delirious, and whenever she hurries, she has difficulty breathing, and her 
limbs loosen.”44 There is no indication here, or elsewhere in this sequence, 
that the flux is in any sense seminal, just as none of them are menstrual; if 
there is blood, it is not from menstruation.45

Learned Greek medicine took a more orderly form in the Hellenistic 
period, in the expanded Greek world created by the conquests of Alexander 
the Great, contested and then consolidated after his death in 322 BC.46 
Almost none of the extensive and highly influential medical writings pro-
duced in this time survive, however, so the developments they enacted have 
to be reconstructed from later works, which variously absorbed, elaborated, 
and debated them. One such development was in the field of pathology, 
where the Hippocratic proliferation of symptoms and their intermingling 
with diseases was reined in and organized into a roughly shared categorical 
framework. A more or less settled catalog of diseases was established, each 
constituted by an essentially agreed-on set of symptoms, though their causes 
and cures remained more contentious.

Gonorrhoia emerged as one of these established diseases. Its first extant 
appearance as such is probably in an anonymous medical handbook from 
the first century AD—that is, after the Hellenistic kingdoms themselves had 
fallen to Rome, while Greek medicine and culture had been absorbed into 
the Roman Empire, which now encompassed the whole of the Mediterranean 
world and more.47 This is, however, a synoptic text, summarizing existing 
ideas and practices. So gonorrhoia already had a history, though one that 
seems not to have reached back as far as Hippocrates, Diocles, Praxagoras, 
or Erasistratus, the four key medical authorities whose views on the causes 
of each disease the author liked to cite if he could.48 The latest of them, the 
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great Alexandrian anatomist Erasistratus of Ceos was active in the early third 
century BC, so gonorrhoia was a late Hellenistic product, of the second or 
perhaps first century BC. It had, moreover, already been translated into Latin 
in the early first century AD. Around the AD 30s, the Roman gentleman 
Aulus Cornelius Celsus included mention of profusio seminis, “the flux of 
seed,” in the medical books of his great encyclopedia—his collection, organi-
zation, and presentation in Latin of all the technical knowledge a member of 
the Roman elite like himself should possess, knowledge often derived from 
Greek sources.49

That these are the same disease can be confirmed by comparing their 
descriptions. Celsus spoke about a complaint located in the genital region, 
of excessive flow of seed, “which occurs without sexual intercourse, and 
without nocturnal imaginings, so that over time the sufferer is consumed by 
wasting.”50 The anonymous Greek author provided a slightly fuller account: 
“In those suffering from gonorrhoia there is an involuntary, permanent flow 
(rhein) of seed (gonos), without pleasure. They waste away, lose their colour 
and strength; they become fevered, with loss of appetite, and even their pulse 
fades.”51 This is a chronic disease, which arises from paralysis of the seminal 
vessels, both issues Celsus avoids, since the most important division for him 
is between affections arising from the whole, or a specific part, of the body, 
and he is not much interested in etiology at all.52 There is more overlap again 
in respect to their therapeutic prescriptions, though the anonymous author 
offered a much longer, more detailed set of instructions. These begin with 
rest, fasting, and the application of cold sponges and vinegar to the lower 
abdomen, groin, and hips and end many days later with vomiting from rad-
ishes. He suggested that the patient should lie on a hard bed with a sheet 
of lead under his loins, while Celsus advises the patient against sleeping on 
their back.

Other Greek medical texts from the first and second century AD discuss 
gonorrhoia in very similar terms. All describe it as an ongoing, uncontrolled 
flow of seed, without desire, which results in loss of strength and color, a 
general wasting away. If the immediate cause is identified, it involves impair-
ment of the seminal vessels, and there is also some repetition, as well as vari-
ation, in respect of therapeutic recommendations. Soranus of Ephesus, a 
prominent authority in the methodic school of medicine, active in Rome 
around AD 100, made it clear in his Gynecology that “gonorrhoia occurs 
not only in men but also in women,” a point echoed by the less renowned 
medical writer, Aretaeus of Cappadocia, in his work On Acute and Chronic 
Diseases, composed about the same time.53 Other authors offer no real indi-
cations as to whether this is a disease affecting both sexes or not.54 Galen of 
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Pergamum, for instance, the most influential physician and medical writer of 
the imperial period, operating later in the second century AD, provided such 
a male-focused discussion of the topic that the implication would seem that 
females are not affected, though he is deeply committed both to a universal 
human pathology and to female seed production across his oeuvre.55

For Soranus gonorrhoia was essentially the same in men and women, but 
Aretaeus took a different view, part of a distinctive approach to the condi-
tion more broadly. His chapter opens with the statement that “gonorrhoia 
is not deadly, but it is unpleasant, and disgusting even to hear about,” in 
contrast to the neutral tone adopted in all the other surviving accounts. The 
distastefulness of the disease resides mostly in its emasculating effect on men, 
which is where the emphasis of his account falls: the condition specifically 
undermines key male qualities, such as courage, strength, and decisiveness, 
as well as being more generally enfeebling. Also repellent is its assault on 
female sexual restraint, since in women “the seed is poured forth by them 
with titillation of the parts and pleasure, and in shameless intercourse with 
men, but men are not at all irritated in this way.” Their loss of virtue was thus 
manifested in quite a different form.

A late antique latinization of Soranus’s work On Acute and Chronic Diseases 
preserves only a fragmentary version of the chapter on “discharge of seed 
(lapsus seminis), which the Greeks call gonorria.” It includes the statement 
that bodies affected by long-term weakness or impacted by sexual overactiv-
ity are particularly susceptible. Though no such claim appears in Soranus’s 
Gynecology, that sexual excess might be implicated is hinted at by the ther-
apies prescribed. Not only is it recommended that the woman sleep with a 
lead sheet under her loins; but they also enjoin the avoidance of anything 
sexually “provocative.” The patient is not to be shown erotic paintings or told 
stories about sexual encounters; rather, her entertainment is to be somber 
and austere in tone and content.56 This emphasis on sexual restraint, on clos-
ing down the production of seed as means to regain control of the processes 
of seminal manufacture, accumulation, and emission, is certainly suggestive 
of the opposite as a possible underlying cause of the disease.

Aretaeus concurred, in a more gendered way. The cure of gonorrhoia is an 
urgent matter, for the affection is unpleasant and the consumption danger-
ous. There is the lack of offspring to consider, the threat to the continuation 
of humanity, so the flow of seed must be stopped immediately.57 Along the 
same lines as other authors, cooling and astringent applications to the genital 
region are accompanied by efforts to dry out the body more broadly and 
gradually restore strength. But manliness and self-mastery are what is most 
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at stake in all this: “If he is self-controlled in sexual matters and takes cold 
baths, the hope is that the patient quickly returns to manhood.”

The same texts and authors continued to record painful urination as a 
symptom of various kidney and bladder diseases, most especially bladder 
stones.58 Soranus provided a full discussion of different typologies of female 
flux, mentioned more briefly elsewhere.59 The general appearance of male and 
female genitals also received some sustained attention, with issues around the 
foreskin and some testicular swellings noted, explicated, and treated, as well 
as a variety of ulcerations and growths.60 All these signs and conditions can 
then be traced, on their separate tracks, through the surviving medical writ-
ings of the later Roman Empire and beyond. Versions of these same accounts 
of gonorrhoia appear, for instance, in Greek medical encyclopedias from the 
fourth into the seventh centuries AD and, calqued as lapsus or fluxus seminis 
and effusio spermatis (that is, “flow of seed” or just transliterated as gonorrhea) 
feature in Latin medical texts over the same period and thereafter.61 There is 
some variation of emphasis, of anatomical and etiological detail or precise 
therapies, but also more repetition and compaction.

It is clear, then, that while gonorrhoia became, and persisted as, a well-es-
tablished disease in classical medical discourse, it was not modern gonorrhea, 
either in concept or actuality. The ideas and understandings that shaped and 
drove gonorrhoia were quite distinct, and the symptomatic match with any 
modern STI is poor. From the messy beginnings of Hippocratic medicine to 
the well-structured contents of late antique medical encyclopedias, though 
all the individual symptoms of gonorrhea and chlamydia were recorded, they 
never appear in combination. Indeed, there is a sense in which the basic point 
about absence can be pushed back to the medical papyri of ancient Egypt, 
but the omission becomes increasingly significant as the amount of surviving 
evidence increases, and its type and focus shift, in classical Greece and espe-
cially the Roman Empire. Now there is reasonable expectation that if mod-
ern STIs were present, they would be recognizable in the texts in some form. 
But, despite the richness of pathological descriptions, the wealth of detail, 
painful urination was never associated with any kind of penile or vaginal 
emission. Moreover, while there are historical reasons to think that the dis-
cursive focus would be on seed in these settings, there is nothing that would 
prevent genital discharge and urinary troubles from occurring together in 
writing if they did in life. Signs more rarely seen in modern gonorrhea or 
chlamydia, such as various swellings, lower abdominal and testicular pain, or 
bleeding between periods, are all duly noted in their places, but these are by 
and large separate from one another and from gonorrhoia.
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There were what might be called “sexual diseases” in classical medicine: 
diseases in which sexual behavior might play a causal role and that had effects 
on sexual activity and manifested sexual symptoms. But this is sexual behav-
ior in a quantitative sense: who with and of what kind is irrelevant, and no 
single encounter can be damaging. Moreover, this is part of a wider package 
of moderation, a world in which any excess or imbalance threatens health, 
and for gonorrhoia the symptoms and effects are as much about generation as 
about sex.

Still Searching

Medical writers have, of course, no monopoly on ancient discourses of either 
sex or disease. There are many other descriptions of bodies that survive from 
the classical world and especially from Rome. Members of the Roman elite 
wrote to one another about their ailments and treatments, and those of their 
friends and family, and offered advice and encouragement, while satirists 
scrutinized the social and sexual comportment of a wider segment of the city’s 
population in more hostile fashion. This was a world of public nakedness, 
in the baths, gymnasium, and brothels, in which power and status deter-
mined the rules of sexual conduct, so there was always something at stake in 
any erotic activity. It produced an array of art and poetry, visual and literary 
representations, which later viewers and readers would label pornographic 
and obscene, cover up and confine to the “secret cabinets” of museums, and 
bowdlerize and refuse to translate: from the typology of sex acts depicted in 
the frescos from the Suburban Baths of Pompeii to the so-called Carmina 
Priapea, the collection of verses dedicated to Priapus, the phallic god.62

Women were regularly attacked for wrinkled flesh and withered breasts; 
for cut, worn, and lumpy genitals; and, most persistently, for their spacious 
and sagging cunts (the Latin cunnus bears no other translation).63 They were 
blamed for sexual overactivity, for a lasciviousness that became embedded 
in their anatomy, and for a desire that long outstripped their desirability to 
men.64 “Lydia is as roomy as the arse of a bronze horseman” is the first of ten 
such similes in an epigram of Martial, composed toward the end of the first 
century AD, the last being her anatomical alignment with the “ugly throat of 
a pelican from Ravenna.”65 The poem closes with the couplet: “I am said to 
have fucked her in a fishpond. I don’t know, I think I fucked the fishpond.” 
Smooth and worn anuses and buttocks were the main male failing, the signs 
of a man who enjoyed being penetrated in anal intercourse rather than doing 
the penetrating, as he should.66 Martial had Charinus go one step further: 
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his anus is ripped up to his middle, but he still wants more; the point of 
entry is destroyed, but Charinus still needs to be entered.67 Circumcised and 
infibulated penises were also alluded to, hidden or revealed in the baths or 
gymnasium, along with the genital proportions of slave attendants in some 
of the same contexts.68

Disease occasionally strikes as part of this mocking supervision of Roman 
gender and sexual norms, mostly orally. For Roman citizen men to make 
sexual use of their mouths was not only unmanly but also polluting, and 
all kinds of odium followed. An “unseemly disease” took hold of Nannius’s 
“fornicating tongue” while he was deep in the act, Martial explained, and he 
can no longer get it up.69 More has been made of the “figs” that blight several 
satirical bodies, variously understood as hemorrhoids, warts, or other anal 
growths.70 The verses are unclear, but there is certainly emphasis on the lack 
of fertility signified by the human version of a fruit that otherwise symbolizes 
fecundity and abundance and a corresponding implication that certain sex-
ual activities, as well as bareback horse riding, might be a cause.71 Testicular 
hernias and hydroceles were also derided, at least until their poetic assailant 
caught sight of himself in Nero’s baths, so the joke was on him.72

Assorted genital afflictions appear beyond the realms of satire. The Roman 
senator Pliny the Younger wrote, at the end of the first century AD, to his 
colleague Calpurnius Macer about a couple from his hometown of Como, 
in northern Italy, who had thrown themselves into the lake together.73 The 
husband had been suffering from a rotting ulcer in “those parts which mod-
esty conceals” for a long time before his wife prevailed on him to allow her 
to examine the sore and provide an honest opinion on its curability. Upon 
inspection she determined that the case was hopeless, and so, since his abil-
ity to live a good life was thus irrevocably compromised, he should bring 
his existence to a close. She helped her husband achieve that goal by tying 
herself to him before they both leaped into the water, a deed as laudable 
as the better-known actions of Arria, who famously led her husband to a 
noble end.74 The story is mainly about the rules of Roman death, but it also 
indicates that, while rotting genitals impeded marital intimacy, this was 
essentially a pragmatic issue. There is no mention of cause or blame, the 
discussion between husband and wife was full and frank, and Pliny willingly 
shared the details with a fellow senator and indeed the world.75 He used a 
circumlocution to refer to the parts in question, but there is no hint that this 
disease itself was judged any differently from any other. Around the middle 
of the second century AD, the future emperor Marcus Aurelius wrote to his 
tutor and friend, Fronto, that his sister had been “seized with such a pain in 
her female parts that it was horrible to see.”76
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Once again, therefore, the point is that the silence about genital dis-
charges and the lack of reference to the symptoms of modern gonorrhea and 
chlamydia comes not as part of a wider set of silences or neighboring omis-
sions but rather the reverse. Genital afflictions were by no means off-lim-
its in polite conversation, and they were pretty central to the concerns of 
those whose verses operated in a different register. The size, shape, texture, 
integrity, and elasticity of both male and female genitals were all recurrent 
themes in Roman satire, all evoked to comic and censorious effect, without 
any mention of drips. It is hard not to agree with, and expand on, Vertue’s 
verdict on Juvenal, a younger contemporary of Martial, whose longer poems 
covered essentially the same ground: he (and his fellow social critics) “would 
have been by no means ignorant of a contagious urethritis if it had been 
beneath his eyes, and he would have made eloquent use of his knowledge in 
exposing what was abhorrent to him and obnoxious.”77

But what about gonorrhoia? These omissions also cover the symptoms 
of the ancient disease, which must raise questions about relations between 
descriptions and reality on one side or the other, if not both. Nor indeed 
is gonorrhoia itself to be found outside medical texts, with one exception. 
This expression does fit in with wider patterns, since Roman discussions 
about health and sickness not involving professionals tended to be vague and 
symptom-based rather than in terms of the specific diseases that appeared in 
medical handbooks—and the exception is instructive.78

In his Greek account of the first Judean revolt against Rome, the Jewish 
historian Josephus used gonorrhoioi and gonorrhoiikoi, both ways of refer-
ring to those suffering from gonorrhoia, as terms roughly equivalent to those 
with abnormal genital discharges in Leviticus.79 There had been some wider 
reworking of the biblical regulations, at least as Josephus described the range 
of exclusions from sacred space and sacrifice that obtained before the sack 
of Jerusalem, which essentially ended the revolt in AD 70; as the scion of a 
priestly family he should have been cognizant of the rules. Gonorrhoia was 
then aligned with lepra, a generic Greek term for assorted skin diseases that 
translated the Hebrew ṣâra‘at (scale disease) of Leviticus chapter 13; affliction 
with either entailed exclusion from the whole city.80 The abnormal female 
discharge of blood had dropped out of the equation, but menstruating 
women were barred from the Jerusalem Temple and had only limited access 
when they were not, like other impure men. It may be, therefore, that, in 
assimilating the biblical condition with the disease of gonorrhoia, Josephus 
takes this as something both men and women suffer from: both have seed 
and both can therefore be troubled by improper flows in this respect.
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Still, even if Josephus provides evidence for awareness of gonorrhoia beyond 
medical writing, its symptoms remain missing from the sustained somatic 
scrutiny enacted by Roman satirists and letter writers. Or, at least, its epony-
mous permanent flow of seed is missing. The weakness and wasting, and loss 
of color and vigor, which were also fundamental to the condition, are more 
often reported to attend sexual overindulgence of various sorts. There are, 
moreover, reasons to think that the permanence of the seminal flux might 
well have been exaggerated in the medical accounts for definitional purposes: 
Soranus, indeed, offers a more episodic version of uncontrolled emission.81 It 
might even be the case that the looser Hippocratic collection of signs includ-
ing, but not organized around, lack of control over seed and its discharge 
was more accurate, and the emergence of gonorrhoia as a disease entity was 
driven by more structural and ideological concerns. It made sense to have 
an affection focused around the management of generative seed. The poetry 
reflected those concerns in its own ways and picked up more directly on the 
moralizing discourse around the necessary alignment of sexual behavior and 
social status and around fertility, the need to produce legitimate offspring for 
the good of the community.

Moreover, while Vertue’s argument that the Roman moral system was 
“incompatible” with the presence of untreated, unregulated venereal infec-
tion may be somewhat optimistic, he made a valid pragmatic point that 
needs some attention to finish.82 It is the Roman promotion of prostitution 
as an institution that protected marriage and the production of legitimate 
children that Vertue found most problematic in this respect.83 Thus, the stern 
champion of traditional Roman values, Cato the Censor, is reported to have 
congratulated a well-known gentleman he met coming out of a brothel, for 
he had done the right thing with his lusts and kept well away from other 
men’s wives.84 It is also recorded that, after repeated encounters in the same 
location, Cato added that his approbation extended only to the occasional 
visit, not to making the brothel home: the man had obligations to his pat-
rimony, to his family’s fortunes as well as to the families of others, not to 
mention to his dignity and self-control.85 Still, the easy recourse of men from 
all levels of society to prostitutes in Rome and the size and openness of the 
sex industry in the city is indisputable, and Vertue is surely right to raise 
the question of whether that free and favored position would have been sus-
tainable in the face of unchecked gonococcal contagion, especially given the 
vigorous pronatalism of the Roman state.

He is surely wrong, however, in the categorical confidence of his negative 
answer. While it seems likely that some anxieties, debates, and even action 
would have been stirred in such a situation, the sex trade was so integral 
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to the Roman sexual, social, and economic order that the barriers to any 
restrictions, reorganization, or rethinking would have been very powerful. 
Around AD 40 the emperor Gaius even brought in a prostitution tax that 
proved so lucrative that, centuries later, Christian emperors could not bring 
themselves to repeal it, despite now publicly abhorring the activities they 
were profiting from.86 Vertue thus reverses Rosenbaum: the presence of such 
flagrant debauchery in a functioning society oblivious to the dangers of STIs 
proves the absence of those infections rather than mandating their prolifera-
tion. His thesis is no more valid than the original, though the objections are 
of a somewhat different order. Still, the fact that the Roman Empire enjoyed 
growth and prosperity over the period most under scrutiny here and that 
prostitution, power, and population flourished in the first two centuries AD 
does seem to favor a scenario without modern sexually transmitted diseases.87

Absence of Evidence Is Evidence of Absence

This chapter has argued that there is no evidence for modern gonorrhea in 
the ancient Mediterranean world, in a strong sense. In this case the absence 
of evidence does equate to evidence of absence. There are numerous places 
where, if the symptoms of modern gonorrhea had been present together, all 
the indications are they would have been recorded: there are extensive surviv-
ing medical, satirical, and epistolary writings from ancient Greece and espe-
cially Rome that describe and assess bodies, disease, and sexual activity. These 
themes are indeed conjoined on occasion, but disease plays a rather slight 
part in connections between the other two. Excess in any area of human 
behavior was considered potentially damaging to health and somatic fitness 
and function, with sex no exception, but nor was it particularly prominent; 
other aspects of life and the environment receive greater attention. Fertility 
was more of a medical concern; generative failure was a pathological as well 
as ideological problem. Again, sexual misconduct kept a low profile in these 
discussions, despite looming larger in wider moralizing discourses and indeed 
state action in the Roman world.

These findings, which follow the earlier arguments of Vertue and Oriel, 
gain further support from a much more current source. Results now 
emerging from genetic research driven by the renewed public health con-
cerns around N. gonorrhoeae, and its antibiotic resistance strains in partic-
ular, include “time to most recent common ancestor” (tMRCA) estimates 
for the current bacterial population. The Pathogen Genomics group at the 
Wellcome Trust Sanger Institute sequenced as large a number of gonorrhoeae 
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isolates as possible, drawn from more than fifty different countries and 
from roughly the past fifty years, and calculated a tMRCA of 1589, with 
a confidence interval of 1544 to 1622.88 The sampling in this study is, of 
course, biased, selected through antibiotic usage, but, still, it is a significant 
new datum to consider: the most systematic investigation currently avail-
able into the emergence and rapid global spread of N. gonorrhoeae, using the 
most up-to-date methods of genomic sequencing and phylogenetic analysis, 
locates that emergence in the sixteenth century.

To return to the point made at the outset, this emergence is of the gono-
coccus in its present form. The current population of the microbe can appar-
ently be traced back to a common ancestor around 1590, but the genetic 
lineage may continue further into the past. A more distant, divergent ances-
tor of N. gonorrhoeae may have existed prior to this juncture, even back as 
far as 500 BC, though it might have gone through several significant genetic 
shifts in the intervening period. Based on the historical evidence scrutinized 
here, any of these earlier bacteria around the Mediterranean would likely 
have been less virulent, producing fewer discernible symptoms or, at least, 
fewer distinctive symptoms; they might have been closer to chlamydia in 
their manifestations, about which it has been harder to be at all conclusive in 
the discussion so far. The impact of this proto-gonorrhea and any chlamydia 
on fertility remains deeply hidden and can thus only be guessed at. It seems 
quite possible that they had some detrimental effects in this respect, though 
there has been a retreat (including as reported in chapters in this volume) 
from some of the more extravagant claims linking STIs with infertility in 
the present day that characterized the field just a few decades ago.89 All in all, 
then it seems most likely that other factors were more important in deter-
mining the size of Greek and Roman families.
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Chapter Two

“Poxt and Clapt Together”

Sexual Misbehavior in Early Modern Cases  
of  Venereal Disease

Olivia Weisser

The connection between infertility and venereal disease was probably widely 
understood in the early 1700s, though evidence of this is elusive, and it has 
received little historical attention.1 The association is clearest in instances of 
healers who specialized in both curing venereal disease and treating infer-
tility, and a few remedies for the disease doubled as fertility treatments.2 
Venereal scabs, ulcers, and scars were thought to hamper the physical pro-
cesses involved in procreation. As one book put it quite brusquely, “the Seed 
does not squirt out with that Jirk as is necessary to keep up its conveyance to 
the Ovarium of the Woman.” Likewise, the vaginas of infected women could 
become inflamed or fluxed, thereby inhibiting sexual activity. The disease 
was also thought to cause infertility in two other ways. First, it could weaken 
the seed. For instance, when a thirty-year-old man “much given to Venery” 
in his youth continued acting in lewd ways, “his Genital Parts became very 
much weakened, and at last Impotent.” Second, venereal cures could lead to 
infertility by creating “lankness, softness, or withering” of the genitals.3 A 
woman who contracted venereal disease from her husband told her doctor 
that she took treatments for years “by means of which, and the Disease, she 
believ’d she was rendred Sterill.”4
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This chapter approaches the link between sex and disease from a differ-
ent angle, however. Rather than examining how the disease was thought to 
cause infertility, I analyze how ideas and anxieties about sex shaped clinical 
encounters. Using medical cases spanning 1675 to 1750, this chapter shows 
how beliefs and concerns about sexual misbehavior could inform interac-
tions between venereal healers and patients. Such a focus highlights the 
moral nature of the disease and how sexual anxiety was key to treating and 
diagnosing it.

In their accounts of medical practice, venereal healers presented them-
selves as shrewd interpreters of patients’ bodies and souls. They had to be 
such skilled observers, I suggest, because they did not trust their patients. In 
the early modern period, patients’ verbal, subjective accounts of illness were 
crucial to medical practice.5 Diseases were not viewed as tangible entities 
that manifested uniformly in all bodies. Rather, they were unique, continu-
ally transforming clusters of symptoms that patients and healers interpreted 
according to individual lifestyles and constitutions. Bodily signs were ambig-
uous, and diagnoses could be difficult to discern. Venereal disease was par-
ticularly vexing to diagnose because its symptoms were linked to a range of 
disorders, and the bodily marks associated with the disease could be diffi-
cult to read.6 As a result, discerning whether a case was venereal was fairly 
dependent on patients’ subjective expressions of their symptoms and sexual 
histories. Yet, I have found, several venereal healers viewed patients’ words as 
unreliable. Healers described patients who were intentionally misleading or 
who denied shameful diagnoses of venereal disease. This chapter examines 
how healers exhibited diagnostic expertise by sagely navigating such con-
straints. They characterized themselves as medical detectives who gathered 
clues and made diagnoses in spite of patients’ untrustworthy speech. This 
work entailed moral integrity, astute observations, and the ability to persuade 
patients to divulge their most shameful sexual secrets.

Methods and Sources

Before turning to the evidence, I want briefly to explain my approach within 
the context of this volume. Rather than a demographic or epidemiological 
study of the relationship between disease and fertility, this chapter offers a 
cultural history of disease. As many of the chapters in this volume demon-
strate, epidemiological histories recover the changing occurrence of diseases 
and their impact on society. This approach to studying the past is valuable for 
helping us make sense of how epidemics occur and how to respond to them. 
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The premise of these studies is that modern-day understandings of diseases 
are “correct,” and we can recover that truth in the historical record using the 
tools of modern science. Even diseases that evolve into new ones with differ-
ent names and histories maintain traceable, epidemiological identities.

Rather than view diseases of the past as precursors to modern-day cat-
egories, a cultural approach attempts to understand diseases of the past in 
the terms of people living at the time.7 Past explanatory frameworks do not 
always fit with our own modern views, of course. In the early modern period, 
for example, diseases were thought to roam around the body. They could 
even morph into entirely new disorders altogether. One woman endured a 
headache for years before the pain suddenly sunk into her pelvis. Another 
woman suffered from lifelong migraines that she ascribed to a fever con-
tracted at the tender age of twelve.8 Recovering how these women perceived 
and explained their ailments, rather than trying to make sense of them in 
modern terms, exposes the ever-shifting construction of biology and teaches 
us to question the contingency of our own convictions. Were the men and 
women in this chapter truly suffering from the diseases we know today as 
syphilis and gonorrhea? From a cultural historian’s perspective, the question 
is beside the point. Diseases of the past are culturally incommensurable with 
our own.

In addition to taking an anthropological perspective, cultural historians 
have moved away from measuring responses to disease and have become 
increasingly invested in the assumptions, mind sets, and narratives that gave 
shape and meaning to experiences of health and illness. Scholars taking this 
approach have paid particularly close attention to language and writing prac-
tices—not only what texts say but how they say it.9 The ways people wrote 
about disease, after all, expose the assumptions and preoccupations embed-
ded within their explanations and experiences, not to mention medical 
knowledge itself. For many cultural historians, diseases are not clearly delin-
eated entities plucked from the historical record so much as contested, nego-
tiated, and produced through acts of writing and the medium of language.

The analysis that follows centers on a curious pattern I found in heal-
ers’ cases of venereal disease: a tendency to characterize patients as unreliable 
and to end cases with patients’ confessions of sexual misbehavior. Why were 
patients depicted as unreliable narrators? And why was confession such a per-
suasive literary frame for venereal cases? To answer these questions I approach 
cases as both carefully crafted narratives aimed at promoting practice and 
demonstrating authority and documents that can tell us something very real 
about past experiences of disease. Most of the cases I discuss were proba-
bly embellished; some may have been entirely fictional. Yet they had to be 
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plausible to be effective promotional material and, as such, offer illuminating 
insights into medical practice. Rather than read these sources as unproblem-
atic reflections of what actually transpired in the consulting room, I instead 
attempt to uncover the assumptions and preoccupations underlying healers’ 
words—particularly the meanings of confession for early modern individuals 
and the implications of unreliable speech for healers’ work.

My analysis is based on two types of sources: cases recorded in over sixty 
books on venereal disease, many of which were authored by nonlearned or 
unlicensed healers, and 206 nonrecurring printed advertisements for vene-
real cures spanning the late 1600s and early 1700s.10 Who were the healers 
who produced these books and handbills? Only 94 of the 206 advertisements 
include a name. Some provide a mere initial—Dr. S., for example. Those pos-
sessing traditional credentials were certain to highlight them. Healers listed 
their affiliations with universities or licensing bodies or their previous roles 
as healthcare providers in royal courts.11 Several noted the former patients 
or physicians—invariably “Gentlemen of Quality”—who referred patients 
to their practices.12 John Marten apprenticed for a surgeon and worked for 
the Sick and Wounded Hospital in Ireland before striking out on his own. 
According to a competitor, however, he performed only simple procedures 
like cutting corns and letting blood.13

These men and women sold purges, injections, and balsams that purport-
edly cleansed the body of venereal poisons, though many kept their ingredi-
ents secret. John Marten claimed to possess prescriptions for a pill and diet 
drink passed down from his master’s master, a surgeon named Samuel Smith 
who worked at Saint Thomas’ Hospital for eighteen years. Marten shared the 
ingredients of the pills, but he kept the drink a secret, “being so particular 
and uncommon.”14 The rarity of the drink made it all the more alluring to 
customers. The two most common treatments for venereal disease were “sal-
ivations” and “frictions.” Salivations contained mercury that caused excessive 
spitting. They ranged from pills and drinks to smoke that users inhaled, and 
they were composed of mercury in all its forms. While today we attribute 
extreme salivation to mercury poisoning, this response was desirable within 
the humoral framework of disease. Prolific spitting signified the release of 
pent-up matter, which was evidence of a potentially curative bodily transfor-
mation. Frictions were topical ointments that contained mercury but did not 
always result in salivation. Frictions were also known as the “French method” 
or “Montpellier method,” references to the university that employed the 
treatment’s alleged creator, Francois Chicoyneau. Although patients endured 
multiple courses of frictions, and some spent weeks recuperating, proponents 
of the method promoted it as gentler and more discreet than salivations.15 
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More than a few healers avoided mercury altogether. Of the advertisements 
analyzed here, thirty-nine characterized cures as mercury-free or as targeting 
venereal disease while also cleansing bodies “Damnified by Mercury.”16

Early stages of the disease, known colloquially as a “clap,” “running of the 
reins,” or gonorrhea, entailed burning sensations while urinating, chancres, 
ulcers, inflammations, and excretions from the genitals. Improperly treated 
or neglected, these symptoms developed into a more serious disorder that 
corrupted the entire body, known as a “confirmed” or “true” pox. Healers 
tended to view this process as a slow spread of venereal venom from the 
genitals out to the body’s extremities. Eventually the poison seeped into the 
nerves and bones, “a dismal Scene indeed.”17 At this stage the patient might 
develop paralysis, a fallen palate, or sunken nose.

“Venereal disease” was the catchall term that English men and women in 
the 1700s used to describe a group of related symptoms that we now asso-
ciate with discrete disease categories, such as syphilis or gonorrhea. Yet the 
difference between venereal disease in early modern England and today is 
not just one of semantics. Disease was thought to look different in each indi-
vidual, and symptoms, causes, and cures were understood within a humoral 
framework of health that associated illness with clogged or corrupted inter-
nal fluids.18 Moreover, while many healers and patients in the period recog-
nized a link between sex and venereal disease, they did not perceive that link 
the same way we do. It was not simply sexual contact that was presumed to 
produce infection, but the “wrong” kind of sex—illicit, frequent, fervent. 
Like any aspect of regimen, sex must be moderate and suited to one’s consti-
tution. In her work on sixteenth-century Germany, Claudia Stein has shown 
how some patients attributed the disease to events that had no apparent con-
nection to sex, such as shifts in weather.19 English cases from the early 1600s 
recorded by clergy healer and astrologer Richard Napier likewise linked vene-
real disease to nonsexual sources, such as spraining an ankle while jumping 
over a hedge or getting struck in the chest by a stone.20 Early modern theo-
ries of disease are not the focus here, but they do provide important context 
for healers’ accounts of medical practice. The connection between infection 
and improper sex, after all, made it plausible that patients might mislead 
their healers. And because disease was presumed to look different in every-
one, interpreting and diagnosing it was fairly subjective. Symptoms varied by 
constitutions and lifestyle choices, and diagnoses were determined in part by 
listening to patients describe their conditions and health histories. This view 
of disease contextualizes venereal healers’ self-characterizations as diagnostic 
experts. They claimed to root out the truth despite lacking information—
reliable patient testimony—considered essential to that work.
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Cases of Sexual Misbehavior

I have found thirty instances in which healers characterized venereal patients 
as unreliable narrators—that is, as deceptive, evasive, or otherwise untrust-
worthy. Such unreliability, I argue, served to highlight practitioners’ diag-
nostic acumen, as they had to navigate the constraints of patients’ lies and 
omissions to evaluate disease. Literary scholars have suggested that medical 
cases can resemble moral tales or stories driven by heroic action.21 The most 
apt literary construct in early modern venereal cases is the rather anachro-
nistic detective story. Healers characterized consultations as sleuth work that 
required shrewd observations and ended with confessions of sexual secrets. 
When a young maid sought out treatment for a sore throat, for example, 
John Marten claimed to detect signs of venereal disease. She initially denied 
this diagnosis but then confessed to sharing her bed with an apprentice. She 
conceded to contracting an infection from him but claimed to remain a vir-
gin. According to Marten, her symptoms suggested otherwise: “she was both 
Poxt and Clapt together, and without doubt no Virgin.”22

Alexander Morgan, a surgeon’s apprentice from Bristol, recorded another 
typical case. A woman came to see him for sores on her arms and thighs. 
Morgan dressed the area “as I use to do others in like cases,” but he grew 
wary when his remedies failed to work. When he uttered the word “pox” 
the patient grew angry “at such plain de[a]ling.” She would have preferred 
a euphemism or perhaps even a false diagnosis that allowed Morgan to treat 
her symptoms without acknowledging the true nature of her infection. 
Despite her wrath, the patient “at last consented she had been salivated by 
Unction & for 2 years.” She had spent two years rubbing mercurial oint-
ments on her skin, which suggested a prior diagnosis of pox. His suspicions 
confirmed, Morgan claimed to have cured her with his own ointment in just 
five weeks.23

Some patients were portrayed as intentionally misleading. When ques-
tioned about his sore nose, a young servant denied having venereal disease 
and instead attributed his malady to the most wholesome of activities: play-
ing with a kitten.24 Daniel Turner likewise treated a man’s swollen testicle as 
a “simple Contusion” based on his patient’s assertion that the swelling devel-
oped from sleeping with his legs crossed. Turner let blood, applied a truss, 
and prescribed a topical mixture to keep the swelling ripe and soft. Like the 
case from Morgan, Turner was tipped off when his usual remedies proved 
ineffective. He suspected a venereal disorder but, given the man’s “Habit and 
State of Life”—chaste in this instance—he also considered a malady rooting 
from “seminal Retention.” The man’s swelling improved the next morning, 
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but his continual sighs, as Turner put it, “increased my Suspicion of the real 
Cause.” Turner’s hunch was later confirmed when he noticed stains on the 
bed linens and fluid issuing from the patient’s penis, which he had concealed 
in previous examinations. The patient blushed and “fell a weeping,” admit-
ting that he suffered from a disease acquired through venery and begging 
Turner to protect his reputation.25

In other instances healers suggested that patients legitimately misdiag-
nosed themselves. A couple took their daughter to see John Sintelaer in 1705 
because her legs were covered in painful ulcers. The couple had been poxed 
previously, but they neglected to mention their medical history. Rather than 
acting “stupid and thoughtless,” Sintelaer believed that they simply failed 
to associate their daughter’s ailment with their own past conditions: “they 
were so far from entertaining any such Thoughts,” Sintelaer explained, “that 
without dreaming in the least of any thing like it, they consulted divers 
Physicians to cure this young Woman of the Consumption, without men-
tioning a Word of their own former Disaster.” Sintelaer recalled having cured 
the couple for venereal disease some twelve years earlier and asked if perhaps 
the mother unknowingly infected her daughter while pregnant. The woman 
was “thunder-struck” upon hearing this theory, a reaction that affirmed 
Sintelaer’s diagnostic insight, not to mention his impressive memory.26

Why was this couple deemed honest and forgetful, while the man with the 
swollen testicle was deceptive? Such characterizations may indeed have been 
accurate, but they also performed the work of exhibiting healers’ diagnostic 
skills. Sintelaer was able to make a connection between two disparate epi-
sodes of illness that even those afflicted failed to see. And Turner displayed his 
expertise by overcoming the dual challenge of diagnosing a deceptive patient 
who also appeared chaste and therefore less likely to have venereal disease in 
Turner’s mind. The ability to assess moral character presented practitioners 
as principled and capable. Such assessments were in fact common ways that 
venereal healers claimed to circumvent patients’ untrustworthiness. By not-
ing another patient’s “Way of Living,” Turner suspected there was more to 
his sore throat than the “common Catarrh, or Cold, that he pretended of late 
to have contracted.”27 And Marten suspected venereal disease in a man suf-
fering from fever and headaches after inquiring about his symptoms, as well 
as “his Life, which I understood to be very dessolute.”28 Likewise, Richard 
Wiseman noted “the manner of life of the Patient” when treating an ulcer 
on the leg of a twenty-eight-year-old man. This information, in combina-
tion with the inefficacy of his standard remedies, led Wiseman to suspect the 
ulcer developed from a poorly cured clap. He treated it with mercury and an 
enema made of milk and egg yolks.29 When dealing with such a moralizing 
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disease, depravity could be just as significant a symptom as headaches, fevers, 
and sores.

These healers stressed their ability to detect disease in spite of sufferers’ 
alleged omissions, deceptions, and denials. These cases suggest some of the 
ways they did so: by noting the inefficacy of their cures, by investigating 
prior treatments, and by evaluating patients’ habits and lifestyles. A fourth 
approach was to use sensory observations to read patients’ bodies. Patients’ 
speech may have been viewed as suspect, but bodies did not lie. A servant 
suspected that he had a kidney stone, but John Douglas interpreted his mal-
ady as venereal by watching him urinate. The patient strained and only a 
few drops dripped out. Douglas asked if it hurt to ride in a coach or on 
horseback. The patient could endure both without a problem, which con-
firmed Douglas’ suspicions: “I don’t think you have the stone in the bladder, 
for I never knew one that had, who could bear either of them.” When he 
asked about the pox, the man freely admitted to having the disease years ago. 
Douglas again looked to the body as validation: he inserted a probe toward 
the bladder but could get no further than the prostate gland on account of 
a large swelling. He suspected it developed from medicines prescribed for a 
venereal disorder. Some treatments provided only temporary relief, leaving 
behind scars and poisons that materialized years later.30

Daniel Turner had no need to interrogate a woman covered in ulcers. Nor 
could he, since her speech was garbled due to a damaged palate. Her hus-
band’s case was even more obvious. Turner noted how “without telling his 
Tale,” his body communicated the nature of his affliction. While historians 
have emphasized the visual effects of venereal disease, these cases show that 
infections were also conspicuous by altering patients’ voices. Venereal ulcers 
ate away at the throat and palate, creating a mode of speech that healers 
definitively identified with the disease. Turner referred to it as “snuffling.” In 
several instances it was the sound of a patient’s voice, rather than the words 
themselves, that led healers to a diagnosis.31

They also pushed, poked, and pressed. Such manipulations revealed the 
location and consistency of internal matter, as did the subsequent yelps of 
patients. One man complained when Thomas Garlick pressed down on 
his groin, but this allowed Garlick to link fluid seeping from his penis to 
ulcers.32 Healers also observed the “intolerable Noysomness and Stench” 
emanating from mortified body parts.33 John Sintelaer characterized the odor 
of one man’s ulcer as so putrid “it was ready to strike me down,” and Charles 
Peter ominously described a patient’s smell as “cadaverous.”34 Others noted 
the smell of effluvia, such as urine and spit, and one healer even relied on 
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taste. The fluid seeping from a woman’s ulcerated breast tasted “sharp as Oyl 
of Vitriol.”35

Finally, venereal healers made and confirmed their interpretations by gar-
nering patients’ trust and eliciting stories of sexual misbehavior. Trust was a 
key component of clinical relationships, particularly those between female 
patients and male practitioners.36 Several of the healers here diagnosed disease 
by asserting authority and instilling confidence in their patients, ultimately 
convincing them to divulge sexual secrets. Such confessions are significant, I 
argue, because they verified healers’ clinical interpretations and further estab-
lished their expertise.

John Marten seemed to rely on these tactics more frequently than others. 
Again and again he refused to capitulate to patient demands for alternate 
treatments or to acknowledge interpretations of illness that contradicted 
his own. Given his notoriety for circulating medical material as provocative 
entertainment, perhaps Marten’s need to establish his authority was more 
pressing than that of his contemporaries. In fact, he recorded seventeen of 
the thirty cases of unreliable patients.37 In one instance he was called to treat 
a nursery maid who cared for two young children of an eminent London 
shopkeeper. Another servant in the house noticed that the maid owned a 
trunk of pills and powders. When asked about it, the maid explained that 
the medicines were for emergencies. Shortly following this interchange, the 
children developed fevers, stomachaches, and swellings. They also presented 
sores on their faces and bodies and “a violent hot, sharp Humour upon the 
lower Parts.” Most suspiciously of all, they fell ill at precisely the same time. 
Marten began his investigation, like so many of these cases, by inquiring 
about the medicines the children had taken previously. This information 
could hint at a prior diagnosis or the possibility that they ingested a hazard-
ous substance. He also asked the maid if she had any “Breakings out,” sug-
gesting that she may have transmitted an infection to the children by sharing 
a bed with them. The maid, in response, claimed to be “as well as ever she 
was in her Life.” Marten wrote down instructions for the children’s parents 
and promptly left.38

The parents remained uneasy, however. So too did the servant who ini-
tially spotted the trunk. She suspected her colleague of secretly administering 
medicine to the children, and she said as much to their parents. The nurse 
denied it. But when the parents looked inside the trunk, they found it filled 
with boxes of pills and pots of unguents, as well as directions for treating 
sores on the groin. Marten was called back again and, given the situation, 
“told them plainly I believ’d their Children had got the foul Disease.” The 
maid continued to deny the diagnosis, even after Marten examined her body 
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for signs of the pox: “she with a great deal of Confidence denied it, and not 
only so, but that she would make me prove my Words.” Marten, in turn, 
continued to assert his authority by stating his view in increasingly strident 
tones: “the more she denied it, the more I asserted it.” He not only urged her 
to concede but was “threatning her, and telling her I was sure what I said was 
true.” She finally relented and admitted her guilt.39

When another patient rejected a diagnosis of venereal disease, instead 
insisting that he contracted King’s Evil from his late wife, Marten threatened 
to withhold treatment altogether. According to Marten, the patient was con-
cerned about his reputation and consistently denied engaging in any kind of 
activity that would lead to venereal disease. The healer explained, “I could 
not help, for that he must be Cured as such or not at all; he gave me my Fee, 
made me a Bow, and away he went.” The gamble paid off. The man returned 
the next day and conceded that he had slept with a woman eight weeks ear-
lier. The unmarried daughter of a local merchant similarly contested a diag-
nosis of pox. Venereal treatments were slow and conspicuous and would have 
exposed her malady. But any other treatment, Marten explained, “would 
be in vain” and would only make her ailment more difficult to cure down 
the road. He related, once again, how his insistence led to a confession. She 
admitted to having the pox but demanded an inconspicuous remedy for it 
lest her parents find out.40

In one case Marten had no need to dwell on a diagnosis. A woman came 
to see him after contracting pox from her husband, and she was well aware 
of what ailed her. Yet Marten still managed to brandish his interpretive skills 
by assessing her character, as well as that of her husband. She developed sores 
just one week after her wedding day. She consulted a midwife but began to 
suspect a venereal disorder when her symptoms persisted. Her parents con-
fronted her new husband, who denied any wrongdoing and “fell a Cursing 
and Swearing, as if they had done him Wrong.” Based on this story and “her 
Husband’s Behavior during her telling it,” Marten determined that she was a 
“discreet, modest Woman” and her husband was the source of her infirmity. 
Marten confronted the man one-on-one. After a few stubborn refusals, he 
admitted to having contracted a clap a few months before the wedding.41 
Pinpointing the cause of infection might seem irrelevant. The couple, after 
all, hired Marten to cure them, not root out the source of their sickness. But 
by correctly assigning blame, Marten exhibited his role as moral as well as 
medical authority.

Among the thirty cases of unreliable patients, eleven involved men like 
this one who secretly infected their unsuspecting wives. Another such case 
originates from Martin Lister. A woman came to him to treat a common 
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reproductive ailment known as “the whites.” She had taken spa water and 
astringents mixed with roasted rhubarb and opium, but she continued to 
suffer from diarrhea and “gripings” in her bowels. After observing her symp-
toms and hearing her story, Lister pulled her husband aside and admonished 
him for infecting his wife. The man responded to this accusation “very hei-
nously” but then admitted to having contracted venereal disease years earli-
er.42 The eleven cases that fit this pattern all involve innocent female patients 
and healers who claim to identify deceptive husbands.43 They also tend to 
end with private confrontations between healer and husband and, ultimately, 
admissions of sexual misdeeds. Kevin Siena has valuably shown that venereal 
healers highlighted private conversations to demonstrate their discretion and 
appeal to potential clients.44 These cases suggest that discretion was also a 
tool that enabled healers to exhibit expertise. It was the guarantee of con-
fidentiality, after all, that convinced patients to divulge their sexual histo-
ries. And it was those histories that validated healers’ diagnoses of disease. 
Of course, healers ultimately violated patients’ confidence by putting those 
sexual histories and diagnoses in print.

Two-thirds of the cases of unreliable patients (twenty-one out of thirty) 
end with confessions of sexual misbehavior. These cases took this form, I 
suggest, because of the persuasive power of confessions as validation of heal-
ers’ diagnostic ability. As proof of clinical evaluations, confessions functioned 
much the same as patient testimonials and certificates of cures in handbills 
and advertisements. While these other modes of validating expertise or the 
efficacy of cures were derided as instruments of quacks, confessions in med-
ical cases were couched within a sanctioned genre of medical writing.45 The 
prevalence of confessions also reflects the presumption that venereal infec-
tion resulted from illicit sex. A diagnosis of venereal disease, in other words, 
would be difficult to prove if patients only ever slept with their spouses. 
Confessions confirmed that forbidden liaisons took place.

Confessions held a range of meanings in the period that further suggest 
why so many of these cases end with one. While the days of confessing to 
priests in England were long past, confession in the early eighteenth century 
retained its associations with penance. For Protestants confession took new 
forms within the private realm of account keeping and routine self-exam-
ination.46 Confession too continued to be linked to divulgence of sin and 
expressions of remorse in more secular dimensions of early modern life. For 
many English men and women, the most familiar form of confession was 
the last-minute admission of guilt typically included in gallows speeches. 
Historians have interpreted the “last dying speeches” of those condemned 
to public execution as warnings, a form of repentance, and even a last-ditch 
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attempt at redemption.47 The early modern stage provided a venue for 
another type of confessional performance. According to literary scholar John 
Parker, confessions onstage exposed the duplicity of villains and enabled the-
atergoers to witness characters’ transgressions guiltlessly.48 Like these various 
types of confession from the period, the disclosure of sexual misconduct 
in venereal cases provided warnings, exposed deceit, and invited readers to 
delight in others’ misdeeds. The men and women who read books on vene-
real disease were voyeurs, observing the sins of others from the safety and 
privacy of their homes.

There was perhaps a healing component to confession too. Venting 
clogged matter was deemed healthful in this period, as illness was thought 
to result largely from obstructions and corruptions within the body. As a 
result, common medical treatments, including vomits, bloodletting, emetics, 
and even mercury that caused excessive salivation, were thought to work by 
releasing pent-up fluid. Confessing secrets to a confidante could be similarly 
cleansing. Francis Bacon compared unburdening the heart by means of a 
“kind of civil shrift or confession” to the wholesome release provoked by 
medical therapies.49 Confession incited a therapeutic opening of the heart 
much like the purgative effects of many medicinal cures.

Associations between confession and health are perhaps most prevalent in 
religious writing from the period. Scripture explicitly characterized confes-
sion as a nourishing act: “Confess your faults one to another, and pray one 
for another, that ye may be healed.”50 If sinful behavior caused infection then 
repenting sins cured it. Early modern sermons and devotional literature fur-
ther suggested a link between confession and health by characterizing repen-
tance in medical terms. Moral transgressions were likened to disease and 
purging the soul of impurities to a beneficial dose of physic.51 A Lancashire 
shopkeeper copied out lengthy instructions for repentance using the struc-
ture and vocabulary of one of the most familiar forms of medical writing 
from the period—a medical recipe:

Take a quart of repentance of Ninivah, and [pu]t nine handfulls of faith in the 
bloud of Christ with as much hope and charitee as you can gett, and put into 
a vessell of a clean consciance. Then boile it on the fire of love. . . . Then scum 
it of cleane with the spoone of faithfull prayers. When this is done, put in the 
pouder of patiance; then straine altogather in the cupp of a humble hart; then 
drinke it burneing hott next thy heart, and cover thee warme with as many 
clothes of amendment of life as God shall enable thee to beare.52
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Overlaps between health and confession were even apparent in the act of 
repentance itself. While Protestants took stock of their sins through prayer, 
reading, and private writing, repentance could also take the form of weeping. 
Devotional tears were thought to demonstrate contrition and aid spiritual 
health, an outflow that mirrored the purgative effects of medicinal pills and 
potions.53 Patients and healers did not make an explicit link between confes-
sion and physical recovery. Yet they surely viewed confessions of sexual mis-
behavior as cleansing, and prevailing understandings of penance, health, and 
recovery imbued those confessions with meaning. Divulging sexual secrets 
provided relief much the way a spiritual confession cleared sin from the soul 
and a medical remedy purged the body of corruption.

If patients were confessors, then practitioners were the priests who arbi-
trated the moral status of their flocks and doled out penance in the form of 
medicines. There was a widely held belief that the punitive nature of vene-
real cures was justified, and even necessary. Punishing remedies were acts of 
atonement: infected men and women suffered for their sinful ways by endur-
ing the physical toll of mercury ointments, fumigations, and pills. These rem-
edies caused sweats, fevers, shaking, and rotten palates. Patients’ teeth fell out 
from a combination of decayed gums and trembling fits. Others lost their 
hearing and vision.54 “It is an old saying, that Mercury cures the Pox, but 
what cures Mercury?” posed one practitioner.55 John Sintelaer used the term 
“martyr” to describe patients undergoing such treatments, a term that overtly 
likened mercurial remedies to redemptive torture.56 Advertisements for 
venereal cures further suggested that poxed patients should ingest medicine 
to cleanse the soul as well as the body. Rose’s Balsamick Elixir purportedly 
made “any Man tho’ as rotten as a Pear, to be as sound as a Sucking Lamb.” 
“Rotten” could define the physical state of the body but was also a term that 
connoted the moral fitness of the soul. “Sound as a Sucking Lamb,” on the 
other hand, implied purity. One healer invited patients who had “slipp’d in 
between the Thighs of Venus” to sample his cures. “I will cleanse them from 
all Defilement and make them as white as Snow,” he wrote.57 These remedies 
promised to both cure disease and absolve sin.

Assumptions about gender and status framed portrayals of patients as con-
fessors. In early modern England women were presumed to be duplicitous, 
and blame for the spread of venereal disease was typically pinned on them.58 
Prostitutes were linked to contagion, while some medical authorities posited 
that all women bred infection on account of their physiology. Pioneering 
studies have shown how these assumptions reflected anxieties about wom-
en’s sexuality, most especially outside the confines of marriage.59 A case by 
Daniel Turner typifies these views. A man went out “drinking harder than 
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usual,” but, despite his gluttony, Turner pinned responsibility for his infec-
tion on one of the “Night-walkers in Cheapside.” She picked up the man, 
“carry’d him to the Tavern,” and “clap’d him also.” Turner assigned the man 
no agency in the matter, characterizing him instead as “prey.”60 Despite such 
stereotypes, it was men rather than women who were depicted as dishon-
est and lascivious most often in cases of unreliable venereal patients. Of the 
thirty cases twenty-two entailed male patients who contracted the disease 
or spread it knowingly to innocent women. Eleven of those men were mar-
ried and brought infections home to their unsuspecting spouses. Although 
this sample is very small, it shows that gender informed thinking and writ-
ing about venereal disease in ways that extended beyond typical associations 
between devious women and infection. The disgraceful behavior of married 
men suggests anxieties about preserving domesticity rather than restraining 
women’s promiscuity.

Two of John Marten’s cases—one involving the virgin servant girl and the 
other the nursery maid with the trunk of pills—demonstrate how gender 
worked together with age and status to shape these accounts.61 As the son of 
a tailor who purportedly shared a house with his brother to make ends meet, 
Marten was especially sensitive to issues of status. There were instances when 
he convinced gentlewomen to confess to sexual misdeeds, but he seemed to 
assert his moral and diagnostic authority most forcefully in cases involving 
young girls at a particularly vulnerable stage of the early modern life cycle. 
It was common for women between the ages of fourteen and twenty-four 
to work as domestic servants in other people’s homes. These young, unwed 
women occupied tenuous positions in early modern English society. They 
were more commonly associated with depravity and deception than their 
older, married, or genteel counterparts, and they enabled healers like Marten 
to flaunt their intellectual and moral authority most effectively. Of the thirty 
cases of unreliable patients, only eight women were blamed for their infec-
tions, but most of those women were relatively disempowered on account of 
their youth, economic status, or singlehood: one was a wet nurse, three were 
servant maids, one was a young girl, and one was an unmarried daughter of a 
merchant.62 The remaining two female patients included a gentlewoman and 
a woman characterized only by her age of forty years. Venereal practitioners 
did not characterize solely workers and youths as unreliable. Over half of 
the male patients in my sample (twelve out of twenty-two) were def﻿ined as 
gentleman or “of great repute.” The remaining ten cases involving men did 
not include information about age or status, save for one “country lad.” The 
fact that so many unreliable patients were characterized as low-status sin-
gle women or high-status married men again reflects contemporary anxieties 
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about the fragility of the bourgeois family. The deceptions of gentlemen 
belied the security of domesticity, while wet nurses and maids posed further 
threats. These women were commonly targeted as potential sources of dis-
ruption for engaging in extramarital affairs or infecting their nurslings.63

The Ramifications of This Study

Although contemporaries probably believed that venereal diseases could 
imperil fertility, other considerations concerning the cultural understandings 
of sexual behavior and the meanings of venereal infection appear to have 
taken precedence in shaping the accounts of encounters that have survived. 
Not all venereal healers convinced patients to divulge shameful acts, of 
course. Some practitioners conceded to demands for alternate diagnoses or 
chose not to contradict sufferers’ views. If a patient disagreed with his assess-
ment, John Douglas diagnosed the patient’s disease of choice. “I never differ 
with patients about names,” Douglas explained, “but leave them always to 
call their disease what they please.” This attitude resulted in innocuous diag-
noses like strains and scurvy.64 Yet even these concessions presumed patients 
to be untrustworthy. I have shown how such characterizations of unreliabil-
ity comprised a common tactic that venereal healers employed to highlight 
their diagnostic know-how.

Such portrayals are significant for illuminating two key aspects of early 
modern medicine. First, they expose how one group of healers represented 
themselves and their work. While there is an abundance of literature on 
the promotional strategies of quacks, switching the focus to the consulta-
tion room recovers how healers specializing in venereal disease framed their 
expertise in terms of diagnostic skill and moral superiority. They claimed to 
detect patients’ reluctance to speak and to diagnose in spite of it. This work 
involved evaluating bodies and characters and also displaying authority in 
ways that won clients’ trust and convinced them to divulge sexual secrets. 
These findings resonate with Lauren Kassell’s study of astrological healer 
Simon Forman. Although Forman did not specialize in treating venereal dis-
ease, he too distrusted patients’ words and exposed patients’ sexual secrets. 
When patients refused to respect Forman’s authority, he chose not to treat 
them, much like John Marten. Perhaps this power dynamic between patient 
and healer, especially in cases involving sexual misbehavior, was more com-
mon in the period than historians supposed.65

Second, the cases here deepen our view of medical practice by allowing us 
to peek inside the consultation room. Diagnosing venereal disease entailed 
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instilling trust, eliciting confessions, and closely scrutinizing patients’ char-
acters, behaviors, and bodies. These details of medical practice—a balance of 
words and bodies—reflect both older seventeenth-century cases that privi-
leged patients’ narratives and newer eighteenth-century ones that centered 
on observed signs. The majority of the cases, after all, end with patients’ 
verbal confessions that served largely to confirm healers’ assessments. The 
validation of healers’ knowledge ultimately lay in patients’ words, as well as 
the healers’ ability to elicit them. Yet the cases also point to a later emphasis 
by physicians on expertise and observation over university credentials and 
reason.66 Because venereal healers did not trust patient reports, they looked 
to empirical modes of evaluation. They analyzed mannerisms, deduced prior 
treatments, and evaluated characters. They also watched, listened, smelled, 
and tasted. The shift from patient narrative to observed sign, these cases sug-
gest, was more complex than the one simply replacing the other. Cases here 
show that both could coexist in medical practice.67 Perhaps the moral nature 
of venereal disease resisted new definitions of diseases as entities that affected 
all bodies the same way.

Despite their authorship and potential exaggerations, the sources here pro-
vide a sense of what it meant to receive a diagnosis of venereal disease in early 
modern England. The disgrace and guilt that may have driven patients to 
deception are echoed, for instance, in some personal writing. Upon learning 
of his brother Tom’s venereal diagnosis in 1664, the famous diarist Samuel 
Pepys enumerated Tom’s many transgressions as if to couch his alleged infec-
tion in a greater web of moral decay. Tom was in debt to a number of people, 
including doctors and family members, and, according to his maid, “hath 
been a very bad husband as to spending his time.” In the hope of obtaining 
a more dignified diagnosis, family and friends hired a new doctor to evaluate 
him as he lay on his deathbed. After his death a group of women stripped 
him bare to prepare him for burial, reporting afterward to Pepys that he was 
“as clear as any they ever saw.”68 Such accounts expose the moral assump-
tions, fear, and shame that could accompany a diagnosis of pox.

The cases here functioned in multiple ways. They were structured to high-
light healers’ abilities to see through patients’ unreliable words and recover 
the “truth.” Yet they also functioned as didactic texts that taught potential 
patients how to view clinical encounters and perhaps even how to deceive. 
We will never know whether patients were truly as untrustworthy as their 
healers claimed. But historians who have studied diseases that entailed simi-
lar assumptions about the moral fiber and behaviors of particular populations 
suggest that deception and incredulity are fairly standard reactions to stigma-
tizing diagnoses.69 In cases of venereal disease in early modern England, the 
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moralizing nature of the disease structured patients’ alleged behaviors and 
choices, as well as healers’ work as interpreters of patients’ bodies and souls. 
Such findings demonstrate how the values and meanings that we, as patients 
and as healers, attribute to a disease are crucial to representations of expertise 
and the negotiation of care.
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Introduction and Aims

Sexually transmitted infections (STIs) remain common today, both in devel-
oped and developing countries, and they can have serious consequences for 
fertility and pregnancy. T﻿here are over thirty bacterial, parasitic, and viral 
STIs. The World Health Organization states that more than 1 million people 
contract one of eight STIs on a daily basis and that each year, independently 
of the four incurable STI viruses (hepatitis B, herpes simplex virus, the 
human immunodeficiency virus, and the human papillomavirus), an esti-
mated 357 million new infections are caused by one of the four frequently 
occurring and treatable bacterial STIs (chlamydia, gonorrhea, syphilis, and 
trichomoniasis).1 The US Centers for Disease Control and Prevention also 
list pelvic inflammatory disease as a complication of chlamydia and gonor-
rhea.2 Clearly, it is possible to have more than one STI. In England, during 
2014, almost half a million diagnoses of STIs were made, mostly in hetero-
sexuals less than twenty-five years old and in men who have sex with men. 
Chlamydia was the most common, and between 2013 and 2014 the highest 
proportional increases were for venereal syphilis (VS) (33 percent) and gon-
orrhea (19 percent). A number of factors have been linked to STIs, including 
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travel and migration, a high rate of partner exchange, poor access to health 
care, social marginalization, and a low socioeconomic status.3

Detecting these STIs in the past can be challenging both for scholars who 
focus on historical documents and for those who work on the evidence for 
disease gleaned from human remains, either skeletons or preserved bodies.4 
Bioarchaeology describes the contextualized study of archaeological human 
remains, with paleopathology focusing specifically on health and well-being, 
as seen in the results of encounters of once-living people with health risks in 
their environment, including exposure to pathogens.5

One of the more popular areas of interest in paleopathology is infectious 
disease and, within that category, specific infections rate highly as of partic-
ular interest—that is, those where the disease-causing organism is known. 
While it is possible to identify infectious disease changes to body tissues, 
actually diagnosing what specific infection affected a person in life can be 
very challenging when studying skeletons, in particular.6 Nevertheless, of 
the specific infectious diseases that have been recognized in the bioarchaeo-
logical record, leprosy, tuberculosis, and the treponemal diseases are perhaps 
the most commonly reported.7 Within the category of treponemal diseases, 
VS and congenital syphilis (CS) are the infections of particular relevance to 
this chapter.

This chapter takes a paleopathological approach to focus primarily on 
VS and considers the long-running debate about its relationship with 
Christopher Columbus and his crew in both Europe and the Americas. In 
doing so it provides a short introduction to paleopathology and its challenges 
and the extant evidence for VS in human remains, focusing on Eurasia, and 
then considers approaches that might be used to assess its impact on fertility 
and mortality in the past.

Paleopathology

Paleopathology considers the origin, evolution, and history of disease as seen 
in archaeological human remains. It is a contextually and question-driven 
multi-methodological and multidisciplinary field of study that benefits from 
a global resource for study (human remains) that has longtime depths. Its 
research is not limited to the macroscopic examination of human remains, as 
it regularly employs imaging (for example, computed tomography and plain 
film radiography) and biomolecular (most commonly aDNA, or ancient 
DNA) and histological techniques to identify, diagnose, and interpret health 
changes. In essence, it complements the emerging field of evolutionary 
medicine.8
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In Britain most human remains are excavated in advance of new construc-
tion or infrastructure projects, and they are studied by bioarchaeologists. The 
majority of human remains are skeletons (inhumations), and thus most of 
the evidence used to reconstruct the origin, evolution, and history of disease 
derives from skeletons rather than preserved bodies. However, in some parts 

of the world environmental 
conditions, such as extremes of 
heat and cold, can be conducive 
to the preservation of whole 
bodies. A bioarchaeologist 
records data from skeletons to 
estimate biological sex and age 
at death and documents nor-
mal and abnormal variations. 
Normal variation recording 
includes measuring the teeth 
and bones of skeletons, such as 
female (top) and male (below) 
pelves (figs. 3.1–3.2), as well 
as using specific bone dimen-
sions to estimate stature (fig 
3.3), and observing nonmetric 
traits, which can be inherited. 
Specific types of traits can even 
illustrate geographic groupings; 
for example, the Inca bone in 
the skull shown in figure 3.2 
has a higher frequency in Latin 
America.9 Abnormal varia-
tion encompasses pathological 
changes caused by disease or 
trauma. In the case of skeletons, 
the basic premise on which to 
attempt disease diagnosis ini-
tially rests on the detailed (mac-
roscopic) recording of preserved 
bones and teeth. If a disease 
affects bones, it can precipi-
tate bone formation (e.g., in 
infection) or bone destruction 

Figures 3.1a. and 3.1b. Pelves.

Figure 3.2. Skull with Inca bone (the roughly  
oval plate on the right, middle). 
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(e.g., in cancer), or both (figs. 3.4 and 3.5). It is also possible to observe 
destruction of the teeth (e.g., carious lesions) and their supporting jaws (e.g., 
periodontal disease or dental abscess) (fig. 3.6). Only a small number of dis-
eases affect the skeleton, and, of those, only a small proportion will affect 
an untreated person; for example, only 3 to 5 percent of those experiencing 
leprosy and tuberculosis will show evidence of the disease.10

These abnormal changes are documented in a detailed description and in 
their distribution pattern in the bones and teeth of the skeleton studied (fig. 3.7).  
In particular, different diseases make their mark on and within specific bones 
(e.g., the vertebral bodies of the spine in tuberculosis) and parts of bones 
(e.g., the different joint diseases). It is therefore important when attempting 
disease diagnosis that complete, well-preserved skeletons are available.
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Figure 3.4.  Example of bone formation on 
the inner surface of a cranium.

Figure 3.3. Variation in stature through time in Britain.

Figure 3.5.  Example of bone destruction, 
to a 1st metatarsal bone in the foot (left)—
normal on the right.
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However, it is unusual to 
recover a totally complete 
and well-preserved archae-
ological skeleton, because 
the environment of burial 
is often detrimental to the 
preservation of the skele-
ton. Therefore, it is often 
the case that incomplete, 
poorly preserved skeletons 
may be encountered. Once 
the characteristics and dis-
tribution pattern of the 
pathological lesions have 
been recorded, differen-
tial diagnostic options are 

considered because bones can react only in two limited ways—that is, bone 
formation and destruction—and therefore some diseases may produce very 
similar bone changes. For example, leprosy, VS, and tuberculosis can damage 
the facial bones, and so accompanying bone lesions in other parts of the skel-
eton may help refine a diagnosis. Skeletons showing pathological lesions usu-
ally exhibit chronic healed lesions, suggesting that the person had a strong 
immune system to withstand death in the acute stages of the disease and sur-
vived long enough for the bone changes to occur and become healed—these 
people were, in effect, the healthy “survivors,” even though they of course 
subsequently died. Those skeletons without bone changes reflect the people 
who likely died in the acute stages of the disease or of a disease that did not 
affect the bones, or they died before bone changes could develop. This is 
termed the “osteological paradox” when inferring health from the skeleton: 
those with lesions are in fact the survivors of the disease that caused them, 
not its fatal victims.11

Treponemal Disease

The focus of this chapter is venereal (and congenital) syphilis, but to under-
stand the context of this infection, it is necessary to be aware of the spec-
trum of treponematoses. The treponemal diseases (or treponematoses) are 
caused by bacteria of the genus Treponema (a spirochete). There are four 
“syndromes,” and they appear to have different global distribution patterns 

Figure 3.6. Example of destruction of tooth and, 
below, bone formation due to inflammation from 
an underlying dental abscess due to caries.



Figure 3.7. Skeleton laid out to record the distribution of lesions for a diagnosis.
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today.12 There has been some debate about whether they are caused by dif-
ferent species of the bacterial genus, Treponema, or reflect different clinical 
manifestations of one species, Treponema pallidum. Ellis Herndon Hudson 
was of the opinion that the organisms were identical and that the environ-
ment and climate led to different clinical manifestations.13 However, Cecil 
Hackett believed that these organisms were genetically distinct, although 
very closely related, something that was more recently supported in 2006 
using biomolecular techniques applied to an animal model (New Zealand 
white rabbits).14 It was suggested that the basis for this research may be used 
for subspecies differentiation in ancient DNA research.

Causes and Characteristics of the Syndromes

Pinta is caused by Treponema carateum and today is seen in tropical Central 
and South America. It produces skin lesions and affects the lymph nodes. It 
is likely transmitted via contact with skin lesions. Late childhood and young 
adulthood are the key age categories at risk. There is no bone damage in this 
syndrome, and because most bioarchaeologists analyze mainly skeletons and 
not the soft tissues, it is not discussed further.15

The three other syndromes are yaws, endemic syphilis, and VS, the latter 
also being responsible for congenital syphilis. Endemic syphilis might also 
be called bejel and treponarid in the published literature. Therefore, when 
“syphilis” is mentioned, it should be differentiated as to whether endemic, 
venereal, or congenital syphilis is being described. These three syndromes 
(along with CS) can potentially affect the bones of the skeleton, but only CS 
may affect the dentition. Bone changes occur in the tertiary phases of these 
syndromes in varying percentages of untreated people but may be present in 
8–20 percent of those affected with VS.16

Yaws is caused by Treponema pallidum, subspecies pertenue, and today is 
found in people living in the warm humid areas of equatorial Africa and 
southeast Asia, but larger parts of Africa and many areas of South America 
have previously been endemic for this disease.17 The skin, lymph nodes, and 
bones may be affected, the latter comprising the upper jaw (maxillary and 
palatal bones), and the large lower-leg bones (tibiae).18 Dactylitis of the hand 
bones may occur, due to inflammation of the fingers. Yaws is believed to be 
transmitted by skin-to-skin contact and exacerbated by poor hygiene, sanita-
tion, and overcrowding. This syndrome affects young people and is acquired 
before puberty.19 Endemic syphilis is caused by Treponema pallidum, subspe-
cies endemicum, and is found in people today living in some areas of Africa 
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and the Middle East.20 Contact with skin lesions and infected mucous mem-
branes are the most likely routes of transmission, and children are most 
affected.21 The skin, bones, and mucous membranes are involved, and the 
tibiae and nasal bones are affected. Yaws and endemic syphilis are classified 
as non-venereal treponemal diseases, and factors that may be relevant are the 
lack of clothing, thereby permitting greater likelihood of skin-to-skin con-
tact; sharing contaminated eating and drinking utensils, clothing, and bed-
ding; and poor personal hygiene.22

The final syndrome is VS caused by Treponema pallidum, subspecies pall-
idum. It affects the skin, bones, and cardiovascular and central nervous sys-
tems, with the bone changes occurring in the tertiary phase. The key bones 
affected are the cranial vault, nasal and palatal bones, and those of the lower 
leg.23 Damage to the joints (Charcot joints) and bone changes in the spine 
due to aortic aneurysm (weakened blood vessel walls) may also be associated 
with the tertiary phase, when the central nervous and cardiovascular systems 
are involved.24 It is spread via sexual intercourse, and infected mothers can 
transmit the infection to their unborn babies to cause CS.25

VS has three stages to its course. The primary stage generates a painless 
skin lesion (chancre) at the site of infection and involvement of the lym-
phatic system. Healing occurs in two to three weeks. The secondary stage 
occurs after four to ten weeks of the primary lesions and consists of a gener-
alized infection, with a fever, sore throat, skin rash, mucosal ulcers (mouth 
and genitalia), lymphatic involvement (in 50 percent of people), kidney 
involvement (in 10 percent), and bone pain; this disappears in up to twelve 
weeks but may recur.26 The third stage appears two to thirty years later, with 
necrotic swellings called gummata in the skin, liver, testes, bones, and menin-
ges; gummata in the skin can cause underlying bone-forming and destruc-
tive changes.27 Congenital syphilis occurs as a result of the infection of the 
mother with VS and is apparent between the second and sixth weeks after 
birth.28 Periostitis, osteitis, and osteomyelitis of the femora and tibiae can be 
seen, along with metaphyseal irregularities, dactylitis, and dental defects.29 
Dactylitis can also be caused by other conditions (e.g., sickle cell anemia). 
However, the dental changes are quite specific to this disease and include 
Hutchinson’s incisors and Moon’s molars, which are suggested to be patho
gnomonic; “Mulberry” molars may also be present.30

Differentiating the Bone Changes for Diagnosis

Differentiating the three syndromes that affect the adult skeleton is challeng-
ing in paleopathology, especially if the skeleton is not well preserved, because 
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differential diagnostic options need to be considered. Hackett, has described 
the bone changes used to diagnose the treponemal diseases, based on clinical 
data.31 They include porosity and bone formation and destruction represented 
by periostitis, osteitis, and osteomyelitis, particularly on the lower-leg (long) 
bones. People with any of these three syndromes can have this bone change, 
but a person with yaws may also have involvement of the ends of the thigh 
bones (femurs). However, the bone changes of the lower legs can also be caused 
by many other diseases (e.g., leprosy), as highlighted by Darlene Weston.32

In VS gummas are further observed on the long bones (fig. 3.8), as is 
destruction of the cranial vault bones of the skull, especially of the fron-
tal bone (fig. 3.9). Here the lesions (caries sicca) are destructive and focal in 
nature and may appear as active (unhealed) or chronic healed lesions, the 
latter also referred to as stellate, because of the starlike scarring. This is very 

characteristic of VS. The destruc-
tion and remodeling (healing) of 
the nasal bones and upper jaw-
bone (maxilla) and perforation of 
the palate may occur. Other causes 
producing facial bone damage of 
this type may be cancer, tuber-
culosis, and leprosy, and even 
endemic syphilis.33 It is therefore 
important to have a skeleton that 
has both the skull and long bones 
preserved, at the very least, for a 
realistic attempt at a positive diag-
nosis of VS, since its unique sig-
nature is the combination of both 
caries sicca in the skull and low-
er-leg bone changes. However, the 
presence of this latter bone change 
on other long bones, such as those 
of the arms, alongside gummas, is 
also diagnostic.

There have also been rare 
diagnoses of VS in mummified 
remains, based on skin lesions. 
The study of a female mummy 
from sixteenth-century Italy iden-
tified an oval ulcer, which was 

Figure 3.8. Syphilitic lesions (gummas) in long 
bones (black “holes,” top right; bottom left).

Figure 3.9. Skull showing destructive lesions 
(caries sicca) from venereal syphilis.
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covered with a linen dressing containing ivy leaves and sulfur (both have 
healing properties). Indirect immunofluorescence identified filaments that 
had the appearance of fluorescent treponemes, and spirochetes were observed 
using electron microscopy. These findings suggest a treponemal, probably  
venereal, infection.34

At present the macroscopic approach to the diagnosis of VS is the only 
viable method. Histological analysis has been attempted, but this has shown 
that the characteristic, changed appearance of the bone microstructure could 
be seen in other infections too, such as leprosy.35 To date diagnosis using 
ancient DNA (aDNA) analysis has only had limited success in adult human 
remains with specific bony changes (i.e., no treponemal aDNA seems to sur-
vive in adult skeletons with tertiary bone changes).36 The latter outcome has 
been supported by experimental work that has indicated that by the tertiary 
phase of the infection, no bacteria are present in the bones, which explains 
why the aDNA has been identified only in neonatal and infant remains with 
nonspecific infectious disease changes—that is, they were infected in utero 
and died while the disease was still active.37 Because of the vagaries of preser-
vation of skeletal remains, the lack of success with aDNA research is unfor-
tunate, particularly when all the relevant bones for diagnosis of the different 
syndromes of treponemal disease are not preserved for observation. However, 
a number of bioarchaeologists are actually more comfortable with diagnosing 
“treponematosis” rather than a specific treponemal disease, a pattern of anal-
ysis observed more generally in paleopathological practice (e.g., joint disease 
rather than a specific type of joint disease).38

The Debated Hypotheses about VS

Accurately diagnosing VS is the first step toward testing hypotheses about the 
origin and transmission of VS around the world, as is having an accurate date, 
e.g., from radiocarbon or securely dated grave goods. The three key hypothe-
ses that continue to be debated rely on the undisputed presence of VS of pre- 
or post-Columbian dates—that is, before or after 1493, when Christopher 
Columbus and his crew returned to Europe from the Americas. The hypothe-
ses are as follows:

1.	 Columbian: treponemal disease, including VS, existed in the Amer-
icas prior to 1492 and returned with Columbus to Europe in 1493.39

2.	 Pre-Columbian: one or more forms of treponemal disease, includ-
ing VS, existed in Europe, and Columbus took it to the Americas in 
1492, but it was not previously recognized in Europe because it had 
been confused with leprosy.40
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3.	 Unitarian: the four syndromes were environmentally determined 
expressions of treponemal disease present in both Europe and the 
Americas pre-Columbus.41 This hypothesis is now discredited, as the 
three treponemal subspecies are genetically distinct.42

There are two more hypotheses that are also important to consider:

4.	 Evolutionary: pinta is considered to be the earliest syndrome and 
VS the most recent representation of the pathogen’s “successful 
adaptation to a decrease in endemic transmission due to specific 
cultural changes, such as urbanisation.”43

5.	 Evolutionary theory variation: The treponemal disease in the 
Americas was the nonvenereal form (yaws and endemic syphilis) 
endemic before 1492, and it was this, rather than the venereal form 
of treponematosis, that was taken from the Americas to Europe by 
Columbus, which then evolved rapidly (i.e., mutated) post-1492 
into the venereal form in the different European environment.44

The Skeletal Evidence for Treponematosis in Europe

The skeletal evidence for the treponematoses, including VS, has been doc-
umented in monographs, books, and journal papers and has also been the 
subject of a meta-analysis.45 Here we focus on Europe, especially Britain and 
Ireland. To a large extent many studies have placed reliance on published data 
without having the opportunity to access the actual skeletons with the bone 
changes to verify diagnoses. Therefore, the data are usually taken at face value. 
In addition, paleopathology is less developed in some parts of the world, and 
therefore training in recognizing treponematosis may not always be available, 
even though diagnoses are made and the environment or methods of disposal 
of the dead (e.g., cremation) may not preserve remains in a condition condu-
cive to diagnosis.46 Furthermore, absence of evidence anywhere in the world 
is not evidence of absence. As more excavations of human remains occur and 
those remains are analyzed, more data will become available.

It is safe to say that most data on treponemal disease as seen in skeletal 
remains derives from North America with both pre- and post-Columbian 
dates attributed.47 There is much less evidence in South America. This per-
haps reflects a longer history of work and research on identifying the disease, 
and available training, in North America. In Europe there is less evidence 
and less that is pre-Columbian in date, although in Britain and Ireland the 
majority appears to be from the late medieval period (twelfth to sixteenth 
centuries).48 The skeletons listed in table 3.1 were generally well preserved, 
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with the bones affected by treponemal disease available for study, thus legit-
imately supporting the diagnoses provided. However, for the London Road, 
Gloucester, and East Smithfield sites, preservation of the affected skeletons 
was not as good as for the other sites, and for three individuals only the skulls 
were preserved (St. Mary Spittle, London; St. Helen-on-the-Walls, York; 
Whithorn Priory). Suffice it to say, however, that pre-Columbian dated evi-
dence is increasing in the Old World, for example, in England, France, Israel, 
Iraq, South Africa, and Turkey.49 However, Olivier Dutour and colleagues 
have also documented other evidence in various chapters in their volume, 
and a summary also appears in the work by Kristin Harper and colleagues.50 
Thus, data have been reported from Africa, Asia and Australia, and Europe.51

In the present state of scholarship it can be asserted only that there is clear 
pre-Columbian treponemal disease evident in human remains in both the 
Americas and in Europe if the following issues are disregarded: the problem 
of older carbon 14 dates not taking into account the marine reservoir effect; 
an incorrect diagnosis of either yaws, endemic, VS, or CS; and the location 
the skeleton was buried.52 The accuracy of dating and diagnosis are naturally 
the key to any discussions about the origin and history of the treponemal 
diseases, including VS. This has been the subject of a 2011 paper by Harper 
and colleagues, which reappraised the European skeletal evidence published 
between 1949 and 2001, including dating evidence; their reevaluation con-
sidered fifty-four papers based on fifty archaeological sites.53

Harper and colleagues considered data from the continents of Africa 
(four countries), Asia (five countries), Australia (two countries), and Europe 
(eleven countries). The later stages of caries sicca and the enlargement of long 
bones due to new bone formation along with gummata seen in adult skeletal 
remains were considered to be specific to treponemal disease in these pub-
lications, but two other categories were included for scoring the infection, 
with different definitions: “consistent with” and “suggestive of.” Evidence 
for CS was considered as consistent, suggestive, or highly suggestive, the lat-
ter being identified if destruction of the edge of the metaphysis of a tibia 
(Wimberger’s sign), Hutchinson’s incisors, or Moon’s molars were present. 
Harper and colleagues found that nondiagnostic lesions had been used in 
22 percent of publications (eleven papers), that the dating methods were not 
described in 39 percent (twenty papers), and only 6 percent (three papers) 
had offered securely dated pre-Columbian evidence. The authors claimed 
that there “is not a single published case from the Old World than can be 
confidently diagnosed as [both] treponemal and that has a radiocarbon date 
that places it firmly in the pre-Columbian period.”54 However, we would 
argue that similar claims could be made about the published American 
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evidence, particularly regarding accurate diagnosis. Note that such a set of con-
clusions about both European and American skeletal remains, if correct, would 
be conducive to supporting the fifth alternative hypothesis considered earlier.

While a specific selection of the extant English skeletons that have been 
reported as supporting the pre-Columbian treponemal hypothesis were 
directly observed and reevaluated by some of the authors of the paper 
by Harper and colleagues, the vast majority of the English sites have not 
received the same detailed critical attention. Suffice it to say, reevaluation of 
the totality of the skeletal evidence for treponemal disease in both Europe 
and the Americas is badly needed for the debate to move forward. There is a 
particular need for direct observation and careful reevaluation of the human 
remains, rather than relying solely on reading published papers. In addition, 
there is a need for standardized accurate descriptions and diagnoses (includ-
ing differential diagnoses) and AMS radiocarbon dating, as appropriate.55 In 
terms of postmedieval evidence many reports are noted, but this period is 
not the focus of this chapter.56 We now turn to focus on one site in England 
to illustrate how new data can change the way we view the history of  
treponemal disease.

Case Study from Medieval England

The Augustinian priory and hospital of St. Mary Spital was founded in 1197 
by a group of wealthy London merchants with a charter to care for travelers, 
pilgrims, the sick and infirm, pregnant women, and children up to the age of 
seven. In 1235 it was refounded, and it is the cemetery associated with that 
phase of its history that is discussed here. It was the largest hospital in medie-
val England, and for many years in northern Europe. At the present time it is 
the largest late medieval cemetery excavated in Europe (containing the remains 
of more than 10,000 individuals) and the only cemetery in London subject 
to Bayesian carbon 14 dating, which has created four phases of cemetery use: 
period 1 (1120–1200), 2 (1200–1250), 3 (1250–1400) and 4 (1400–1539).57 
It has also enabled the differentiation of attritional and catastrophic (famine) 
burials.58 A total of 5,387 individuals were recorded; twenty-five individuals 
with treponemal changes dating from 1200 to 1539 were recovered from the 
attritional burials (periods 2, 3, and 4). This is a “crude prevalence rate” and 
does not account for the fact that not every skeleton of the 5,387 individu-
als excavated and analyzed had the relevant bones preserved for a diagnosis 
of treponemal disease. The twenty-five skeletons affected by treponemal dis-
ease were the following: 6482, 6910, 6974, 10566, 10765, 10874, 10933, 
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11671, 11935, 12240, 12374, 13232, 13467, 13602, 13635, 13715, 19485, 
20360, 20634, 20912, 21653, 22466, 22251, 23887, 25749 (bold = skele-
tons 1200–1400 CE; roman = skeletons 1400–1539).

The two earliest burials with treponemal disease were identified, first, in an 
indeterminate sex adult skeleton buried in the cemetery between 1200 and 
1250. The skull had been truncated, but the long bones and hand and foot 
bones all had evidence of extensive new bone formation, and gummatous 
lesions were found in the left tibia (lower-leg bone), left humerus (upper-arm 
bone), and right scapula (shoulder-blade) bones. The second individual from 
the first period of the cemetery was a twenty-six- to thirty-five-year-old male, 
who appears to have died during the early stages of the disease, as there is 
evidence for multiple episodes of infection, much of which was active at the 
time of death. His facial bones, mandible, sternum, manubrium, and arm 
and leg bones were affected; although gummatous lesions are not present, the 
changes conform to the treponemal changes described by Donald Ortner.59

Classic treponemal and tertiary-stage gummatous lesions were observed in 
many other individuals from periods 3 and 4 of the cemetery, the latter period 
containing the majority (eighteen), suggesting that they had experienced the 
venereal form of this disease. The most poignant case, from period 4, is of 
a child around eleven years old at the time of death, whose entire skeleton 
is affected by late-onset CS (fig. 3.10). This child had extensive caries sicca 
lesions to the bones of the cranial vault, which had penetrated through the 
bone, and those of the palate and nasal cavity, producing extensive destruc-
tion; this indicates that the areas had developed and fused prior to the dis-
ease’s onset. The arm and leg bones displayed multiple gummatous lesions, 
many of which had penetrated into the center of the bones (medullary cav-
ity).60 This child would have likely required extensive care, as the changes to 
the nose and mouth would have meant he/she lacked the ability to eat and 
drink without assistance, and the open gumma and caries sicca lesions would 
have necessitated dressing. It is also likely that these would have caused neu-
rosyphilitic changes, such as hearing and sight loss and mental impairment.61 
From all the extant cemetery populations from medieval London, only at St. 
Mary Spital have subadults with skeletal changes associated with this disease 
been identified, and only this child, who seems to have needed such intensive 
care, has been found.62 Donald Walker and colleagues propose that this hos-
pital reflects the foundation charter of St. Mary Spital, which was the only 
hospital in London to care for children during this period.63

As the individuals were recovered from all periods of the cemetery, it was 
possible to establish that the levels of treponematosis were similar between 
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1200 to 1400, but there was a statistically significant increase from 1400 to 
1539. More men than women were affected between 1200 to 1400 (five to 
one), but in the final period (1400 to 1539) women apparently had a higher 
rate of the disease. Interestingly, no individuals were over thirty-five years 
old at death, and the age distribution of this medieval sample conforms to 
that observed in clinical studies. The temporal span also afforded Walker and 
colleagues the opportunity to determine whether the appearance and distri-
bution of the disease showed changes over time. The most frequently affected 
bones were the tibia (lower-leg bone) and ulna (one of the forearm bones), 
and there were temporal changes, with the skull bones being more affected 
from 1400 to 1539 (and particularly the frontal and parietal bones, known 
to be commonly affected by VS) (fig. 3.11). The disease affected both left 
and right sides of the skeleton in the majority of cases, but there were differ-
ences between the sexes in the number of bones affected, with males having 
more bones affected.64 The majority of the skeletons with treponemal bone 
changes were buried in the later period of the site (i.e., 1400–1539), and 
they overall had the required combination of changes necessary for a secure 
diagnosis. However, no skeleton with treponemal disease was directly dated 
at this site, and thus it is not possible to say whether a majority—or indeed 
any—within the dating range of 1400–1539 were buried pre-1492.

Mortality, Fertility, and Venereal Syphilis

The question of whether and how much venereal syphilis (VS) contributed 
to early mortality and infertility in the past is not an area that has been con-
sidered in paleopathology, as far as the authors are aware. Estimating fertility, 
or the ability to conceive and produce children (which might be due to male 
or female infertility), is challenging in bioarchaeology, and fertility is heavily 
influenced by reproductive behavior. Work by Gwen Robbins has suggested 
that the gross reproduction rate for a population can be calculated using the 
proportion of infants to subadults in a skeletal population; this approach has 
not been attempted on medieval populations but may hold promise, despite 
issues associated with paleodemography.65

To complicate matters further, today there are many possible factors that 
can lead to infertility in men and women, apart from VS, most of which 
would be impossible to directly assess in skeletal remains, because they are 
restricted to the soft tissues. In women these include ovulation disorders, 
uterine and fallopian tube disorders, sterilization, and alcohol, medicine, 
and drugs, as well as increasing age. Male fertility is also affected by alcohol, 



Figure 3.10. Distribution and lesions in a child with late-onset congenital syphilis. 
© Museum of London Archaeology, SRP98 sk 6974.



Figure 3.11. Extensive syphilitic changes to the frontal, maxillary, and zygomatic 
bones of a seventeen-year-old from St. Mary Spital. © Museum of London 
Archaeology.
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medicine, and drugs, in addition to abnormal semen, absence of sperm, tes-
ticular disorders, sterilization, ejaculation disorders, and hypogonadism. The 
relative fertility of both sexes is also influenced by whether they are smokers, 
their weight, the presence of existing STIs, stress levels, and occupational and 
environmental factors.66

Estimating modern population fertility rates is described by Andrew 
Chamberlain, but key areas that present problems for bioarchaeologists con-
sidering this relationship include estimating accurate ages at death for adult 
skeletons; assessing whether females with and without VS have borne chil-
dren; evaluating the cause of the (rare) presence of fetal remains buried in 
association with female skeletons; reflecting on beliefs about VS in the past 
(including how VS was transmitted) and how that may have affected repro-
ductive behavior; and trying to produce a sensible answer to the question of 
frequency rates of VS compared to the number of skeletons excavated and 
analyzed, when so few skeletons have been diagnosed with the infection, 
such that frequency rates for VS cannot be realistically estimated.67

Nonetheless, this is an interesting question, and there is plenty of clinical 
evidence to show that VS affects fertility. It can seriously complicate preg-
nancy (“gestational syphilis”) and lead to spontaneous abortion, stillbirth, 
intrauterine growth retardation, perinatal death, and premature delivery. For 
example, 5 percent of pregnancies in Ethiopia each year are lost through VS, 
and stillbirth in seropositive women is five times more common than in sero-
negative women; this has also been reported for the Americas.68 Clearly. this 
is an issue with which populations with VS have to contend. How prevalent 
this was in the past is at present unknown.

Overview and the Way Forward

This chapter has provided a general introduction to the study of bioarchaeol-
ogy, including paleopathology, the diagnosis of treponemal disease in archae-
ological human remains and its challenges, and the current debates about the 
origin of treponemal diseases. It has also placed the archaeological data into 
the clinical context of STIs today and considered the current relationship 
between VS and fertility. What it has not done is provide a commentary on 
the relationship between VS and fertility in the past. If it is not possible to 
estimate with any precision the frequency of VS from archaeological human 
remains, or indeed from early written historical sources, we must ask whether 
it is actually possible to assess the impact of this condition on fertility in the 
premodern past. As the paleopathological evidence is beginning to be linked 
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to stable isotope data that might show how VS was transmitted around the 
world via migration, for various reasons, this might be a small step toward 
solving the jigsaw puzzle of the history of VS.69

The Columbian and pre-Columbian hypotheses for treponemal disease 
origin and transmission have been keenly debated for many years, but they 
have to be tested using direct evidence for the treponemal diseases in archae-
ological human remains. While there can be challenges in diagnosing and 
differentiating the three syndromes that affect the skeleton, it is perhaps only 
over the past twenty years that paleopathological analyses have intensified on 
this infection, especially in Europe. Newly diagnosed skeletons with accurate 
radiocarbon dates, and the dating and reevaluation of ones excavated and 
diagnosed years ago across the world, are allowing us to rethink and reflect 
on these theories. The current data from skeletal remains from archaeological 
sites do in fact indicate that treponemal disease was present in both Europe 
and the Americas prior to 1492, but the evidence from the Americas is cur-
rently more abundant.

We should now return to the five original hypotheses outlined earlier and 
consider the skeletal evidence at hand. The following summarizes where the 
debates are with respect to those hypotheses (apart from the discredited uni-
tarian theory):

• 	 Columbian: there is pre-Columbian dated skeletal evidence in the 
Americas.

• 	 Pre-Columbian: there is pre-Columbian dated skeletal evidence in 
Europe, including in Britain and Ireland (e.g., St. Mary Spital). How-
ever, most diagnoses and dating have been contested, although these 
opinions are being debated currently.

In both of these cases some of the evidence is very clear, but other evi-
dence is less convincing, and there are some clear (and less clear) pre-Colum-
bian radiocarbon dates. Indeed, Harper and colleagues claimed that there 
were only three sites in the United Kingdom where the radiocarbon date was 
acceptable as pre-Columbian, and only three sites where the skeletal evidence 
was specific (not consistent or suggestive) for treponemal disease (Blackfriars 
in Gloucester, Hull Magistrates Court, and St. Margaret’s, Norwich). 
However, there are five other sites that were not considered by Harper and 
colleagues, some of which had not been published at the time of their paper 
(see table 3.1). The authors’ opinion regarding the British and Irish evidence 
is that there are a few more sites that have produced undoubted pre-Co-
lumbian treponemal disease evidence (individual skeletons from the sites of 
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London Road, Gloucester; East Smithfield, London; and St. Mary Spittle, 
London—although archaeologically dated—and All Saints, York, along with 
the twenty-five skeletons from St. Mary Spital, London); the Apple Down 
skeleton has also now been dated to 427–634. Virtually all the diagnoses of 
the skeletons listed in table 3.1 can be upheld. While Harper and colleagues 
suggested that nine of the UK sites they considered showed suggestive or 
specific skeletal evidence of treponemal disease, only three sites had clear 
pre-Columbian dates that also supposedly had marine-reservoir-effect cor-
rected dates (Castle Mound, Huntingdon, St. Margaret’s, Norwich, and St. 
Mary Spital). The numbers still do not reach those in the Americas, but they 
do add to extant skeletons of pre-Columbian dates in other parts of Europe.

However, to take a fair and transparent approach to this field of study, 
all the skeletal evidence in both Europe and the Americas needs to be reas-
sessed for diagnosis and dating (beyond Harper and colleagues’ 2011 report). 
Nevertheless, both diagnosis and dating may be impossible if skeletons have 
been reburied, and the latter may be impossible if destructive analysis is not 
allowed (e.g., for Native American skeletons). An evaluation of the totality 
of the (non-British and non-Irish) European and American evidence similar 
to that provided here for the data from Britain and Ireland was beyond the 
scope of this chapter. To sum-up the current theoretical viewpoints,

•	 Evolutionary theory: that pinta may be the earliest manifestation of 
treponemal disease and VS the latest may hold true, but this cannot 
be tested because pinta does not affect the skeleton. At the time of this 
writing, aDNA analysis for treponemal disease appears to be becom-
ing viable, and eventually it is likely to be able to separate out the four 
different syndromes. We may be in a better position to test this theory 
as long as, again, acceptable dating can be achieved,

•	 Evolutionary theory variation: the possibility that non-venereal syph-
ilis was endemic prior to 1492 in the Americas and was then taken 
to Europe to then mutate into VS in urban environments remains a 
viable hypothesis.

In summary the extant skeletal data for treponemal disease and dates for 
sites in Britain and Ireland have been presented and interrogated, revealing 
that there remains much more work to do to resolve the hypotheses pre-
sented in relation to this enigmatic infection. It may be that as biomolecular 
methods develop for detecting and sequencing ancient DNA of the different 
pathogens causing treponemal disease, this may help us better understand 
the impact of this infection. Research has established for the first time three 
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historical Treponema pallidum genomes in skeletons from a convent dated to 
between the seventeenth and nineteenth centuries in Mexico City, two from 
the subspecies pallidum and one from the subspecies pertenue.70 As Ortner 
stated fifteen years ago, “The history of treponematosis continues to be one 
of the most contentious issues in science,” and this remains the case today.71 
Bioarchaeology is contributing much to learning more about treponemal 
disease in the past. No data from any discipline are perfect when attempting 
to reconstruct the origin, evolution, and history of diseases, but bioarchaeol-
ogy has the ability to contribute to understanding health and well-being in 
the past if approached in a rigorous manner.
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Chapter Four

A Long-Standing Evolutionary 
History between Chlamydia 

trachomatis and Humans

Visible Ocular and Invisible Genital Variants

Ian N. Clarke and Hugh R. Taylor

Chlamydiae

The most frequently asked questions about Chlamydia trachomatis, com-
monly known as “chlamydia,” are (1) what is it? and (2) where did it come 
from? The capricious and cryptic nature of genital infections caused by C. 
trachomatis and the difficulties in isolating the pathogen have led to many 
misconceptions about its origins and how infection occurs. The first question 
is now easy to answer. There is no doubt: chlamydiae are not viruses, nor are 
they protozoan parasites; they are bacteria.1 However, they are not free-liv-
ing bacteria and so cannot be cultivated on conventional media such as agar 
plates. Chlamydiae are highly specialized bacteria, which can be grown only 
within living cells; thus they are obligate intracellular pathogens.

Chlamydiae also have a complex developmental cycle.2 The name is 
derived from Chlamydozoa, which means “cloaked organisms,” because they 
develop within an inclusion membrane within the cytoplasm of the cell and 
initially in the infection process are not visible.3 These gram-negative bacteria 
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have a unique development cycle that includes the repeated division of a 
replicating stage, called an RB, or reticulate body. RBs increase in number 
to a point where they can be seen under the microscope as moving specks 
within a defined membrane structure known as an inclusion in the host cell’s 
cytoplasm. With time the inclusion ruptures out of the cell and releases the 
smaller nonreplicating infectious forms called “elementary bodies.”

The genus is also known as Chlamydia; it is a proper noun written in ital-
ics, with no plural. The genus Chlamydia currently contains nine species and 
no doubt, more will be added. The species C. trachomatis, the focus of our 
discussion, is made up of a number of serovars, differentiated by surface anti-
gens that induce specific antibodies. It has four ocular serovars that cause 
blinding endemic trachoma, A, B, Ba, and C and at least eight serovars, D 
to K, which typically cause genital tract infections. There are additionally 
the three L serovars that cause the condition known as lymphogranuloma 
venerum. Closely related species are C. muridarum, which infects mice and 
hamsters, and C. suis, which is endemic in pigs.

In this chapter we review what is known about the origins and molecular 
phylogeny of C. trachomatis and focus on the history of ocular disease. The 
social history of the science of urogenital infection caused by C. trachomatis 
is covered by Michael Worboys in chapter 5. In addition, we discuss the 
interaction between the parasite and the host. We draw attention to the 
long evolutionary history of chlamydiae and the recognition of the range of 
clinical manifestations of infection, answering the question, “where did it 
come from?”

Host Parasite Coevolution

The second question—“where did it come from?”—is the main topic of this 
chapter. This question has been visited before.4 While some of these concepts 
still hold, our ideas on the evolution of bacteria and specifically C. trachoma-
tis have grown rapidly in the past few years. Our understanding of the diver-
sity and evolution of C. trachomatis has been very limited mainly because 
of the difficulties in obtaining relevant historical samples.5 The subsequent 
application of new advanced sequencing techniques has led to an explosion 
of new genome sequences and data.6

The comparison of genes from all living organisms indicates they share 
a common ancestor termed LUCA, the “last universal common ancestor.”7 
Life on earth can be divided into three distinct domains: bacteria, archaea, 
and eukarya.8 The very earliest fossilized microbes found in hydrothermal 
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vents from the earth’s primitive crust date up to 4.28 billion years ago,  
suggesting life on earth first arose (abiogenesis) before this time.9 Since the 
domains archaea and eukarya evolved from the bacteria, the development 
of the relationship between chlamydiae and their host eukaryotic cells must 
have arisen after or at the earliest time of the emergence of the first eukary-
otic cells (eukaryotic cells ultimately evolving to form complex multicelled 
organisms, i.e., animals and plants). Studies of microfossils in Proterozoic 
sedimentary rocks suggest single-celled eukaryotes developed at least 1.8  
billion years ago.10

Much larger than bacteria, eukaryotes are characterized by individual cells 
with internal “organelles.” These structures include cell nuclei, plastids, and 
mitochondria. The mitochondria are now generally held to be the remnants 
of endosymbiotic bacteria that were involved in the primary colonization of 
the eukaryotic cells. Mitochondria are present in nearly all eukaryotic cells. 
However, the mitochondria, unlike chlamydiae, are not infectious and have 
been subverted for use as energy-generating powerhouses for their eukary-
otic host cell. Plastids are found in plants and also developed from differ-
ent bacterial endosymbionts and are now typified by chloroplasts, which are 
needed for photosynthesis. The early, single-celled eukaryotic ancestors from 
which plants and animals evolved no longer exist, so it was a huge surprise in 
1997, when chlamydia-like microorganisms were first found in single-celled, 
free-living environmental acanthamoebae.11

While primitive, single-celled organisms remain abundant within the 
environment, such as amoebae, some examples are considered “living fos-
sils,” which have been on the planet for at least fifty million years.12 So it 
is possible that some ancient chlamydia-like microorganisms could have  
piggybacked through the ages within such dormant forms of single-celled 
eukaryotes, and those chlamydiae and chlamydia-like microorganisms found 
today are representative of both modern and ancient forms.

The chlamydia-like microorganisms can infect free-living acanthamoebae 
(which have been cured of their original infection by treatment with antibi-
otics), so the chlamydia-like organisms are not symbionts.13 They possess a 
similar developmental cycle to human C. trachomatis, and they are limited 
to the acanthamoebal cell cytoplasm, but they do not kill their host amoe-
bae. We now know that these chlamydiae (which have been assigned to a 
new family known as Parachlamydiaceae) are distantly related to C. trachoma-
tis.14 Detailed studies of their genes show that the last common ancestor of 
both was already well adapted to survive within eukaryotic cells some seven 
hundred million years ago, which is also coincident with the time when 
the first multicellular organism might have arisen. Thus, it seems possible 
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that chlamydial evolution was intimately intertwined with their host cells 
from the most primitive unicellular eukaryotes to the formation of multi-
cellular organisms.15 The unexpected presence of genes that appear to have 
a plant origin in C. trachomatis may be accounted for by a hypothesis that 
their distant ancestors were involved in the process of plastid endosymbio-
sis in the development of early plants over a billion years ago.16 The most 
likely explanation for the presence of plant genes in chlamydiae is that these 
observations are artifacts because lateral gene transfer from prokaryotes to  
eukaryotes is unidirectional.17 Thus, the observation of “plant” genes in chla-
mydial genomes is better explained by gene transfer among bacteria in a  
process that occurred before the evolution of plant cells, and the presence 
of these genes is not a result of their direct acquisition by chlamydiae from 
plants. Health education campaigns have been run to inform the public 
about chlamydia and sexual health, and the most notable slogan, “Chlamydia 
is not a flower,” is now, with our new evolutionary knowledge, more con-
founding than the intended verbal irony.

The Classification of Chlamydial Species and  
Early Phylogenetic Studies

Phylogenetics is the study of the evolutionary history among organisms 
either as individuals or groups. Since the 1970s the increasing availability of 
protein and DNA sequences obtained through advances in modern molecu-
lar biology has proved particularly useful in understanding and deducing the 
relationships between organisms over evolutionary time. The ability to relate 
mutation rates in DNA or protein sequences to events in the past has led to 
the development of the concept of a molecular clock.18 In this approach it 
is possible to deduce when life forms diverged. The time scale is calibrated 
against independent measures of time, such as the fossil record or, for shorter 
time spans, archaeological samples.

The advent, availability, and rapid deployment of gene-sequencing tech-
nology has allowed systematic analysis of evolutionary relationships among 
many different species, including bacteria. This began with only gene frag-
ments, then whole genes, and subsequently has progressed to complete 
genomes. These molecular approaches have confirmed the biological obser-
vations that indicated there were many different chlamydiae and chlamyd-
ia-like species, of which C. trachomatis is only one example. The early studies 
of chlamydial evolution—phylogeny and taxonomy that relied on using a 
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single gene or even a gene fragment—have been superseded by the use of 
complete genome sequences.19

For many years since their discovery, chlamydiae were thought to be 
unique microorganisms with no near relatives.20 Once they were recog-
nized as bacteria, there was only one order, Chlamydiales, with one family, 
Chlamydiaceae, and only one genus, Chlamydia, which contained two species, 
C. trachomatis and C. psittaci (a pathogen of psittacine birds). The number of 
recognized chlamydial species in this genus has since increased. In addition, 
there has been a massive expansion in the discovery and knowledge of other 
chlamydia-like organisms; there are now nine family-level lineages including 
the Chlamydiaceae. These all share the property of having a similar develop-
mental cycle, and the bacteria are totally reliant on the eukaryotic host cell 
for replication and survival. These discoveries are consistent with the notion 
that all the chlamydia-like microorganisms share a common ancestor that  
had established the characteristic developmental cycle some seven hundred 
million years ago.21

Some considerable confusion was introduced by the reclassification of the 
two genera within the Chlamydiaceae. Some of this incorrect nomenclature 
still persists in the literature. The confusing study was based on limited data 
related to a small set of critical genes, known as 16S rRNA, that are highly 
conserved and used as a marker in phylogenetic analysis of bacteria.22 This 
study and the subsequent classification based on diversity in the 16S rRNA 
genes divided the Chlamydiaceae family into two genera. Unfortunately, the 
analysis was premature and did not take into account or give sufficient weight 
to biological features; it also muddled the use of species names, causing fur-
ther confusion both in terminology and in the estimation of the evolutionary 
distance between C. trachomatis and C. psittaci.23 The taxonomical record 
and the way chlamydiae are classified has now been corrected. Currently 
there is one genus, Chlamydia, which contains nine recognized species, with 
more awaiting official approval by the international committee that oversees 
the taxonomy of bacterial species.24 Only two of these species infect humans 
as their natural host, C. trachomatis and C. pneumoniae. While C. pneumo-
niae is an important cause of pneumonia in humans, it is also responsible 
for a wide range of infections in animals and reptiles, including snakes, 
iguanas, chameleons, frogs, and turtles. Of the remaining seven species C. 
muridarum infects mice and hamsters, and C. suis infects pigs, as mentioned 
earlier. C. psittaci is predominantly an avian infection. C. pecorum affects 
mammals, including cattle, sheep, goats, pigs, and koalas. C. abortus is com-
mon among ruminants but also occurs in horses, rabbits, guinea pigs, mice, 
pigs, and humans.25 Infection is frequently associated with abortion. C. felis 
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is endemic among cats and causes feline conjunctivitis, rhinitis and respira-
tory infection. C. caviae infects guinea pigs and has been used as a model for 
human infection.

Essentially every vertebrate species seems to have its own chlamydiae, 
and infection is highly prevalent in animals. Not only are over 70 percent of 
domestic cattle and pigs infected, but also nearly 60 percent of feral pigs are 
polymerase chain reaction positive (on PCR, see below, p. 170). Most calves 
are infected within two weeks of birth, and the prevalence and intensity of 
infection increases exponentially with crowding. Among cats 12 percent 
carry C. felis. In many cases animal infection is endemic and asymptomatic, 
although serious epidemics of manifest infection do occur, particularly in 
birds, if they are stressed or crowded together. More typically, the asymptom-
atic infection has a marginal effect, making the animals more susceptible to 
other infections. Chronic latent or persistent infection may have important 
implications in animals raised for food production, decreasing growth rates, 
fertility, and milk production.26

Australian marsupials are unique animals and have been geographically 
isolated from the rest of the world for millennia. These animals also have 
infections caused by C. pneumoniae and C. pecorum as well as new strains still 
to be classified.27 One study found C. psittaci present in 70 percent of koalas, 
with only 9 percent showing symptoms.28 Thus, as more genome-sequence 
data for different chlamydial species has accumulated, it has become clear 
that they are highly complex intracellular pathogens that have been interact-
ing with the hosts of many species.29

Biology, Genomes, and Genomic Interactions

Here our purpose is to consider only C. trachomatis. Consistent with other 
sexually transmitted pathogens, C. trachomatis is highly species-specific, and 
humans are the natural host. It can be forced to infect other host species (e.g., 
rodents and nonhuman primates) and indeed infect cells from other species 
in vitro, but these are unnatural situations, and all are poor substitutes for 
studying disease caused by C. trachomatis in its human host.30 On the basis 
of biological and clinical observations, C. trachomatis infections are divided 
into three clear types: ocular, genital, and LGV that primarily infect the gen-
ital tract but cause a disseminating infection involving the lymph glands.31 
While there are phenotypic differences between the C. trachomatis that cause 
these three types of infection, the accumulating molecular data indicates that 
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variations are minimal and mainly restricted to minor sequence differences 
on variable surface proteins.32

The first genome sequence for C. trachomatis was published in 1998.33 It 
was a revelation since it provided new insights into the evolutionary history 
of this microorganism. In one review it was considered as an autobiogra-
phy, “an ancient text reflecting the entire evolutionary history of chlamydi-
ae.”34 Consistent with other intracellular pathogens, it has a reduced genome 
size. C. trachomatis has a genome of approximately a million base pairs and 
encodes close to a thousand genes (a quarter the size of the genome of the 
free-living bacterium E. coli). Loss of genome-coding capacity through evo-
lution in intracellular pathogens is generally explained by the exploitation of 
eukaryotic host biosynthetic pathways and the disappearance of correspond-
ing pathways in the intracellular bacteria. The genome sequence also dis-
pelled some myths, for example, an established belief that C. trachomatis was 
an energy parasite obtaining its energy solely in the form of ATP (adenosine 
triphosphate) from the eukaryotic host cell. The discovery of all the genes 
necessary for the biosynthesis pathways that make ATP completely defeated 
this notion.35

As sequencing technologies developed and became faster, more accu-
rate, and cheaper, the ability to sequence the complete genetic blueprint of 
microorganisms, or indeed all living organisms, has revolutionized biological 
sciences. The development of next-generation sequencing technologies has 
fueled an explosion of data, such that the comparison of multiple genomes 
rather than individual genes has shed light on the details of genome diversity 
at the highest resolution.36 In addition—and very surprisingly—individual 
C. trachomatis interact with one another when they infect the same cell and 
can exchange DNA by a process known as recombination.37 This is now well 
established as a way by which this highly specialized and evolutionarily iso-
lated species naturally generates diversity.38

Ecological Niches and Origins of C. trachomatis

In humans C. trachomatis occupies two ecological niches, the eye and the 
genital tract, although chlamydiae can infect the rectum and pharynx with 
no apparent symptoms.39 Ocular infections, leading to trachoma if occurring 
in children, may ultimately lead to blindness. By contrast sexually transmit-
ted chlamydial infections are diseases of adults or, at least, sexually active 
individuals. The presence of two clear disease forms leads naturally to the 
simple question, which came first? Was C. trachomatis an eye or mucosal 
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infection that later changed its mode of transmission from nongenital to 
genital, or was it a genital infection that expanded to other mucosal surfaces?

An early study on genomic phylogeny with only six genomes showed that 
the species C. trachomatis is divided into two distinct clades representing 
LGV and the ocular and genital tract isolates; the latter two are collectively 
termed the “trachoma clade.”40 This has been substantiated with a further 
fifty genomes, and these data indicate that this split occurred early in the 
evolutionary history of the species.41 The deep split between these two clades 
suggests there were severe bottlenecks in evolution and that, if there were 
other lineages, they have become extinct. Therefore, we can only speculate 
about how C. trachomatis reached its current specialization and the proper-
ties of their common ancestor.

Genome sequences within the LGV clade show much less diversity, and 
the L2b isolates have extremely low-level variation and a worldwide distri-
bution, indicating they are part of a new epidemic that has slowly emerged 
since the early 2000s.42 However, it has not been possible to construct an 
accurate timeline for the emergence of the C. trachomatis species in general 
because of the absence of archaeological isolates, making it difficult to deter-
mine the mutation rate of the genome. By contrast, a number of classic LGV 
isolates with accurate data on their date of isolation from the 1960s and 
1970s were sequenced in a study published in 2017.43 A Bayesian evolution-
ary analysis of the phylogenetic tree of these isolates suggests a most recent 
common ancestor between 200 and 1430 CE. Given the very limited time 
window (fifty years) and the small number of samples used to generate this 
time line, the confidence limits of the estimate are wide. Nevertheless, these 
data suggest expansion of the LGV lineage is occurring over a time scale of 
hundreds to a few thousands of years.

The trachoma clade is made up of two lineages (T1 and T2). Clade T1 
is composed of prevalent urogenital isolates, whereas T2 contains rarer 
urogenital isolates and ocular strains, which form a cluster, indicating that 
these ocular isolates emerged from a urogenital ancestor. Thus, it seems that 
chlamydiae have expanded from a genital ecological niche to infect the eye 
and cause trachoma. The genomic phylogeny indicates that the sexual trans-
mission of C. trachomatis is, unusually, the ancestral state rather than this 
pathogen having arrived from another external source to infect humans. 
Origination in the genital tract and subsequent tropism for the eye has been 
explained simply by the dependence of C. trachomatis on the amino acid 
tryptophan.44 The final step in the biosynthesis of tryptophan is the conver-
sion of indole to tryptophan. Urogenital isolates can utilize indole, which 
is produced in abundance by the vaginal microbiota.45 This ability has been 
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lost in ocular strains (consistent with their specialization), which, when tryp-
tophan becomes depleted due to the immune response, are forced into a 
persistent state (i.e., “dormant” in common parlance, unable to develop fur-
ther in their cycle but not dying). Thus, urogenital C. trachomatis can grow 
readily both in the genital tract using indole and in the eye, whereas ocular 
strains cannot compete in the genital tract.46

Analysis of 563 complete C. trachomatis genomes has given further insight 
into the history of the species and indicates that there were two phases of C. 
trachomatis evolution: deep variation and contemporary mixing. The time 
frames for these processes are impossible to pinpoint, with current evaluative 
methodology, since, unlike LGV, there is a complete absence of isolates from 
the past. However, it has been speculated that the divergent lineages have 
“expanded over the last few thousand years.”47

The History of Trachoma

Given that serovars A–C have the capacity to cause the blinding human 
disease of trachoma, they have left their mark in recorded history, though 
the precise bacterial cause was not known until the twentieth century. A key 
issue to bear in mind, however, is that, even under conditions where effective 
treatment is lacking, as was the case throughout most of human history, a 
single episode was not enough to cause sufficient damage to result in func-
tional blindness. Mathematical modeling suggests that about 100 episodes 
of infection may be needed to cause marked scarring, and around 150 or 
more to cause trichiasis (in-turned eyelashes that lead to blindness).48 Animal 
and human studies also suggest that repeated episodes of infection may be 
needed to cause fertility-damaging tubal occlusion.49

It seems most likely, therefore, that trachoma was first seen in the early set-
tlements in Mesopotamia, the so-called Fertile Crescent, about ten thousand 
years ago, as people aggregated in settlements and towns.50 The increased 
crowding and poor hygiene in these early settlements permitted the shar-
ing of infected ocular secretions and the frequent episodes of reinfections 
leading to trachoma—the endemic blinding disease that clinically appears to 
be a chronic “infection.” Blinding trachoma differs from the occasional and 
eventually self-limiting episodes of chlamydial-inclusion conjunctivitis that 
still continue to occur around the world, even in the most developed coun-
tries. Trachoma would also have accompanied the spread of early settlements 
around the Mediterranean and along the four great river valleys: the Yangtze 
in China, the Indus and Ganges in South Asia, the Euphrates and Tigris in 
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the Middle East, and the Nile in Egypt. References to trachoma surgery in 
China date back to 27 BCE.51 Bronze Age epilation forceps from around 
2000 BCE were found in Ur in Sumeria.52 Trachoma was apparently com-
mon in ancient Egypt, and its treatment is described in the Ebers Papyrus 
(1553 and 1550 BCE). Many of these ancient remedies were still in use in 
Egypt in the early twentieth century.53 Written descriptions of trachoma and 
its treatment also come from India, dating from no later than 500 CE.54 The 
term trachoma comes from the Greek “rough,” to describe the roughness of 
everted eyelids.55

There are scattered reports of trachoma in western Europe from Roman 
times and throughout the Middle Ages.56 However, trachoma really came 
to the attention of Western medicine during the Napoleonic Wars (1798–
1815), starting with the Battle of the Nile and the Egyptian Campaign 
(1798–1802).57 At times over one-third of French and British troops in Egypt 
were incapacitated by “Egyptian ophthalmia,” with many becoming blind. 
During the Napoleonic Wars massive armies were hurriedly recruited and 
quartered in temporary barracks; they marched across Europe and fought 
with and against soldiers from many countries. The armies had 100,000 or 
more men who slept rough or crowded in barns without any real access to 
clean water or good hygiene. This led to huge problems: 25,000 Prussian 
troops developed trachoma, and 1,100 became bilaterally blind. Similar out-
breaks occurred in the Austrian army, and later the Russian army had 80,000 
Russian soldiers affected.58 At the end of the conflict, the regiments were dis-
banded and the soldiers took the infection home to the civilian populations. 
This was at the start of the Industrial Revolution, when the overcrowded 
slums in Europe were at their worst; hygiene was deplorable, and trachoma 
rapidly became a major public health problem.59

Egyptian ophthalmia forced a reconsideration of the role and importance 
of eye disease as it spread throughout the United Kingdom and other coun-
tries.60 The army formed separate eye hospitals for their soldiers with oph-
thalmia. Then eye hospitals for civilians started to be founded. The Royal 
Infirmary for the Diseases of the Eye and the London Dispensary for Curing 
Diseases of the Eye and Ear were founded in 1805 and later became the 
world-famous Moorfields Eye Hospital.61 The new eye hospitals needed  
specialists to work in them, and this led to ophthalmology being the first rec-
ognized specialty area, often coupled with otolaryngology services. A further 
major epidemic occurred in the Belgian army in 1834, with 4,000 soldiers 
“totally blind” and another 10,000 partially blinded.62 To solve this prob-
lem, all the affected soldiers were discharged, and so trachoma rapidly spread 
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through the civilian population. This disaster in Belgium led to the First 
International Congress of Ophthalmology, in Brussels in 1857.

The ophthalmia or trachoma epidemics occurred during the Industrial 
Revolution. People were flooding into the industrializing cities and living in 
appalling conditions in crowded tenements and workhouses in the develop-
ing urban slums.63 The number of people who became blind from ophthalmia 
also led to the founding of specific homes and institutions for the blind and 
later schools for blind children or those with trachoma.64 Children were 
housed in small groups, washed frequently, and treated with copper sulfate 
or silver nitrate. Not until the 1930s did sulfonamides start to be used to 
treat the last cases.65 The last trachoma school in the United Kingdom finally 
closed in 1944, although the trachoma clinic in the docks area of Glasgow 
ran until the 1960s.66

With the changing socioeconomic conditions and the associated  
migration to the developing urban slums, it seems likely that the genital 
transmission of chlamydia, and probably gonococcus as well, increased, 
as did the ocular transmission. There is no documented evidence for the 
increase of genital chlamydia infection, although rates of ocular trachoma 
clearly increased, but a 2017 study has shown rates of treatment for pox 
(syphilis) eight times higher in Chester City in the 1770s than in the sur-
rounding rural countryside.67 Gonorrhea is frequently asymptomatic in 
women, and chlamydia in both sexes. The two diseases were also basically 
indistinguishable clinically and of course very often would have occurred 
together as dual infections; either or both would have been called “the clap” 
in the early modern period. Similarly, with ocular infection of the newborn, 
ophthalmia neonatorum, there could be no differentiation between that due 
to chlamydia, the gonococcus, or other organisms until the advent of micro-
biological diagnoses from the later nineteenth century onward.

The history of trachoma in the United States is also relevant. By the late 
nineteenth century, trachoma was seen as a major problem for newly arriv-
ing immigrant groups, especially those from eastern Europe.68 Between 1897 
and 1924, over twenty-one million immigrants were examined for trachoma, 
and significant numbers were sent back after having had the letter T marked 
in blue chalk on their clothes.69 Although trachoma had been widespread in 
the United States for nearly a century, a survey conducted by the US Public 
Health and Marine Hospital Service in 1911 defined what became known 
as the “trachoma belt.”70 The widespread occurrence of trachoma led the US 
Congress in 1913 to allocate $25,000.71 Trachoma outreach teams and tra-
choma hospitals were established in many areas of the Midwest. By the early 
1950s trachoma had ceased to be a major problem, and the last program 
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wound up in Missouri.72 However, trachoma continued to be a problem in 
the indigenous populations in the Southwest, and the US Indian Health 
Service ran trachoma-control programs until the 1980s.73 Trachoma disap-
peared from the towns and cities of Australia in the early 1900s, but to this 
day continues to occur and cause blindness in outback Australian Aboriginal 
communities.74

The World Health Organization was founded in 1947, and in 1948 it 
established a trachoma program and quickly moved to using the newly dis-
covered tetracycline.75 Tetracycline ointment was messy and labor-intensive, 
as it had to be applied twice a day for six weeks, but nevertheless it was a 
significant breakthrough. Working with UNICEF, the WHO initiated tra-
choma-control programs in eleven countries, including Morocco, Tunisia, 
Algeria, Taiwan, Burma, India, Oman, Vietnam, Brazil, Libya, and Sudan 
and by 1962 had treated 7.5 million people. Other programs were run in 
Argentina, Uruguay, Poland, Hungary, Yugoslavia, the Soviet Union, Turkey, 
Palestine, Japan, China, Thailand, Egypt, and South Africa.76 Some of these 
programs were highly successful, but others were less so.77 In the 1970s the 
WHO moved from vertical intervention programs to a more horizontal pri-
mary health care approach, and specific disease programs, such as the tra-
choma programs, gradually disappeared.

Consequently, there has been a dramatic reduction in the estimated 
number of people with active trachoma.78 In 1981 500 million people were 
thought to be affected, but by 2003 the global estimate was 84 million.79 
There had also been a marked drop in the amount of blindness attributable 
to trachoma, from an estimate of 6–7 million in 1980 to 1.6 million in 2003 
in fifty-six countries surveyed.80

This progressive decrease in trachoma has been associated with a general 
improvement in environmental living conditions linked to socioeconomic 
development.81 These changes also led to the disappearance of trachoma in 
the past in western Europe and North America.82 They included a broad 
range of improvements in family and community hygiene: piped water, sew-
age systems, garbage collection, and fly reduction or protection. Close con-
tact with animals was also reduced, with cattle in the country and with horses 
in the towns, where they were replaced by bicycles, cars, buses, and trucks.83 
Paved roads and dust reduction also contributed, as did electrification, the 
separation of bedrooms from living and cooking areas, less crowding in bed-
rooms with fewer children sharing beds (from reduced family size and new 
forms of heating), adequate hot water, and indoor bathrooms. Education, 
especially maternal education with an emphasis on hygiene and facial clean-
liness, also contributed. One way or another each of these changes facilitated 
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the reduction in the ease and frequency of the transmission of infected ocular 
secretions from one child to another.84

However, trachoma has remained a major problem in many areas of the 
world, and to address this the WHO resolved in 1998 to reinvigorate efforts 
to eliminate blinding trachoma as a public health problem.85 The WHO  
recommended a four-pronged strategy, the SAFE Strategy: the use of surgery 
to correct the in-turned eyelashes; antibiotic treatment to reduce or elimi-
nate infection; facial cleanliness to reduce transmission; and environmental 
improvement to promote better hygiene.86 The WHO established the Global 
Alliance for the Elimination of Trachoma by the year 2020 (GET2020) to 
bring together key NGOs, researchers, representatives of national govern-
ments, the corporate sector, and WHO experts. Pfizer initiated a major 
donation program to provide azithromycin for trachoma-control programs 
in endemic areas. Since 2013 trachoma has been thought to have been elim-
inated in eleven countries—Morocco, Oman, Ghana, Iran, China, Nepal, 
Mexico, Gambia, Myanmar, Laos, and Cambodia—but it remains endemic 
in forty-five others.87

A major effort has been made in the past two years to map nearly 1,500 
districts in thirty-four countries to finally define the total population at risk. 
This doubles the known endemic districts, which contain some 232 million 
people.88 At the 2015 GET meeting it was reported that nearly 250,000 tri-
chiasis surgeries had been performed in 2014, 130 million doses of azithro-
mycin committed for distribution in 2016, and nearly half of the previously 
endemic districts were no longer endemic. With the development of the 
Neglected Tropical Diseases program, which addresses seventeen tropical dis-
eases, including trachoma, and the global mobilization of resources following 
the London Declaration, there is optimism that trachoma will be well on the 
way to being eliminated as a public health problem by 2020.

Diagnosis of Trachoma

Since ancient times diseases of the eye have been diagnosed by simple clinical 
examinations. It is easy to evert the eyelid, and with hindsight it is possible to 
see that the features, now codified in the various trachoma classifications, were 
all described more than two thousand years ago.89 The system most used now, 
the WHO simplified grading system, was designed for use by field staff.90 It 
was designed so that the signs were well established and clear, so as not to 
be confused with other conditions. They were meant for public health or 
population-based work and not necessarily for making individual diagnoses. 
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They certainly were not designed for use in studies exploring immunopatho-
genesis or the specificity of lab-based tests. The earlier, more detailed clinical 
grading systems are much better suited to such studies.91 In fact, in some set-
tings about half the children with active clinical trachoma may fall below the 
criterion set for trachomatous inflammation–follicular), the WHO-signified 
lowest threshold in its grading system.92 In the early nineteenth century, oph-
thalmia was the term doctors mainly used for the roughening of the inner 
surface of the eye, some types of which were found to be transferred by the 
inoculation of ocular discharge from one eye to another, or from an eye to a 
urethra.93 As mentioned earlier, at this time there had not been a distinction 
made between the acute gonococcal and chlamydial infections of either the 
eye or the genital tract. Clinically, a single ocular infection with chlamyd-
iae causes a self-limited conjunctivitis, now termed inclusion conjunctivitis, 
which is usually less severe than acute gonococcal conjunctivitis. Trachoma 
was differentiated on clinical grounds with the presence of follicles, scarring, 
and so forth. Albert Neisser identified the gonococcus Neisseria gonorrhea in 
1879, but it was many decades before doctors routinely differentiated gono-
coccal infections and non-gonococcal or nonspecific genital tract infections. 
In 1884 Albert Neisser and Robert Koch studied trachoma in Egypt and 
identified the Koch-Weeks bacillus, later renamed Hemophilus egyptius. Then 
Victor Morax identified Neisserria catarrhalis, later called Moraxella catarrha-
lis.94 However, trachoma was thought to be a distinct, viral disease because a 
specific bacteria could not be identified.95

In 1907 Ludwig Halberstaedter and Stanislaus von Prowazek worked with 
Neisser in Indonesia and identified chlamydiae in trachoma for the first time 
by identifying the Giemsa-stained intracytoplasmic inclusions.96 Giemsa 
cytology has a high specificity but a low sensitivity and so could not demon-
strate organisms in every case of clinical trachoma.97 They followed their 
discovery with a series of studies in orangutans and reproduced the conjunc-
tival infections and defined the life cycle of chlamydiae. Later that year these 
findings were confirmed by Charles Nicolle and his colleagues in Tunis as they 
undertook a range of quite sophisticated studies in monkeys and humans.98

The notion that chlamydiae caused these infections was controversial, as 
the characteristic inclusions were also found in cases clinically diagnosed as 
ophthalmia neonatorum and gonococcal ophthalmia, and many questioned 
the specificity of the conclusions. By 1913 the life cycle of chlamydiae was 
known, although there was still much confusion, as the clinical presenta-
tions of the ocular and genital infections caused by chlamydial and gono-
coccal infection commonly occurred together.99 The picture began to change 
in 1909, when doctors were able to differentiate when inclusions were 
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present in patients with ophthalmia neonatorum, inclusion conjunctivitis, 
or urethritis from those in whom the gonococcus could not be isolated.100 
From then until the 1950s there was much uncertainty about the role of 
these organisms, which could be seen inside cells but could not be cultured, 
despite many efforts and blind alleys.101 Chlamydiae were successfully cul-
tured using chick embryos for the first time from patients with trachoma in 
1957 in Beijing.102

The ability to culture chlamydiae from the 1950s onward spurred 
research.103 Cultured chlamydiae also provided antigens that paved the way 
for a range of serologic tests, including the detection of specific antibodies 
against chlamydiae; and enabled the serotyping and the identification of 
specific serovars.104 However, the correlation of antibodies in patients’ tears 
and active trachoma was not strong and was less specific than cytology.105 
Nevertheless, serology was widely used for diagnosing genital tract infec-
tions, as Giemsa cytology in heavily contaminated specimens was difficult 
and very time consuming.106

Serology testing was largely abandoned with the development of 
the monoclonal-based, direct immunofluorescent antibody cytology.107 
Immunofluorescent cytology was much more sensitive than Giemsa staining 
or culture and much easier and quicker than Giemsa cytology. With time 
this, too, was supplanted in many labs by the direct antigen detection using 
enzyme immunoassays, which were in turn replaced by nucleic acid amplifi-
cation tests to identify the unique chlamydial DNA or RNA. PCR (to make 
multiple copies of a segment of DNA) has now become the standard method 
for detecting chlamydiae.108 The PCR tests are highly specific, but they are 
so sensitive that great care has to be taken to ensure that the specimen is 
not contaminated. This usually requires double gloving and a meticulous 
no-touch technique both in specimen collection and in specimen processing. 
This may not be an insurmountable proposition in an STI clinic, but often 
it can be a major logistical problem in field studies. The PCR tests are also 
highly sensitive if infection is present. However, in clinically well-established 
trachoma, the lab tests are frequently negative, even though the clinical dis-
ease is beyond doubt.109 How can this be the case?

Although there is no doubt that chlamydiae are the cause of trachoma, 
it is equally clear that the disease itself is an immune response to the chla-
mydial antigens.110 In fact, the evidence from extensive animal studies shows 
that exposure of previously sensitized animals to a purified chlamydial anti-
gen stimulates the clinical disease. The antigen HSP60 stimulates an allergic 
reaction called delayed-type hypersensitivity reaction (DTH). This reaction 
causes the appearance of lymphoid follicles and intense inflammation in the 
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surrounding tissues both in the eye and the genital tract, and these cause the 
observable disease and interference with normal body function.111 This has 
been likened to the DTH reaction seen with other antigens, for example, 
poison ivy, where the mere touching of the skin of a sensitized person with a 
leaf will stimulate a painful DTH response that will take two to three weeks 
to resolve, even if the skin is washed right away and the antigen is removed. 
In a similar way in trachoma the repeated but occasional exposure to chla-
mydial infection will stimulate and maintain the clinical inflammation and 
disease even though the actual presence of chlamydiae may be detected only 
from time to time.112

Thus, even in the most severe cases of inflammation in active tra-
choma, only three-quarters of children will be PCR positive at any given 
time.113 With less severe disease or inflammation, this may drop to as low 
as one-quarter or so and be much less after antibiotic treatment.114 Given 
this, the diagnosis of trachoma really depends on the presence of clinical dis-
ease and not the result of laboratory testing. With genital tract infection, the 
diagnosis is made only on the basis of laboratory findings, and so it is highly 
likely that a large proportion of genuine clinical disease caused by chlamydial 
infection is actually much higher. The ocular findings, possibly up to four 
times as many clinical cases, may be present as are detected by the presence 
of infection (i.e., these are false-negative results from the laboratory, in terms 
of the disease damage occurring in the patient, but not strictly speaking a 
false negative in terms of the presence or absence of chlamydiae at the time 
the assay or swab was taken).

With trachoma the key to the long-term adverse sequelae, the scarring 
that leads to distortion of the eyelid and the in-turning of the lashes with 
resultant corneal scarring and blindness are due to the prolonged inflam-
mation sustained by repeated episodes of reinfection. If the transmission of 
chlamydiae is interrupted and the episodes of reinfection stop, the active 
inflammation will slowly resolve, leaving whatever structural damage and 
scarring that may have occurred. All the evidence from animal and clinical 
studies would suggest that infection and disease in the genital tract follows 
the same pattern as in the eye.115 The repeated episodes of reinfection—often 
asymptomatic and entirely unknown to the victim and possibly even unde-
tected by laboratory testing as well—cause prolonged surface epithelial-cell 
infection with chlamydiae with replication releasing HSP60, which in turn 
stimulates and maintains an intense inflammatory response that in turn leads 
to scarring, tissue distortion, and tubal occlusion.

Given all this, one would expect that chlamydial infection has been with 
humans since they first evolved. With only occasional or infrequent exposure 
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to infection, little severe tissue damage would be induced. However, with fre-
quent and repeated episodes of infection, the severity of the disease increases. 
While trachoma has been known and recognized for millennia, chlamydial 
genital tract infection—and its population prevalence—has come to be grad-
ually recognized as such only in the course of the twentieth century, through 
a protracted scientific process closely bound up with a series of transforma-
tions in clinical practice and laboratory diagnostic technologies, described in 
full for the first time in chapter 5, in this volume. As the diagnostic tests have 
become more sensitive and much more widely used, chlamydial genital tract 
infection has been diagnosed with increasing frequency. In routine screening 
of sexually active young adults, many of those who are PCR positive are in 
fact asymptomatic, which further complicates the understanding of the dis-
tribution of chlamydial genital tract infection.116

Infertility and C. trachomatis

C. trachomatis is commonly associated with serious complications such as 
pelvic inflammatory disease (which leads to infertility), ectopic pregnancy, 
and tubal infertility.117 Pelvic inflammatory disease (PID) occurs where C. 
trachomatis ascends from the cervix to the upper genital tract to involve the 
endometrium, fallopian tubes, and pelvic cavity. Following PID, the risk of 
tubal infertility has been estimated at around 10 percent in a cohort study of 
1,844 women with laparoscopically verified PID.118

Sexually transmitted infections tend to cause infertility rather than 
death.119 Thus, sexually transmitted pathogens have a better chance of 
transmission and survival if they coexist with their respective host rather 
than cause its demise. Keeping the host alive and sexually active increases 
the chances of transmission, and causing infertility may also be of value to 
the pathogen, as failure to conceive results in increased mating frequency. 
Moreover, infections tend to persist, and sexually transmitted pathogens 
like C. trachomatis can enter a persistent state of infection, as clearly demon-
strated in vitro; by adopting this approach it is thought that they can evade 
and subvert the immune response in vivo.120

Sexually transmitted infections caused by C. trachomatis are character-
ized by few overt symptoms. While the infection is generally and popularly 
reported to be in a large percentage of people, the best current estimates are 
70–80 percent of infected women and 40–50 percent of men are asymp-
tomatic.121 Thus genital inspection would not reveal the infection, and 
the absence of any symptoms will also conceal potential infertility, which 
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otherwise might prevent an individual being selected as a partner. A compre-
hensive meta-analysis designed to indicate the prevalence and incidence of C. 
trachomatis in the United Kingdom along with its sequelae of PID concluded 
that the risk of PID in women with an untreated C. trachomatis infection 
is 17.1 percent.122 PID is a clinical entity, and there is no steadfast or abso-
lute definition; nevertheless, variations in clinical diagnosis were taken into 
account by the study. It was concluded that for every one thousand contem-
porary C. trachomatis infections in women aged sixteen to forty-four, there 
were 171 episodes of PID, 2 ectopic pregnancies, and 5.1 women with TFI 
at age forty four.

Syphilis and gonorrhea have overt symptoms and long-standing diagnos-
tic tests, for example, the Wassermann test for syphilis or culture for gon-
orrhea, which has allowed evaluation of their role in infertility. By contrast, 
the absence of reliable tests before the 1990s introduction of commercial 
nucleic acid amplification tests means there is a paucity of data on the prev-
alence of C. trachomatis in populations before the 1980s. Thus, we can only 
speculate about the role of infertility due to C. trachomatis in these earlier 
times. Furthermore, there are several significant and complex variables to 
consider; average age at first birth declined by two and a half years in the 
United Kingdom from 26.1 years in 1944 to 23.7 years in 1970 and has 
since increased again to 28.8 years in 2017.123 The introduction of the oral 
contraceptive pill in the early 1960s had multiple impacts on social and sex-
ual aspects of women’s lives.124 However, a unique study in Sweden indicated 
that the frequency of salpingitis (infection and inflammation of the fallopian 
tubes) closely reflected the prevalence of N. gonorrhea and C. trachomatis 
and that ectopic pregnancy could illuminate past patterns of infection, since 
these sequelae shadow the profile of the primary infections in earlier years. 
The frequency of salpingitis and ectopic pregnancy may reflect the preva-
lence of a preceding C. trachomatis infection, and, as the high incidence of 
salpingitis cases decreased in the 1970s, this suggested that the incidence of 
C. trachomatis may have declined since the 1970s.125

Emerging Strains of Chlamydiae and New Hypotheses

C. trachomatis is the most commonly reported sexually transmitted infec-
tion in the United Kingdom and Europe. The rate of reported cases con-
tinues to increase relentlessly despite attempts to impose control programs. 
Its role in reproductive complications and infertility is well established. C. 
trachomatis is not a single stable entity; the bacterial species is composed of 
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a complex population of different strains, which can evolve through genetic 
exchange by recombination and mutation. C. trachomatis should not be 
considered a relatively benign infection, even though most cases do not 
display symptoms and resolve infection naturally. Vigilance is needed, as 
evidenced by the current ongoing endemic of the so-called LGV “L2b.”126 
This causes mainly proctitis among men who have sex with men (MSM), 
although cases of anorectal infection in women have also been reported. 
Prior to 2003 LGV was considered a tropical disease, yet the new L2b strain 
presented predominantly as an anorectal syndrome characterized by severe 
proctitis in Western MSM.

In 2006 a new strain of C. trachomatis also emerged in Sweden, the 
“Swedish new variant,” which is not an LGV strain but a seemingly regular 
genotype E urogenital isolate. The Swedish new variant carries a mutation 
within a gene located on its plasmid, which was used for the diagnosis of 
infection with commercial nucleic acid amplification tests. This mutation or, 
more accurately, a deletion within the gene targeted for diagnosis—allowed 
explosive expansion of the strain in the population because the tests in use 
failed to detect the new variant. It is a classic case of selection by failure 
to diagnose and treat. Brilliant detective work by Swedish workers Torvald 
Ripa and Peter Nilsson led to the rapid deployment of new tests, and the 
Swedish new variant was brought under control.127 Searching past collec-
tions of strains indicated that it was not present before 2003, so it must have 
arisen in the couple of years before the new variant was identified.128 It is a 
good example of how a bottleneck (diagnosis by detection of a plasmid gene) 
was escaped and how the population of chlamydiae expanded once selection 
by treatment posttesting was removed. A large-scale longitudinal study has 
not indicated that the Swedish new variant has an enhanced role in PID.129 
Expansion of the genotype E strains (including the Swedish new variant) 
has been speculated to occur owing to increased fitness associated with this 
specific ompA gene (and proximal sequences) preventing recombinations 
becoming fixed in this part of the genome. Interestingly, while nearly all 
humans are becoming resistant to antimicrobial treatments, and treatment 
failure occurs quite frequently, there is no genetic evidence that this is due to 
antibiotic-resistant strains of C. trachomatis.130

A study in Australia from 2016 has shed new light on the relationship 
between trachoma strains and urogenital strains of C. trachomatis.131 The 
prevailing belief was that chlamydial isolates that cause trachoma are a 
separate and ancient lineage, but genetic analyses of eye swabs taken from 
children and their mothers from isolated and remote Aboriginal commu-
nities in northern Australia have found that only one or two gene variants 
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are required to change a urogenital-causing strain into a so-called trachoma 
strain. Since chlamydiae can exchange DNA, this raises the possibility that 
there is continued potential for new strains of C. trachomatis to emerge.

Persistent gastrointestinal infections are prevalent in the animal species; 
thus, it was speculated that human gastrointestinal infections could act as 
a reservoir for urogenital infection, especially in women.132 It has been long 
established that infants exposed to chlamydiae at birth can asymptomatically 
shed rectal chlamydiae for years.133 A hypothesis proposed in 2017 that C. 
trachomatis could be transmitted to the gastrointestinal tract through oral 
sex.134 Hence, receptive oral sex in women may contribute to ectopic preg-
nancy, pelvic inflammatory disease, and tubal factor infertility. This hypoth-
esis is predicated on the assumption that chlamydiae can successfully traverse 
the hostile acidic environment of the adult stomach while retaining infectiv-
ity and then establish a persistent gastrointestinal infection.

The diversity of C. trachomatis genomes has allowed new high-resolution 
methods to be developed that can be used to track and monitor individual 
strains. These technologies will help in surveillance for new emerging strains 
and are being used to investigate the distribution of C. trachomatis in differ-
ent populations (heterosexual and MSM) and to examine behavioral factors 
and social and sexual networks that may give new insights into the role of 
individual strains of C. trachomatis in infertility.

We are now starting to understand the clinical significance of this ancient 
infection. Exciting and rapid advances in molecular biology are casting light 
on its origins. We have seen that trachoma is a disease of ocular promiscuity, 
which starts in young children. They have no capacity to act independently 
or make their own choices to control infection. Improvements in living stan-
dards and hygiene in Western countries, where trachoma was once endemic, 
have led to its disappearance. By contrast, urogenital infections have soared; 
here participants, mainly young adults, have agency over exposure and spread 
of infection. Eliminating trachoma and controlling urogenital chlamydial 
infections are global public health goals.
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Chapter Five

Chlamydia

A Disease without a History

Michael Worboys

Since the late 1990s chlamydia has been the most commonly reported sex-
ually transmitted infection (STI) in Europe and the United States.1 The 
infection is caused by the bacterium Chlamydia trachomatis (C. trachoma-
tis), and its common name follows a pattern established in the late nine-
teenth century, where an infection is named after its causal pathogen.2 In 
England in 2017 there were just over 203,116 new diagnoses, compared to 
7,137 of syphilis and 44,676 of gonorrhea.3 Over 126,000 of the chlamydia 
diagnoses were made by the National Chlamydia Screening Programme, 
which targets fifteen to twenty-four-year-olds because the disease, which is 
asymptomatic in 80 percent of females infected, can lead to infertility due 
to blocked fallopian tubes. The disease has been equally prevalent in men, 
and while there has been an expectation of similar effects on seminal ves-
icles, there is as yet no evidence of a strong correlation between infection 
and male infertility.4 The program began in 2004, after a decade in which 
the reported incidence of chlamydia grew rapidly, and journalists picked up 
on these reports warnings of a “fertility timebomb.”5 Public health concern 
about the disease also derived from its seeming novelty and to uncertainties 
over its pathology. Chlamydia first became recognized as a specific STI in the 
1970s, but it took until 1988 for it to become notifiable. Newly diagnosed 
cases were reported only routinely in STI statistics from 1990, when there 
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were 34,000 new diagnoses. The number began to rise steeply after 1995, 
reaching 100,000 in 2003. The growing incidence seemed to public health 
officials to be both “true” and “questionable.” The increase seemed to be true 
because of the increase in the number of couples seeking fertility treatment, 
plus the pattern of chlamydia’s spread seemed to fit with a view that young 
people were having a greater number of sexual partners.6 Yet it was also con-
sidered questionable because advances in treatments for infertility, notably in 
vitro fertilization, led to increased demand for services; also more and more 
cases of chlamydia were identified by improvements in the sensitivity and 
specificity of testing methods.

Chlamydia as an STI is a disease without a history in two senses: first, it 
became a clinical entity only in the 1970s, and, second, its medical and social 
history has still to be written—an absence this chapter begins to correct.7 
Its seeming novelty in the 1970s prompts the question, Was it an infection 
newly arrived in humans, or had it always been present and was now being 
recognized for the first time?8 This is a question that can only be answered, 
not by a medical historian but by investigations of past populations by epi-
demiologists, pathologists, and, perhaps most likely, by archaeologists using 
genomics. However, medical publications and oral testimony reveal that doc-
tors in the 1970s were confident that chlamydia was not a new disease. They 
believed this new ailment had actually been around for decades and probably 
centuries, being one, probably the most important, of the infections that had 
been hidden in that most unsatisfactory disease entity nongonococcal ure-
thritis (NGU), also called nonspecific urethritis (NSU). NGU was defined 
by what it was not. It required a laboratory diagnosis and had been invented 
by clinicians when, in patients with gonorrhea-like symptoms, the gono-
coccus could not be found in genital discharges. NGU was unaffected by 
antibiotics used to treat gonorrhea, which became further negative diagnos-
tic confirmation. The laboratory was also crucial to the creation of chlamydia 
as a clinical entity, which came from the development of new techniques 
in the 1960s and 1970s, which enabled doctors to differentiate NGU into 
component infections: C. trachomatis, lymphogranuloma venereum (LGV, 
which was later shown to be caused by different strains of C. trachomatis 
from those causing chlamydia), Mycoplasma genitalium, and trichomoniasis 
(caused by the protozoan Trichomonas vaginalis).9

While there is little or no historical scholarship on chlamydia as an STI, 
there are some studies of the bacterium’s other pathological effects, the eye 
infection trachoma, caused by the same bacterium; and psittacosis, a type 
of pneumonia caused by Chlamydia psittaci, which bird fanciers catch from 
infected animals.10 Trachoma is the leading cause of infectious blindness in 
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the world and now the subject of control efforts by several agencies.11 There 
are short histories of NGU, written by STI specialists, which discuss chla-
mydia along with the other diseases into which the entity has now been 
broken down; however, these tend to be presentist and teleological, por-
traying this differentiation as inevitable.12 The great challenge for historians 
writing the history of any disease, but especially one that is newly identified, 
is captured in Charles Rosenberg’s provocative claim that “a disease does not 
exist until we have agreed that it does, by perceiving, naming, and respond-
ing to it.”13 Or, as Peter Sedgwick put it, “There are no illnesses or diseases 
in nature”; rather, illnesses and diseases are the labels and action humans 
construct about the experiences, meanings, and implications of natural 
phenomena.14 Rosenberg qualifies the radical relativist implications of his 
statement by prefacing it with “in some ways” and applies it only to dis-
ease as a “social phenomenon.” His realist stance is clear in his view that 
disease is also a “biological event little modified by the particular context in 
which it occurs.”15 In this chapter I chart how the social and the biological 
were brought together by different historical actors to coproduce both NGU 
and chlamydia. For example, one distinctive feature of the biology of chla-
mydia—that it is largely symptomless in women—shaped social responses 
and clinical interventions, and these altered the epidemiology and perhaps 
the pathology of the infection. Indeed, STIs doctors since the 1990s have 
debated whether early antibiotic treatment has actually worsened the prob-
lem, leading to “arrested” immune responses and persistent vulnerability to 
infection.16

In this chapter I follow the more radical version of Rosenberg’s approach, 
with a narrative that details how chlamydia as a disease entity was constructed 
rather than discovered. I show how it was coproduced in the interactions 
of microbes, patients, doctors, scientists, public health agencies, and other 
actors, in the context of changing laboratory technologies, attitudes toward 
STIs and infertility, and health policies. My focus is on Britain, but the story 
was similar in other industrialized countries and increasingly internationally 
owing to shared research and comparisons of national policies. I begin with 
the construction of another clinical entity, nongonococcal urethritis, in the 
1930s, which, as the name indicates, was closely linked to medical and social 
ideas, practices, and policies for gonorrhea. A key difference was that NGU 
was framed as a condition that affected only men and, unlike gonorrhea, was 
not associated with ill health and sterility in women.17 NGU was unusual 
in being defined by what it was not and, for the time, in having its positive 
diagnosis dependent on laboratory testing.
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I next consider medical and social responses to the growing incidence of 
NGU in men, from 1951, when new cases were first reported, to the early 
1970s. In Britain gonorrhea lost its status as the most prevalent venereal dis-
ease to NGU in 1975, prompting new interest in the latter. The incidence 
of chlamydia in women had been first reported in 1971 and soon became 
linked to infertility, pelvic inflammatory disease (PID), and chronic ill 
health. The manner in which chlamydia, as a component of NGU, changed 
from a one- to two-sex disease echoed how the pathology of gonorrhea was 
remade in the early twentieth century.18 My focus in this chapter is on the 
disease in women, but from the mid-1990s doctors reported that chlamydia 
could lead to infertility in men, albeit at a lower rate, by damaging sperm 
and causing epididymitis (and this has not since been confirmed).19 Finally, I 
discuss the changing profile of chlamydia from the mid-1970s to the 2010s, 
the key feature of which was the public health focus on the infection in 
women, reversing the previous situation. Its incidence in women became a 
major public health concern, and STI specialists and gynecologists began to 
talk about its role in creating an infertility crisis. The arrival of HIV/AIDS 
pushed these concerns aside until the late 1990s, when they were pushed to 
the fore again and once more linked to fertility and PID. Since then a num-
ber of initiatives have been developed to determine the level of incidence in 
young women, the most vulnerable group, and develop preventive and ther-
apeutic policies and programs.

Gonorrhea and Nongonococcal Urethritis, 1900–1945

Until the late nineteenth and early twentieth century, gonorrhea was a disease 
understood to affect mainly men. It was a specific type of urethritis, with a 
characteristic discharge from the penis and inflammation of the genitourinary 
system caused by the bacterium Neisseria gonorrhoeae. The infection typically 
“cleared up” in three or four weeks, though in many cases there were long-
term effects, the most common being inflammation of the joints. Gonorrhea 
was thought to be less common and less serious in women. However, doc-
tors were clear that women could harbor the gonococcus without symptoms, 
from the number of babies whose eyes were infected at birth and developed 
ophthalmia neonatorum, then a major cause of blindness.20 Some estimates 
are that a third of all blindness in the nineteenth-century era was due to 
this infection, a proportion that fell from the 1890s, when it became more 
common but by no means universal to irrigate the eyes of newborn babies 
with dilute silver nitrate.21 The medical and social recognition that gonorrhea 
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could be serious in women came from work of gynecologists and pathol-
ogists from the 1890s and the campaigning of public health doctors and 
women’s groups in the first decades of the twentieth century, with no one 
more active than Christabel Pankhurst. She set out her claims in The Great 
Scourge and How to End It, published in 1913, which is now best known for 
its seeming invitation for suffragists to start a “Sex War,” but it also had a 
lot to say about women’s health.22 The “Great Scourge” was venereal disease, 
but, unusually for the time, Pankhurst gave more space to gonorrhea than 
syphilis and special attention in a chapter on “The Dangers of Marriage.” She 
maintained that male doctors had concentrated on syphilis, the disease that 
affected mostly their sex, neglecting gonorrhea, the most serious venereal dis-
ease in women. Indeed, she stressed that men escaped lightly from gonorrhea 
with a short-lived, local infection, while women suffered long-term compli-
cations, children were threatened by blindness, and the race weakened by a 
falling birthrate, due to chronic ill health that led to women having fewer or 
no children.23 The principal consequence was salpingitis: “an attack of acute 
suppurating pelvic peritonitis with a background of genital symptoms due 
to acute suppuration of one or both Fallopian tubes.”24 In newly married 
women gynecologists termed it “honeymoon appendicitis,” but for those 
with the condition its consequences could be anything but short-term, with 
lifelong chronic ill health common. As Anne Hanley has shown, many doc-
tors linked venereal diseases with infertility, but there was no consensus on 
their importance or what to do.25 The aim of treatments, when tried, was to 
prevent the spread of the infection to the abdominal cavity (what would now 
be termed PID) and restore function to the fallopian tubes where possible, 
which often required surgery.

Contemporary medical opinion was that Pankhurst had exaggerated the 
incidence of gonorrhea, but that “the serious nature of the sequelae . . . is not 
exaggerated, and it is probably true that they are, on the whole, more serious 
in women than in men.”26 In the evidence given to the Royal Commission of 
Venereal Disease, doctors agreed that gonorrhea was responsible for around 
a third of all sterility, affecting both men and women. Similar estimates of 
the impact of gonorrhea could be found in the other industrialized coun-
tries.27 In his book on Gonorrhea in Women, published in 1913, the US 
gynecologist Charles Norris reported “that 30 per cent, to 50 per cent, of all 
childless marriages are directly caused by gonorrhoea.”28 Interestingly, some 
doctors suggested that the by then relative rarity of ophthalmia neonatorum 
in obstetric practice was as much due to (increased) female sterility produced 
by gonorrhea as much as it was to disinfection of babies’ eyes.29 Through the 
1920s and 1930s medical views on infection and sterility divided on gender 
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lines: the condition in men was linked primarily to epididymitis caused by 
gonorrhea, while in women it was associated with infection of the cervix, 
salpingitis, and pelvic inflammation, as well as puerperal sepsis.30 In fact, the 
gonococcus was not the only pathogen associated with sterility: staphylococci, 
streptococci, the tubercle bacillus, and as yet unspecified microorganisms 
such as viruses (first identified in this period) were also all implicated. In 
1937 Maeve Kenny, who worked at Queen Charlotte’s Maternity Hospital, 
Hammersmith, published an article on the aftereffects of puerperal infec-
tion.31 Her study was of a hundred women treated in the isolation block of 
Queen Charlotte’s, and her principal finding was “that sterility is a promi-
nent sequel to puerperal infection,” though she could only speculate on how 
the disease affected women’s reproductive organs and fertility.

Kenny had pioneered, with Leonard Colebrook, the introduction of sul-
fonamide drugs, which were transforming the prognosis of women with 
puerperal sepsis and impacting maternal mortality.32 Sulfonamides also 
transformed the treatment of gonorrhea.33 The sex of the patients in the 
early trials is rarely mentioned, but the implication is that they were prin-
cipally men, as success was judged by the absence of clinical symptoms.34 
The improvement in the treatment of gonorrhea, along with the prognoses 
for patients with syphilis, due to Salvarsan and its derivatives, meant that at 
the end of the 1930s doctors were more and more challenged by patients 
with chronic, nonspecific venereal disease and its effects. In a letter to the 
Lancet in September 1937, A. Malcolm Simpson argued, “It seems obvious 
that the syphilis department of a V.D. clinic should be divorced from the 
gonorrhoeal one; the director of the former having special experience in der-
matology, cardiology, and neurology, and that of the latter in genito-urinary 
surgery and gynaecology.”35

The particular success of sulfonamides in the treatment of gonorrhea 
revealed the number of patients at venereal disease clinics who had “geni-
to-urinary (non-gonococcal) infections.”36 Arthur Harkness, a South African 
who had qualified at Guy’s Hospital in 1914 and then served in the Royal 
Navy Reserve, had labeled this a disease entity in 1933.37 Harkness’s NGU 
diagnosis depended on negative bacteriological results from patients with 
the symptoms of gonorrhea, a group that sulfonamide treatment further dif-
ferentiated.38 Apparently, Harkness found NGU only in men, with women 
mentioned only as sources of male infection; indeed, its sex specificity was 
another marker of NGU’s distinctiveness from gonorrhea.39

The first published exploration of a link between NGU and trachoma was 
in 1939, in a review by Lawrence Harrison, Britain’s leading venereologist; 
and Werner Worms, a German émigré doctor.40 Their focus was on “Waelsch 



chlamydia:  a  disease without a history  •  159

urethritis,” a type of urethritis first identified in 1901, and on the presence 
of so-called inclusion bodies in a number of inflammatory venereal condi-
tions: trachoma, inclusion blennorrhoea, various types of conjunctivitis, 
LGV, and NGU. Trachoma had attracted the attention of ophthalmologists 
in the 1920s, with the International Organization against Trachoma founded 
in 1930.41 The agency was created around two appeals: first, the preven-
tion of blindness in infants and, second, halting its spread from the tropics; 
indeed, trachoma had been made a notifiable disease in Glasgow in 1914 
because of fears of its importation.42 At its meeting in 1935, the organiza-
tion’s president maintained that its work “may deservedly be placed among 
the campaigns against cancer and tuberculosis.”43 There was agreement 
among ophthalmologists that trachoma was infectious and was associated 
with intracellular or inclusion bodies that had been first observed in 1907 by 
Ludwig Halberstaedter and Stanilaus von Prowazek. These became known 
as TRIC agents (from trachoma inclusion conjunctivitis), and their presence 
within cells (intracellular) led many bacteriologists to place them in the new 
category of viruses; but there were other possibilities: phagocytosed gono-
cocci or rickettsia—intracellular bacterial pathogens.44 Around 1930 similar 
inclusion bodies were reported in cases of psittacosis, a disease of birds that 
had spread to humans in sporadic outbreaks in the 1920s and early 1930s.45

In the 1940s textbooks on venereal diseases began to include a chapter 
on “Other Conditions.” Angus McLachlan’s Handbook of Diagnosis and 
Treatment of Venereal Diseases, published in 1944, discussed eight such dis-
eases: balanoposthitis, LGV, NGU, thrush, trichomoniasis, ulcus actum 
vulvae, vaginitis, vulvovaginitis, and warts. He wrote that the most puzzling 
was NGU, which he also termed “simple urethritis” and “post-gonococcal 
urethritis” (PGU).46 Clinicians suggested three causes; typically, each was 
morally loaded: (1) septic and opportunistic bacterial infection, linked to 
sodomy or intercourse during menstruation; (2) chemical irritation due to 
the use of contraceptives; and (3) physical trauma caused by sexual excess.47 
The idea that women were carriers and the primary source of the infection 
was implied in 1942 by Gerald McElligott, a Royal Air Force medical offi-
cer, when he wrote, after a survey of men, that “I have not recently had the 
opportunity of examining many female consorts.” Nonetheless, he suggested 
that infection from women was likely to be facilitated by previous venereal 
infection; unclean and careless methods of douching; the growing use of 
internal menstrual tampons; and previous instrumental interference with the 
cervix, in other words, induced abortion.48
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NGU Established, 1945–1975

Investigations of NGU had flourished during World War II because of the 
attention given to venereal diseases in the armed services and the success of 
sulfonamides and then penicillin in treating gonorrhea.49 In January 1948 
the first report of the newly formed World Health Organization’s Expert 
Committee on Venereal Diseases drew attention to a number of genitouri-
nary infections of “ill-defined origin,” including NGU, and called for more 
studies of them.50 The findings were based mostly on evidence submitted by 
Harkness, which showed that NGU was common worldwide. Two years later 
Harkness published a book titled Non-gonococcal Urethritis, which reviewed 
the literature on all manner of genitourinary conditions and concluded 
that NGU was a specific condition, though one for which he was unable to 
specify a microbial cause or diagnostic test.51 He mentioned C. trachomatis 
as a possible factor, though he was unclear whether it was a primary cause, 
secondary consequence, or coincidental contaminant. Harkness’s work was 
largely behind the inclusion of NGU in British statistics of new cases of 
venereal disease from 1951.52

In 1954 Harkness and Claude Nicol, the author of a standard textbook on 
venereal diseases, spoke on NGU at a joint meeting of the Medical Society 
for the Study of Venereal Diseases and of the Metropolitan Branch, Society 
of Medical Officers of Health.53 The discussion after their talk revealed that 
doctors remained dissatisfied with accounts of NGU’s causation but agreed 
that bacteria were likely the primary or secondary pathogens, given that the 
new mycin-based antibiotics cured nearly 90 percent of cases. However, a 
review in the British Journal of Venereal Diseases the following year identi-
fied four infective candidates as the cause of NGU—bacteria, viruses (which 
would have included TRIC agents), pleuropneumonia-like organisms 
(PPLO), and trichomonads—or that it was non-infective and a primary 
prostate disorder. They concluded that “infection is the probable cause but 
has not been proved for the majority of cases.” The authors also discussed 
diagnosis and treatment, typically constructing NGU by exclusion: “(1) 
Whereas gonorrhoea is promptly cured by penicillin, leaving a negligible 
number of relapses, the position is different with [NGU,] where treatment is 
less specific, and relapses are common. . . . (2) The diagnosis of gonorrhoea 
in the male is straightforward, but that of [NGU] depends on negative prop-
erties and is thus less easily definable.”54 Despite the uncertainties and the 
variety of terms and categories, figures for the reported incidence of NGU 
continued to be published in annual venereal disease statistics.
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When the disease was first reported in 1951, there were 10,764 cases in 
men; unsurprisingly, no numbers for women were given.55 That year there 
were 14,975 new cases of gonorrhea in men and 3,089 in women. The gon-
orrhea figures for women were known to be underestimates for two reasons: 
clinics tended to test only the contacts of infected men, and the infection 
was known to be often symptomless in women. Diagnosis of NGU still 
followed the two negatives: the absence of gonococci and non-responsive-
ness to penicillin. An investigation into the aetiology, published in 1954, 
which considered just men, did mention women as “consorts” but admitted 
defeat in identifying any specific “virus” for NGU. However, immunological 
tests suggested that links with LGV, psittacosis, and cat-scratch fever mer-
ited further attention.56 In about three-quarters of cases, NGU responded 
to treatment with antibiotics such as chloramphenicol, aureomycin, terra-
mycin, and erythromycin.57 The reported incidence of new cases of NGU in 
men rose steadily through the 1950s, such that in 1961 there were 24,472 
new cases, against 29,519 of gonorrhea.58

In a lecture on “Venereal Disease and Public Health” in 1960, McElligott, 
who had risen to be adviser in venereal diseases to the Ministry of Health, 
reflected on the new epidemiological picture of venereal diseases: “Today 
gonorrhoea and, indeed, early syphilis, promptly and properly treated .  .  . 
still have a cure rate of not much less than 100%. Our therapeutic problems 
now for the most part comprise relapsing NGU in men with its occasional 
complications, and trichomoniasis in women patients, the latter condition 
being increasingly sent on to us by our gynaecological colleagues.”59

He worried too about social attitudes to NGU because, “not being a stat-
utory venereal disease,” it had been “neglected by the public and the medical 
profession alike, and is often regarded as a respectable complaint rather than 
a dirty disease with disgraceful implications.”60 The incidence of new cases 
of NGU exceeded those for gonorrhea for the first time in 1965, and this 
spurred greater interest into the condition among venereologists. Ideas on 
causation were fixed firmly on microorganisms.

In the 1964 edition of their textbook on venereal diseases, Ambrose King 
and Claude Nicol noted several possibilities: TRIC agents; mycoplasma, or 
bacteria without cell walls, like those that caused pleuropneumonia (termed 
pleuropneumonia-like organisms or PPLOs); Trichomonas vaginalis; fungi; 
and a Haemophilus influenza organism.61 The idea that NGU was an aller-
gic reaction of some type was also mentioned. However, the predominant 
view was that it was an infection, and the possibility of a link between tra-
choma and NGU was behind work undertaken by Eric Dunlop, with the 
Oculogenital Virus group at the Institute of Ophthalmology at Moorfields 
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Eye Hospital.62 Nonetheless, the nature of the microorganism remained 
uncertain, as was only too clear in an article on NGU in the Lancet in 
1965, in which the authors stated they had been studying “a member of the 
Bedsonia or psittacosis/lymphogranuloma/TRIC group.”63 Bedsonia is now 
often regarded as an obsolete term for the Chlamydia group of microorgan-
isms.64 The review concluded with suggestions of new names for NGUs in 
men and, seemingly for the first time, in women: “TRIC agent urethritis” 
and “TRIC agent cervicitis.”65

It was not until 1971 that the number of new cases of NGU in women 
was reported in the annual reports of the chief medical officer in Britain. 
It had been previously discussed in clinical publications but had not been 
officially recorded because it was “not a clear-cut clinical entity.”66 However, 
cases had been included in “other conditions” requiring treatment within 
the [VD] center, in which now remained LGV, trichomoniasis, candidiasis, 
scabies, pubic lice, genital herpes, genital warts, genital molluscum and other 
treponomal diseases.67 The exclusion of chlamydia from the list of “other 
sexually transmitted diseases” indicated that doctors had decided that it 
belonged with NGU.

The figures for 1971 were 14,418 new NGU cases in women compared to 
62,498 in men, with population rates of 56.54 per 100,000 in women and 
263.55 in men. The report observed,

Research on the causative agent or agents in this group continues to be sup-
ported by the DHSS and MRC. It is encouraging that at least four centres are 
now investigating the role of Chlamydia group A organisms in this condition. 
However, it is still reasonable to suspect that other infective agents are impli-
cated and the possibility that there may be pathogenic strains of mycoplasma 
cannot be discarded; their isolation in the upper genital tract in women with 
pelvic complications has been reported from Sweden. The diagnosis of infec-
tion in female sex contacts remains a difficult problem, but their diagnosis and 
treatment seems indicated when there is evidence of inflammatory changes in 
the genito-urinary tract.68

There was discussion of the “epidemiological” or “blind” treatment of 
“consorts”—that is, giving antibiotics to asymptomatic women contacts 
of male sufferers with the aim of preventing the reinfection of men and, 
secondarily, treating women. This indicated that women were still seen 
as vectors rather than sufferers of NGU. The women’s health movement 
of the 1960s was dependent on established, mostly male, STD specialists 
and initially focused on the “venereal diseases” of syphilis and gonorrhea.69 
However, this changed in the 1970s; for example, the 1973 edition of Our 
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Bodies, Ourselves included information on “other non-categorized sexually 
transmitted diseases,” but it was not until the 1980s that discussion of the 
triad of chlamydia, PID, and infertility was added.70

Chlamydia: In Fashion Again?

In 1974 a review article in the Lancet on chlamydia began with the statement: 
“The Chlamydia genus is in fashion again.”71 The previous occasion alluded 
to was work on trachoma, but the new attention was because of evidence of 
its role in genital infection and PID. The article was prompted by the inves-
tigations that were finding a “considerable proportion [up to 45 percent] of 
‘non-specific’ genital infection is due to Chlamydia.”72 There was similar evi-
dence from the United States, where a study of 113 men with NGU showed 
42 tested positive for C. trachomatis and commented that “the cause of chla-
mydia-negative NGU . . . remains obscure.”73 The reference to “‘non-specific’ 
genital infection” reflected a shift in terminology as NGU was replaced by 
NSGI or the more common NSU, which I use from now on. In Britain 
the key researcher was Eric Dunlop, who is now remembered as “the person 
who first put chlamydial genital infection in the medical and general public 
domain”; this was work published in 1972.74 He was an ophthalmologist, 
and his suggestion that C. trachomatis was a cause of pelvic inflammatory 
disease came from observations of the number of mothers, whose babies had 
chlamydial ophthalmia neonatorum, suffered from salpingitis.75

In the 1975 edition of their textbook, King and Nicol still listed seven 
possible causal agents of NSU but were confident that “Chlamydia-subgroup 
A is, at any rate, one cause of non-specific urethritis.”76 In the same year a 
study based on patients at Guy’s Hospital in London concluded that only 20 
percent were “truly non-specific”; the remainder broke down as follows: chla-
mydia, 40 percent; mycoplasma, 20 percent; trichomoniasis, 15 percent; and 
candidiasis, 5 percent.77 The diversity of diseases making up NSU remained 
a challenge and, according to Robbie Morton, a venereologist based in 
Sheffield, “In spite of much laboratory and other research, nonspecific gen-
ital infection continues to be the venereologist’s most perplexing problem, 
clinically, diagnostically and therapeutically.”78 In 1978, Michael Adler, then 
at the Middlesex Hospital and following a review of the diagnosis and report-
ing of NSU, wrote, “It is extremely unsatisfactory that when the disease is 
discussed, described, diagnosed, and notified no accepted criteria are in exis-
tence” and “The commonest diagnosis made in STD clinics [is] the one with 
the least uniformity.”79 The difficulties in diagnosis were acknowledged in the 
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reports of the chief medical officer, where it was noted that “in the absence of 
specific diagnostic tests outside the research field, therapy remains empirical 
and the possibilities of control are therefore less than in other sexually trans-
mitted diseases.”80

The tests in the “research field” first used cultures grown in hen’s eggs and 
then less cumbersome techniques with McCoy cells.81 Laboratory diagnostic 
tests began by measuring anti-Chlamydial antibodies using serological meth-
ods.82 At this time there were well established and relatively inexpensive tests 
for the main STDs: serology with the Wassermann reaction for syphilis and 
culturing and microscopy for gonorrhea. Chlamydiae, like viruses, live inside 
cells not in the intracellular matrix; hence, their manipulation in the labora-
tory required the same techniques and materials as those for viruses. Relative 
to the new methods, cell culturing was technically demanding, time con-
suming, expensive, and difficult to standardize. It was beyond the capacity of 
most public health and clinical microbiology laboratories. Adler’s survey of 
diagnostic methods being used in the late 1970s revealed that most clinicians 
were using microscopy to examine urethral exudates, which were stained and 
then examined for polynucleated leukocytes—a nonspecific test where the 
presence of this type of white blood cell is taken as an indicator of an infec-
tion.83 Such deficiencies led to calls for the development of better testing 
and the creation of a cell culture service to enable accurate diagnosis of the 
most common STD.84 In Britain the new diagnostic techniques and new 
interest in chlamydia led to studies of women attending STD clinics and an 
association with promiscuity.85 A study in Manchester, published in 1977, 
used the new methods and found Chlamydia organisms in 26 percent of the 
“promiscuous women” attending the Special Clinic and 1 percent among the 
control “non-promiscuous group”; the latter was in fact “two hundred female 
members of hospital staff.” The authors were still cautious about the status 
of chlamydia as a cause of STDs but worried that “in this investigation, 
Chlamydia were isolated from 20% of asymptomatic females, indicating 
the possibility of a considerable potential reservoir of infection.”86 Why was 
this concerning? Principally, concerns were growing about the link between 
STDs and infertility, as seen in an editorial in the British Medical Journal in 
1975, titled “Promiscuity and Infertility,” which focused on tubal inflamma-
tion caused by gonorrhea.87

Two wider changes in STDs in the late 1970s and early 1980s impacted 
the emergence of chlamydia as an important public health problem: HIV/
AIDS and the medicalization of infertility. I will not go into these in any 
detail, as there is a large, now historical, literature on each, though, inter-
estingly, chlamydia is rarely mentioned, if at all.88 First and most important 



chlamydia:  a  disease without a history  •  165

was HIV/AIDS, which radically altered the profile of STDs in medicine and 
wider society, and the “safe sex” message led to a reported decline in new cases 
of chlamydia infection in women.89 One consequence was that STD services 
expanded and were better funded, with greater investment in diagnostic ser-
vices and expertise in viral diseases. Closely related, there was the creation of 
the new specialism of genitourinary medicine.90 GUM clinics replaced the 
still stigmatized venereal diseases or STD departments and tried to normal-
ize STDs by dealing with them alongside other diseases of the reproductive 
and excretory systems. Second, there was the medicalization of infertility and 
the development of in vitro fertilization.91 Among many new approaches, 
doctors sought ways to correct or circumvent blocked fallopian tubes, which 
in turn drew attention to the possibilities of prevention, through the early 
recognition of the factors causing salpingitis and other infections of cervix, 
uterus, and abdomen.

Infection and Infertility

In the late 1970s medical attention on infection and infertility was focused 
on intrauterine contraceptive devices as major causes of ectopic pregnancies, 
salpingitis, and PID.92 Pelvic inflammation in women had been recognized 
since the late nineteenth century, but PID as a clinical entity was constructed 
in the 1960s, first in relation to septic infection and then to STDs. These 
links were central to the controversy over the Dalkon Shield, an intrauterine 
contraceptive device associated with a high incidence of internal injuries and 
infections in its users and perhaps infertility.93 The leading work on the link 
between infection and infertility focused on salpingitis—inflammation and 
obstruction of the fallopian tubes. The leading researchers were in depart-
ments of obstetrics and gynecology, such as Lars Weström at the University 
Hospital in Lund, Sweden, and with the WHO Collaborating Centre for 
Reference and Research on Trachoma and Other Chlamydial Infections. As 
early as 1975, they reported a study of 415 women followed over nine and 
half years: “Tubal occlusion was diagnosed after one infection in 12.8 per 
cent, after two infections in 35.5 per cent, and after three or more infections 
in 75 per cent of the women. Tubal occlusion was more common after non-
gonorrheal than after gonorrhoeal salpingitis.”94 In 1980 Weström reported 
on the long-term effects of PID and recent changes: “The prevalence of 
women in the post-PID state has increased by a factor of about 1.5 since 
1960. Women in the post-PID state have a tenfold increased risk for ectopic 
pregnancy and 25% of the increase in ectopic pregnancy can be accounted 
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for by the increase in post-PID women.” The overall picture was alarming: 
“Infertility after PID ranges between 5.8% and 60% depending on severity 
of infection, number of infections, and age of the woman. The fraction of 
women rendered infertile because of PID has increased by a factor of about 
1.6 since 1960.”95

An indication of the new medical importance being given to PID was a 
meeting in April 1980 of an International Symposium at the Centers for 
Disease Control in Atlanta solely on the condition.96 James Curran of CDC 
explained the problem:

Pelvic inflammatory disease is the most common serious complication of sexu-
ally transmitted infections caused by Neisseria gonorrhoeae and Chlamydia tra-
chomatis. If PID and ectopic pregnancy rates continue unabated, by the year 
2000 there will have been more than one episode of PID and three related 
physician visits for every two women who reached reproductive age in 1970. 
Fifteen per cent will require hospitalization, more than 3% will experience 
an ectopic pregnancy, and more than 10% will involuntarily become sterile 
because of PID.97

Michael Adler, E. H. Belsey, and B. H. O’Connor, from a more limited 
study than Weström, drew less alarmist conclusions. They focused on gon-
orrhea and the overall morbidity rather than infertility. However, they noted 
that the incidence of PID in England and Wales had risen “only” 50 percent 
between 1968 and 1977, and this would have impacted fertility.98 A direct 
linkage between chlamydia, PID, and infertility was first aired by Duncan 
Catterall in an article in the Lancet in February 1981 titled “Biological 
Effects of Sexual Freedom”:

The radical changes in attitudes to sex and in sexual behaviour during the 
past 25 years have resulted in a sustained increase in the incidence of STD. 
Research has led to the recognition of a new generation of STDs many of 
which cause pelvic inflammatory disease and sterility. Inability to become 
pregnant usually, leads to frustration and unhappiness, and treatment is often 
unsuccessful. The new generation of STDs has serious and potentially danger-
ous effects on expectant mothers and their babies. Damage to the developing 
tissues can occur in the uterus, infection may be transmitted at birth, or the 
infant may develop disease during the first few months of life. Their effects 
on prematurity, birth weight, early rupture of the membranes, and failure to 
thrive are only just being investigated, and there may be some surprises. The 
adverse biological effects of sexual freedom on women and their babies are a 
disappointing development in the second half of the 20th century.99
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Catterall expected that chlamydia, rather than gonorrhea, as previously 
thought, was the major cause of PID and ectopic pregnancies.100 He worried 
further that the true level of the chlamydia infection and that of other “new” 
pathogens was unknown, because, “unfortunately, laboratory facilities are 
totally inadequate and thousands of cases are unrecognised.”101 However, he 
was concerned there was a major problem of fertility decline in the making.

In their large volume on Disease and Fertility (1984), Joseph McFalls and 
Marguerite McFalls, had separate chapters for NGU and “genital chlamydia” 
and for the latter detailed experimental and clinical evidence of salpingitis 
due to chlamydia-impairing conception.102 A research study published in 
1984, using the new method of measuring antibodies rather than cell cul-
ture, also found strong indications of C. trachomatis infection in 75 percent 
of women with damaged fallopian tubes, compared with 31 percent of sev-
enty-five infertile women with normal fallopian tubes.103 High-antibody 
levels were found in 15 percent of fertile women. The authors concluded that 
tests for the microorganism “should routinely be part of infertility investiga-
tions.”104 There was support from the new GUM specialists about the scale 
of the problem, evidenced by the increasing number of ectopic pregnancies, 
and for wider testing.105 In the same year a review in the Journal of Obstetrics 
and Gynaecology on “Chlamydia trachomatis infections and their importance 
to the gynaecologist” ended by warning of the “tragic sequelae,” citing pro-
jections from the United States:

By the year 2000, two out of every three women who had reached reproduc-
tive age in 1970 will have had one bout of pelvic inflammatory disease and as 
a result visited their doctors or sexually transmitted disease clinics three times. 
Fifteen per cent of this group will have been hospitalised for treatment of pel-
vic inflammatory disease and of these, one-half will require surgery. Curran 
(1980) estimates that if one episode of pelvic inflammatory disease confers a 
20 per cent chance of infertility then 10 per cent of women in this reproduc-
tive age group will have been sterilised by pelvic inflammatory disease alone.106

Such apocalyptic warnings diminished through the 1980s, and it is not 
clear why. One likely factor is that the interests and work of GUM specialists 
and researchers shifted to HIV/AIDS, where an even greater public health 
crisis was foreseen.107 Also, the improved success rate and availability of in 
vitro fertilization meant that tubal damage or obstruction was no longer an 
untreatable cause of infertility. Nonetheless, investigations of the incidence of 
chlamydia infection continued to be made. A study published in 1991 tested 
swabs from a cervical cancer–screening clinic in Glasgow and found 6–12 
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percent positive, while a study of all women referred in Lothian by general 
practitioners to GUM clinics found the microorganism in 3.5 percent of 
samples tested.108 In both reports the authors claimed that the incidence was 
high; though they acknowledged that the number of these infections that led 
to PID and infertility remained unknown, the implication was that clinical 
experience pointed to a connection.

Chlamydia: The More You Look the More You Find

In principle there are two methods of diagnosing an infection: either to iso-
late and identify the actual pathogen by microscopy or culture methods, or 
to find a proxy indicator of its presence. In the latter case this might be either 
a marker from the microorganism (a toxin, membrane protein, or genetic 
material) termed an antigen or a marker from the immune response of the 
person infected, typically an antibody. The constructed character of such 
methods was explored in Ludwig Fleck’s classic study of syphilis.109 The diffi-
culties in microscopical identification of its bacterial cause—the Trepanoma 
pallida—led doctors to explore methods that tested the blood serum of the 
patient for antigens and antibodies. Fleck showed how the accepted method, 
the Wassermann reaction, was changed from “measuring” antigens to anti-
bodies and, though standardized, produced results that varied between 
laboratories, influenced by materials, skills, and the meanings attached to 
results. For example, it was a matter of judgment whether the degree to 
which a run of tests gave few false positives (a result that indicates that a 
given condition is present when it is not) or false negatives (a result that indi-
cates that a given condition is absent when it is present). Nonetheless, Fleck 
showed that the Wassermann reaction, a laboratory test, became as, if not 
more, important than clinical signs and symptoms in making the diagnosis 
of syphilis a “fact.” The importance of the Wassermann reaction to venere-
ologists meant that they were early adopters, compared to other specialisms, 
in relying on the laboratory. This was nowhere clearer than with the con-
struction of NGU in the 1930s as the absence of the gonococcus, which was 
possible because of the routinization of bacteriological investigations in vene-
real disease clinics, and this has also been the case with chlamydia.

Three ways of diagnosing chlamydia infection were developed: utilizing 
cell culture, identifying antigens in blood and urine samples, and identify-
ing antibodies in blood. The earliest, cell culturing, was the “gold standard” 
because the actual organism was “seen,” though this required making it vis-
ible by staining and fixing, procedures that were demanding, lengthy, and 
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expensive. And, as clinicians had effective antibiotics at hand, their practice 
was to treat first and then, maybe or maybe not, confirm the diagnosis. Cell 
culturing was highly specific, but there were questions about its sensitivity 
and accuracy. Specificity, sensitivity, and reliability are key terms in bacte-
riological testing. Specificity refers to the degree to which a test identifies 
only a particular microorganism and not other members of the genus or 
related bacteria. Sensitivity refers to the probability of actually detecting the 
specific organism, though how this is judged depends on the assumed gold 
standard for 100 percent detection. Accuracy relates to sensitivity, in rela-
tion to the overall percentage of false positives and false negatives but also 
to the precision and replicability of the test, not least its independence from 
the equipment and skill levels of technicians in different laboratories and at 
different times.

Culture methods were improved in the 1970s, first, with the use of 
irradiated McCoy cells allowing culturing to be standardized. Second, iden-
tification was improved when traditional chemical stains were replaced by 
fluorescently labeled antibodies that adhered to the bacillus, allowing rapid 
and specific identification through a microscope with ultraviolet light.110 This 
method, developed first for trachoma and LGV, was nearly 100 percent spe-
cific, though its laboratory sensitivity was estimated at only 70–85 percent 
and overall sensitivity lower, at 40–85 percent, due to sampling errors and 
variable laboratory standards.111 There remained the question of the qual-
ity of the samples tested: might microorganisms have been missed in taking 
swabs, urine, and blood samples or died between clinic and laboratory?

In the 1980s there was a return to vogue of microscopical identification 
without culturing, using a technique known as direct fluorescence assay. 
The test involved attaching specially manufactured antibodies to specific 
sites on the outer membrane of Chlamydia. Specimens taken from the ure-
thra and reproductive organs were allowed to react with antibodies, which 
also carried luminescence-labeled reagents. After washing, the sample was 
examined for any antibodies remaining adhered to microorganisms, with 
clinical pathologists looking for bright spots, typically green, under ultravi-
olet light. When compared with other methods results were more variable, 
influenced by many factors, including the recognition that were three 
strains or serotypes of C. trachomatis. Nonetheless, it was used because it 
was quick and relatively inexpensive.

Advances in molecular biology, many developed by the new biotech-
nology companies and using monoclonal antibodies, revolutionized 
the laboratory diagnosis of all diseases, and chlamydia was no excep-
tion.112 There were new tests for antibodies (complement fixation and a 
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microimmunofluorescence) and new antigen tests (direct fluorescence assay 
and enzyme immunoassay).113 There was intense competition between the 
companies producing the tests, as the demand for diagnostic testing and, 
later, screening for chlamydia grew. Manufacturers made competing claims 
for specificity, sensitivity, and accuracy, as well as price and speed. All were 
compared to the gold standard of cell culture, though there were increas-
ing doubts that this was any better than any of the new tests.114 It was a 
difficult argument to settle, as the different tests were testing for different 
things; nonetheless, the public health authorities in England and Wales had 
sufficient confidence to include new cases of chlamydia in the STI statistics 
from 1990.

In the 1990s new tests became available that used the new DNA tech-
nologies, most notably the polymerase chain reaction technologies, to 
develop nucleic acid amplification tests (NAATs).115 In these tests frag-
ments of Chlamydia DNA extracted from clinical samples were duplicated 
in repeating cycles, to produce samples large enough for colorimetric eval-
uations. The first such test was introduced by Roche in 1993—Amplicor C. 
trachomatis. The following year an evaluation made by doctors in Bordeaux 
found that it had a sensitivity of 95.3 percent and a specificity of 100 per-
cent and concluded that it was superior to culture methods.116 Other tests 
from other companies followed: the ligase chain reaction from Abbott 
Laboratories Illinois and transcription mediated amplification from Gen-
Probe, La Jolla, California. A review of the new tests found that while they 
were based on different molecular strategies, they had equivalent specific-
ity and sensitivity to Roche Amplicor.117 In a review in 1998 interestingly 
titled “Chlamydia trachomatis: The More You Look the More You Find; 
How Much Is There?,” Julius Schachter suggested it was time to abandon 
the old assumptions:

There has been a revolution in diagnostic methodology in recent years with 
the introduction of nucleic acid amplification tests (NAAT). These tests are 
far more sensitive than any of the earlier nonculture tests. For the first time, 
diagnostic laboratories have a technology that is more sensitive than isolation 
in tissue culture (TC). TC, which has long been considered the gold standard 
for diagnosis of C. trachomatis, is recognized as having a specificity approach-
ing 100% but is considered to be less sensitive, with estimates typically being 
on the order of 75% to 85% sensitivity in expert laboratories. The NAAT have 
shown that these estimates of the sensitivity of cell culture are overestimates. 
There is even a wider variability in the performance of culture from laboratory 
to laboratory, than had been previously surmised.
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The new methods had, he argued, completely changed the landscape.

The nonculture methods led to broad-based testing for C. trachomatis and 
changed chlamydia diagnostics from being a cottage industry into being on the 
regular public health laboratory menu. But these tests were even less sensitive 
than culture. The NAAT offered tests that were more sensitive than culture. 
We became aware that the estimates of prevalence of infection determined in 
the past by either TC [tissue culture] or early nonculture tests (antigen detec-
tion methods or the direct nucleic acid probes) were gross underestimates. 
The number of infections detected by nucleic acid amplification tests could 
be higher by up to 80% as compared with the use of the older technology.118

The improvement offered by the new DNA-based techniques were indi-
cated in a study published in 1997, where the older enzyme immunoassay 
methods found a prevalence of 1.6 percent (0.8 to 2.7 percent), with a sen-
sitivity of 60 percent and a specificity of 100 percent, while the ligase chain 
reaction found 2.5 percent (1.5 to 3.9 percent), with 90 percent sensitivity 
and 99.8 percent specificity. Not only did the new technologies offer greater 
specificity, sensitivity, and accuracy; they were cheaper and easier. Hence, it 
became possible to move beyond diagnostic testing to screening for symp-
tomless chlamydia infection in both men and women. Paradoxically, the 
NAAT technologies may have been responsible for the continuing increase 
in reported new cases, as they enabled more tests to be made and with greater 
sensitivity.119

The possibility of large-scale screening became policy in Britain in 1998, 
when the government accepted the recommendation of the chief medical 
officer’s Expert Advisory Group’s report on Chlamydia trachomatis that a 
pilot trial be made.120 Two groups were tested systematically: women and 
men attending GUM clinics and women seeking termination of pregnancy; 
there was also to be opportunistic screening of sexually active women aged 
under twenty-five, especially teenagers. Why make the trial? First, there was 
the rising annual rate of new cases of chlamydia, which reached fifty thou-
sand in 1998–99, over three times that for gonorrhea; and, second, so much 
infection is asymptomatic, and, untreated, its consequences for women were 
severe and lifelong and had implications for society at large. An editorial in 
the British Medical Journal welcomed the report and stressed the importance 
of its recommendations. “The role of chlamydia in infertility is well docu-
mented: the disease may be implicated in as much as 50% of cases. Many 
cases of infertility occur in the absence of clinical pelvic inflammatory dis-
ease, and when this disease process occurs is unknown. A reduction of the 
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incidence of chlamydia infection in the community may therefore produce a 
corresponding fall in the related incidence of infertility.”121

Pilot studies showed high rates—10 percent infected—among young 
women attending general practitioners and other clinics.122 This prompted 
the establishment in September 2002 of the National Chlamydia Screening 
Programme, by which time new chlamydia cases each year was approaching 
a hundred thousand. The program “offered” screening to all women and men 
under twenty-five years of age attending various clinical setting using NAATs. 
The technical term for this type of screening was “opportunistic”—that is, 
it was offered, but it was up to patients whether to accept and to practi-
tioners how strongly, if at all, they encouraged participation. Nonetheless, 
in the first year over 16,000 samples were tested (15,241 women and 1,172 
men). Excluding those seen at GUM clinics and assumed to represent the 
general population of young adults, the program found “chlamydia positiv-
ity among people under 25 years of age screened in non-GUM settings was 
10.1% (1538/15,241) in women and 13.3% (156/1172) in men.”123 Views 
on the program were mixed. Some doctors complained that it was hardly 
a public health measure as long as screening remained opportunistic. The 
participation of general practitioners was optional and not incentivized; few 
men were screened and contacts untraced.124 On the other side there were 
questions about its cost-effectiveness, in part because of new views on the 
natural history of the infection:

Increasing evidence shows that the rate of progression of endocervical chla-
mydia to pelvic inflammatory disease is lower than previously thought. 
Population based studies consistently estimate lower incidence rates of pel-
vic inflammatory disease than clinic-based studies. Infections detected by 
screening asymptomatic people might therefore have a better prognosis than 
symptomatic infections, because of differences in the burden of the organism. 
Descriptions of chlamydial infection and its consequences, and models of the 
impact of screening, however, nearly always cite the higher estimates.125

It was, of course, unsurprising that those who were promoting screening 
used the data that supported their case, but equally interesting was the redef-
inition of the problem to be tackling pelvic inflammatory disease rather than 
infertility. This change may have been due to the impact of gender politics, 
considering women’s health as such, rather than in terms of motherhood, 
and the impact of in vitro fertilization, but it also reflected less confidence 
in the extent to which chlamydia is a direct and major cause of infertility. 
This is borne out by later assessments. A Cochrane Review published in 2013 
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found the following: “In women, chlamydia ascends to the upper genital 
tract in approximately 10% of cases to cause symptomatic pelvic inflam-
matory disease (PID). The resulting tubal damage can then cause ectopic 
pregnancy, tubal infertility and chronic pelvic pain. Although about 45% of 
tubal infertility might be attributable to chlamydia infection, the probability 
of tubal infertility in women who have had chlamydia is estimated to be only 
1% to 4%.”126

The range of these population estimates is very wide, and such uncer-
tainties mean that how, and to what extent, C. trachomatis infection causes 
infertility has remained a subject of intense research. A 2015 study of the 
subject concluded, after discussing the complex interactions of host, immu-
nological, epidemiological, and pathogen factors, that “the actual process 
of host and pathogen factors that result in infertility remain uncertain and 
require further investigation.”127

From Male NGU to Female Chlamydia

Chlamydia as an STI was constructed medically and socially from the 
breakup of NGU as a clinical entity in the 1970s. There was no eureka 
moment. Rather, there was a slow buildup of evidence, from laboratory 
investigations using the new tools of molecular biology, that NGU—which 
had become an embarrassment to STI specialists as a catch-all, negative 
diagnosis—was a number of distinct infections. Given that my approach 
followed Rosenberg’s maxim that “a disease does not exist until we have 
agreed that it does, by perceiving, naming, and responding to it,” it might 
be thought inconsistent that I begin with discussion of the construction of 
NGU in the 1930s. Does this mean my history is presentist and teleological 
in assuming that chlamydia was always present in NGU? In part, yes: all 
history is a dialogue between the present and the past, and we cannot escape 
our knowledge of the deconstruction of NGU in component parts from the 
1970s. But also, no: I discuss the emergence of NGU in its historical context 
as a disease entity in its own right, not as a mistaken, temporary entity whose 
demise was inevitable. NGU was modeled as having symptoms like gonor-
rhea, but also unlike it in not being caused by the gonococcus. However, 
there was another largely unremarked difference. Venereologists found no 
place for female disease in the new infection, which leads to questioning how 
well integrated into their practice was concern about the extent and serious-
ness of gonorrhea in women shown by gynecologists and pathologists, and 
championed by the suffragettes, in the early twentieth century. The maleness 
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of NGU was further enshrined by the work of venereal disease services in 
World War II and medical and social attitudes that saw women as only con-
sorts and contacts.

NGU attracted increased attention in the 1970s from STD specialists and 
researchers because of its increased incidence and continuing dissatisfaction 
with its uncertain causes. The application of cell culture techniques made 
possible the isolation of C. trachomatis from patients with GNU. This new 
modeling of the disease made it similar in aetiology and pathology to gonor-
rhea, which led clinicians to ask about the consequences of the infection in 
women more generally. The link between chlamydia and PID was well estab-
lished by the early 1980s, specifically to salpingitis and ectopic pregnancies. 
This coincided with new medical interventions and social concern about 
infertility, which led to the reconstruction of chlamydia as a female disease, 
as seen in the development of screening programs targeted at women. This 
was not in terms of incidence—it was assumed to be equal in both sexes—
but, because it was symptomatic in men, it was treatable, whereas in women 
symptomless, untreated infection was linked to infertility and PID. The main 
prompt for this reconstruction was the rising incidence of new cases of chla-
mydia in young women and projections of the long-term effects of untreated 
or repeat infection over childbearing years. The association between chla-
mydia, infertility, and PID proved to be powerful in mobilizing public 
health initiatives. However, these programs have come under scrutiny for 
their cost-effectiveness—future benefits in fertility and cost savings remain 
projections and easy targets for cuts. Furthermore, while no one doubts that 
chlamydia is a factor in infection-induced infertility, there continue to be 
ambivalent findings on how, and to what extent, C. trachomatis infection is a 
direct cause of infertility.
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Transmitted Infections, and Low Fertility

Tim Bayliss-Smith

Island Melanesia

The Melanesian islands of the Southwest Pacific (Island Melanesia) expe-
rienced the effects of European contact somewhat later than islands in 
Micronesia and Polynesia. There were sporadic contacts in the early nine-
teenth century, but most places had little sustained impact until whaling 
ships, traders, missionaries, and labor recruiters arrived in larger numbers 
after 1850. In consequence the islands of the Bismarck Archipelago (Papua 
New Guinea), Solomons, and New Hebrides (Vanuatu) experienced growing 
instability in local politics, increasingly violent interisland relations, epidem-
ics, and a decline in population that became increasingly apparent to outside 
observers in the last three decades of the nineteenth century. A few islands 
were altogether depopulated, and most others (not all) saw a fall in numbers, 
but neither the magnitude of decline nor the reasons for decline were doc-
umented, and medical information is almost nonexistent. Apart from the 



188  •  chapter s ix

colony of Fiji, even a basic head count of the populations did not take place 
in these islands until well into the twentieth century.

An exception is Simbo and Vella Lavella, two islands in the western 
Solomons that were visited by William H. R. Rivers and Arthur Hocart in 
1908. The extensive genealogies collected by these pioneer anthropologists 
enabled Rivers to demonstrate the high proportion of married women living 
on these islands who had borne no children. Rivers himself came to favor a 
“psychological” explanation for childlessness, seeing colonialism as a form 
of trauma or shell shock that affected people’s willingness to conceive, carry 
out abortions, or permit children to survive.1 The evidence he provided for 
these assertions was weak, and growing evidence now suggests an alterna-
tive explanation.2 I argue that the introduction and spread of STIs, especially 
gonorrhea, resulted in miscarriages, stillbirths, and sterility, and it was these 
effects that caused the severe decline in fertility rates.3 The resulting fall in 
population probably started before 1850 and accelerated in the 1880s and 
1890s.

I also consider how far we can generalize this model across Island 
Melanesia, which is a region with very great cultural diversity between and 
even within islands. Were Simbo and Vella Lavella especially vulnerable to 
high levels of infection by STIs because they were “Aphrodisian cultures,” 
sensu Marshall Sahlins?4 Did neighboring islands such as Guadalcanal and 
Malaita experience little or no population decline because their strict sexual 
codes prevented the influx of STIs like gonorrhea? Perhaps on these neigh-
boring islands, despite heightened mortality following epidemics of diseases 
such as measles, dysentery, and influenza, the populations maintained high 
fertility so that communities could recover. This chapter reviews the evi-
dence and concludes that diminished fertility because of high rates of STIs is 
indeed a factor hitherto underrated and one that can help to explain the geo-
graphic variation in the pattern of severe depopulation in the Pacific Islands.

Colonization and Germs

Melanesia was one of the last regions of the world to be affected by the global 
integration that accelerated in 1492 with the European colonization of the 
Americas, a process accomplished with the help of “guns, germs and steel.”5 
This process spread to Australia and Polynesia in the late eighteenth cen-
tury, reached Fiji about 1810, and started to affect the islands of western 
Melanesia in the 1840s. The “scramble for the Pacific” by European colonial 
powers reached its climax in the 1890s, and, apart from some small isolated 
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pockets, full integration into processes of global epidemiology was com-
pleted in the 1930s with the Australian and Dutch expansion into the New 
Guinea highlands.

In all regions previously isolated from Eurasia and Africa, namely the 
Americas, Australasia and Oceania, the outcome of contact and colonization 
was decided not only by “guns and steel” but also by “germs”—by disease 
pathogens and their demographic impacts.6 Before 1492 the indigenous peo-
ples of this global periphery had an advantage over Eurasians and Africans in 
suffering from a smaller number of infectious diseases, but sustained contact 
transformed their situation. For example, Alfred Crosby listed the follow-
ing new diseases introduced after 1492 in the Americas: smallpox, measles, 
chicken pox, whooping cough, typhus, typhoid fever, bubonic plague, chol-
era, scarlet fever, malaria, yellow fever, diphtheria, and influenza. Whether or 
not a name should be added or subtracted from this list is relatively unim-
portant, Crosby suggests, in view of the “avalanche of disease that decimated 
all native American peoples, and even obliterated many [societies] . . . struck 
by the micro-invaders and the macro-invaders simultaneously.”7

The scale of depopulation in the Americas and the process itself have been 
much studied by historians. The highland populations in the former Aztec 
and Inca Empires are now estimated to have declined by at least 90 percent 
in the first post-contact century. Mexico’s population, for example, fell from 
about thirty million in 1492 to less than three million in 1600.8 The decline 
in the Amerindian populations of the tropical lowlands and Caribbean 
Islands is not so fully recorded, but often it was more extreme.

In Polynesia an equivalent catastrophic decline has been proposed by 
David Stannard for the population of Hawai’i in the century after 1778.9 
Norma McArthur studied the demographic histories of Tonga, Samoa, Cook 
Islands, and French Polynesia, and she came to more cautious conclusions. 
Her research suggested that of the Polynesian Island groups that she studied 
(which excluded Hawai’i), only Tahiti, Marquesas, and Rarotonga suffered 
really severe post-contact effects. Rarotonga’s population was halved, mainly 
by dysentery, while Tahiti declined from about thirty-five thousand in 1769 
to under eight thousand one hundred years later. The Marquesas Islands were 
probably even more affected, but the pre-contact population estimates may 
not be reliable.10 Peter Pirie blamed the gonorrhea spread by the crews of 
visiting whaling ships for low fertility in eastern Polynesia in the nineteenth 
century. Sexually transmitted infections (STIs) are particularly implicated in 
the catastrophic population decline of Hawai’i.11
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The Depopulation of Island Melanesia

Documenting Population Change

“Island Melanesia” includes the Bismarck Archipelago, Solomon Islands, 
Vanuatu, New Caledonia, and Fiji (see figure 6.1). This region’s engagement 
with “guns, germs and steel” did not really begin until after 1800, and the 
process is therefore well documented by comparison with the history of early 
contact in the Americas. Even so, the information available needs careful 
interpretation. In the absence of proper medical diagnoses or full and accu-
rate population statistics, very often we are forced to rely on the more casual 
observations of contemporary observers.

It is only Fiji’s population decline from about 1850 up until the 1920s 
that is relatively well documented.12 At the time the causes of this decline 
were poorly understood, so it was almost impossible for officials to devise 
appropriate countermeasures. Many policies that were justified in the name 
of “sanitation” seem in fact to have been designed to make Fijians more vis-
ible and easier to administer. For example, both colonial government and 
missionaries urged the creation of larger, nucleated settlements centered on 
the new (and usually crowded) churches and schools. This new settlement 
pattern and lifestyle appeared orderly and more civilized to British eyes, but 
it also facilitated a more rapid transmission of many diseases, as the fortuitous 
quarantine effects of population dispersal were removed. Infant mortality 
rates were high, and the evidence is overwhelming that exotic infections were 
the primary cause rather than neglect by bad mothers, as was claimed by 
some contemporaries.13

In the Melanesian islands west of Fiji, the administrative effort was more 
feeble, and it is mainly traders, missionaries, and other visitors who provide 
the primary evidence. In all cases their testimony strongly reflects their posi-
tionality. For example, a mission teacher, Florence Coombe, visited the Banks 
Islands (Vanuatu) on the Melanesian Mission ship Southern Cross. At Gaua 
the people said that formerly there were many large settlements, whereas she 
found “villages with only 30 to 50 inhabitants apiece, and amongst them 
not half a dozen babies.” She speculated that “magic and poisoned arrows 
have been doing destruction for generations, and sheer ignorance and lazi-
ness account for the scarcity of children.”14 In fact, the regular visits of the 
Southern Cross were themselves a major cause of the rapid transmission of 
infections, which could now spread direct from New Zealand to what had 
once been remote islands in Melanesia.15



Figure 6.1. Island Melanesia, showing the locations of islands mentioned in the text. 
Modified after Bayliss-Smith, “Fertility and the Depopulation,” 16.



192  •  chapter s ix

The resident missionaries are generally more reliable than visitors; for 
example, Walter Ivens, who worked in Solomon Islands from 1895 to 1909 
on the islands of Ulawa and South Malaita. Ivens was a skilled linguist and 
ethnographer, and the supposed effects of “magic” form no part of his analy-
sis. Instead, he blamed the direct and indirect effects of the labor trade known 
as “blackbirding,” which started in the 1860s and continued until 1906. On 
Ulawa Ivens found that only nine small villages remained with a popula-
tion of about nine hundred, but oral histories indicate there had been many 
more people in the recent past. He estimated that dysentery in 1869 killed a 
quarter of the population: “The epidemic was introduced by some ship, pos-
sibly by a vessel seeking labor.” On the most populous island, Malaita, where 
over forty-one thousand people were counted in the first government census 
in 1931, dysentery and influenza had spread from visiting ships and caused 
considerable mortality. The numerous deaths among children were “probably 
owing to hookworm and yaws.”16 Both were diseases already present in the 
islands, but almost certainly their effects were exacerbated by the population 
moving from dispersed hamlets into large coastal settlements.

Shorter-term visitors to the islands frequently blamed indigenous prac-
tices for population decline, for example Lt. Boyd Somerville, who spent 
eight months in the Solomons in 1893–94 surveying Marovo Lagoon, New 
Georgia, for the Royal Navy. Somerville interacted with traders as well as 
local people, but nowhere does he mention the impact of either the labor 
trade or disease:

In the eastern parts [of Marovo] the number of the population has gone down 
with great rapidity. An old trader of twenty years experience [Frank Wickham] 
told me that in his recollection the numbers had terribly decreased. This to a 
large extent is probably due to head-hunting which has . . . almost annihilated 
some villages. . . . No doubt head-hunting has always been their custom; but 
. . . rifles and especially tomahawks, during the last forty or fifty years, have 
largely increased its fatal effects; so that where one man’s head was taken in 
olden times, three or more are taken today.17

How damaging were these various effects? In the Solomon Islands, as else-
where in the Pacific, the earliest visitors usually reported the presence of 
many more people than were actually counted some years later, but there is 
sometimes doubt about the accuracy of these early reports. McArthur was 
particularly skeptical about the reliability of pre-census estimates, for exam-
ple, those used by Tom Harrisson for the New Hebrides (today’s Vanuatu).18 
Harrisson proposed that a total population for the islands of one million had 
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collapsed to six hundred thousand by 1882 and forty-five thousand in 1935 
because of new epidemic diseases. The statistical basis for the “one million” 
appears not to have been published, but its origin was probably an extrapo-
lation from the cases of Erromango and Aneityum in southern Vanuatu. It is 
still unclear how typical were such islands where early missionary censuses do 
enable a truly massive decline in population to be reconstructed.19

The Chronology of Depopulation

For the Solomon Islands Ivens was the first observer to provide a well-in-
formed chronology of depopulation, based on his long-term residence in the 
islands. He divided the depopulation process into three overlapping stages, 
beginning with the onset of labor recruitment (blackbirding) in the 1860s 
through to the 1890s. He estimated that only about half of the men recruited 
ever returned home from Australia, Samoa, New Caledonia, or Fiji, and of 
those who did return, many delayed their marriages or never married at all.20 
He argued, therefore, that not only did the absentees deplete the population, 
but also fewer children were being born than previously.

The second stage was one of escalating warfare between the 1870s and 
1890s. The introduction of rifles by traders and blackbirders led to increas-
ing bloodshed and political unrest. This overlapped with the third stage of 
increasing epidemic infections between the 1880s and 1920s. The establish-
ment of copra plantations, regular trade, and the migration of large numbers 
into new coastal villages saw the onset of a new era of high epidemic mor-
tality, in particular from dysentery and influenza. Ivens observed that in the 
new villages that sprang up on the coast after the return of recruited laborers 
in 1906–8 “everyone suffered either from malaria or from ulcers [yaws?], and 
their cemeteries are literally full of children.”21

After the British Solomon Islands Protectorate was established in 1893, 
the number of introduced diseases increased. Following fieldwork on 
Malaita, Guadalcanal, and Ontong Java as well as in New Guinea, the social 
anthropologist Ian Hogbin noted that the twentieth century saw “periodic 
outbreaks of chicken-pox, whooping cough, measles and influenza,” along 
with dysentery, while “several new diseases, such as gonorrhoea, tuberculosis, 
dysentery, and leprosy have also become endemic.”22 He did not observe any 
precautions being taken against the spread of infection, and he noted the 
lack of proper nursing or suitable foods. On Malaita birth and death rates 
did not seem to vary between Christian and pagan areas, contrary to the pre-
dictions of anthropologist William H. R. Rivers.23
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According to the Rivers model, the Christianized areas, being more 
acculturated, should have had an increased susceptibility to psychological 
malaise, but Hogbin rejected this idea because he had “never seen a native 
die of despair.” Apart from accidents, all those people whose deaths he 
witnessed were suffering from disease. He believed that sexual intercourse 
was, if anything, on the increase, and everywhere he went the people still 
wanted to have children.24 These authors all suggest that in both Melanesia 
and Polynesia it was heightened mortality rates that resulted in population 
decline in the nineteenth century, with lowered fertility playing a minor role.

The Conventional Model of Depopulation

Thus, for most islands in both Melanesia and Polynesia, the conventional 
model echoes the modern consensus about the causes of post-Columbian 
depopulation in the Americas, seeing depopulation as the result of new dis-
eases that increased death rates, while birthrates were rather little affected. In 
Island Melanesia the chronology of the process (summarized in table 6.1) was 
somewhat later than in Polynesia. Within this region there were many local 
variations, and the model probably does not apply to inland New Guinea, 
where it seems that highlanders were protected from the main onslaught of 
epidemic disease by the late arrival of Europeans after the 1920s. Except in 
the New Guinea interior, the initial population decline began in the nine-
teenth century and was driven primarily by epidemic mortality plus the 
effects of new endemic infections, particularly tuberculosis. This model 
suggests that fertility may have fallen in consequence, or it may have been 
unaffected. In either case the rising birthrates of the twentieth century were 
too little and came too late to protect these populations from several decades 
of severe and sometimes catastrophic decline, although extreme cases, like 
Aneityum’s population decline, may not be typical.

Changes in Fertility

In almost all this literature, fertility changes are not regarded as a major fac-
tor. There were reports, often anecdotal, that certain customs detrimental to 
fertility were continuing, such as late marriage and self-induced abortion. 
Upon closer inspection the evidence for such practices often appears unreli-
able.25 There were also reports, seldom supported by clinical diagnosis, that 
new STIs were reducing fertility.26 Usually, however, the main focus was on 
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high epidemic mortality and high endemic levels of infant mortality. It was 
claimed that the child death rate was being exacerbated by lack of breast-
milk supplements, poor hygiene, dirty clothing, and bad mothering. Unless 
reforms could be instituted, it was suggested, Melanesians would fail to adjust 
to the new challenges of modernity. Their populations would not replace the 
numbers lost to the increased mortality rates, and extinction would become 
inevitable. Where low birthrates were noted, they were often attributed to 
polygamous marriages, to the men leaving villages to work on plantations, or 
to the failure of widows or widowers to remarry.27

Low Birthrates in Makira

The interaction between epidemic mortality and the subsequent fertility 
of the surviving population is usually difficult to establish from historical 
sources. Census data are absent, incomplete, or unreliable, and we are left 
with anecdotal evidence. An example is a logbook entry by the captain of a 
Solomon Islands copra boat, John Philp, who appears to have been a percep-
tive and disinterested observer:

Wanomi Bay [Wainomi, Makira]. Thursday June 5th 1913. . . . At noon I went 
across to the Marist Mission. .  .  . Later I joined the fathers at their evening 
meal. .  .  . We were discussing population question. Father B. [Babonneau] 

Table 6.1. The depopulation of Island Melanesia: the conventional model

Period Demographic processes Outcome
Pre ca. 1840 High fertility balanced by high 

mortality
Stability

Ca. 1840–1920 Epidemic mortality much increased; 
rapid decline, with fertility somewhat 
reduced by death of spouses and 
failure to remarry

Rapid decline; 
depopulation of small 
islands and outlying areas

Ca. 1920–60s Control of infectious disease; 
acquired immunity and rising 
birthrates as traditional fertility 
checks are abandoned

Recovery and slow 
increase

Post-1960s Further reduction in incidence and 
effects of infectious disease; control of 
malaria (not applicable to Fiji)

Rapid increase

Source: Modified after Bayliss-Smith, “Fertility and the Depopulation,” in Ulijaszek, Population, 
Reproduction and Fertility, 25.
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gave as his experience that the rate of decrease in San Cristoval [Makira] was 
60 per cent! Mothers are (before marriage) made sterile in many cases, or 
again, children are unwelcome to men who wish to have the services of their 
women wholly at their disposal for work in gardens. .  .  . In all the villages 
infanticide or abortion are commonly practiced. So evidently the population 
must decrease.

As evidence for these assertions Philp records some statistics provided by 
Father Emile Babonneau. Ten mission girls from Wainomi Bay had all been 
married for some years. Of these ten, seven were childless, and the other two 
had borne one child each, of whom only one now survived. Obviously, the 
sample is small and probably unrepresentative, but it seems very possible that 
STIs were responsible for this low birthrate. Philp later observed that in most 
villages on Makira there were “few young children and many couples [are] 
without issue.”28

Identifying the STI that might have caused this low fertility is not 
straightforward. Nonvenereal yaws (Treponema pallidum ssp. pertenue) was 
an endemic disease in Solomon Islands and is very closely related to syphilis 
(Treponema pallidum ssp. pallidum). As a result the rate of syphilis infection 
was probably much reduced by acquired cross-immunity.29 In general, clin
icians who have experience of both diseases found that infection with one 
protected against the other, while the epidemiologists found that in areas 
where yaws was widespread there was little syphilis. Only after successful 
campaigns to eradicate yaws using penicillin and other antibiotics did pop-
ulations see a reduction in their acquired active immunity to T. pallidum 
pallidum.30

In the Solomon Islands it is therefore likely that gonorrhea was not only 
the more prevalent but also the more dangerous STI, but unfortunately 
the medical evidence to support this claim is sparse. Charles Woodford, a 
naturalist collector and later the resident commissioner of the protectorate, 
commented that he never observed STIs on Guadalcanal, where he lived 
among the people for a total of nine months in 1886–87. He suggested 
that “such cases, of course, are more common upon those islands where the 
unbridled and promiscuous licentiousness of the natives render it as a matter 
of surprise that they are not more universal than they actually are.”31

The people of Makira (San Cristobal) Island were undoubtedly among 
those notable for “licentiousness,” and there are indeed several contemporary 
records that suggest that this particular island became heavily infected with 
STIs, especially gonorrhea but probably including syphilis.32 The Royal Navy 
surgeon Henry Guppy blamed the introduction of STIs to Makira on white 
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traders.33 Usually in Island Melanesia these diseases were hardly noticed, and 
they were documented sparsely even by medically qualified doctors such as 
Rivers, but Guppy is an exception. He was described by Woodford as the 
first medical man to have paid an extended visit to the Solomon Islands.34 
For four months in 1882 Guppy visited many coastal villages on Makira 
and the nearby island of Ugi, and he wrote at some length about the vari-
ous diseases that he encountered: “Venereal diseases, both constitutional and 
local, are said by traders to be very frequent in certain islands, as in Ugi, 
which have had most intercourse with the outside world. I rarely, however, 
came upon unequivocal evidence of the constitutional form of these diseases, 
those observations being of the non-constitutional types which, as in other 
tropical regions, are often of a rapidly destructive character.”35 Given Guppy’s 
experience of STIs through his work as a naval surgeon, it is likely that the 
“constitutional form” refers to the symptoms of secondary or tertiary syphilis 
or possibly yaws, whereas “non-constitutional” or “local” probably refers to 
the symptoms of gonorrhea or another STI.

Unfortunately, there are only a few anecdotes we can add to Guppy’s 
evidence. For example, a New Zealand copra trader stationed at Hada Bay 
on Makira recorded in his diary for September 22, 1885, “One native in 
the house today was very bad with the Veneral [sic] disorder and ultimately 
it will finish him.”36 Was this “disorder” gonorrhea or syphilis, or could it 
instead have been tertiary yaws? Very little was understood about the etiol-
ogy of yaws until the early twentieth century, and in the Pacific Islands it was 
not even recognized as a disease in its own right.37

The great missionary ethnographer Robert H. Codrington agreed that it 
was whalers and traders who had first introduced STIs to Makira, but he sug-
gested that after 1870 there were new agents of spread. He believed that male 
and female laborers returning from plantation work in Fiji or Queensland 
had brought back “syphilis, or the venereal disease which was taken for it,” 
whereas previously this disease was unknown at least in those islands visited 
by the Anglican Mission.38 What was this newly introduced venereal dis-
ease, which was taken by the missionaries to be syphilis? It cannot have been 
yaws, a disease well known in the islands but almost absent in Queensland. 
Today the consensus view is that neither gonorrhea nor syphilis were pres-
ent in Melanesia before the nineteenth century.39 Therefore, if we can trust 
Codrington’s diagnosis, the newcomer on Makira must have been syphilis.40

Codrington’s opinion is supported by Henry Welchman, who was based 
on Santa Isabel Island from 1890 until he died there eighteen years later. 
Welchman had practiced medicine in the English midlands for thirty years 
before becoming an Anglican missionary. In 1903 he wrote to Woodford, 
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now the resident commissioner, pointing out that many men were being 
returned by labor vessels in a diseased condition, sometimes with infectious 
diseases. Some had been returned to their homes with “syphilis and gonor-
rhoea which was promptly communicated to their wives and other natives.” 
He himself was giving medical treatment to several such cases.41 It is possible 
that Welchman could not distinguish yaws from syphilis, as some symptoms 
in adults are similar, but if we can trust his account it would appear that the 
two new STIs had arrived with the labor trade.

Was Each Island Unique?

All this anecdotal evidence suggests that the impact of “guns, germs and 
steel” was no less severe in the Solomon Islands than elsewhere in the Pacific, 
but the process was geographically diverse and poorly documented. The weak 
state of colonial governance can be gauged from the fact that no popula-
tion census took place until 1931. Estimates around 1900 for the Solomons 
group as a whole ranged from 100,000 to 150,000 people, all observers 
agreeing that total numbers were in decline and that some small islands had 
become depopulated.42

Charles Woodford spoke in his public writings only of his fear of labor 
shortages in the future.43 However, in 1910 Woodford wrote in a confidential 
report that “nothing in the way of the most paternal legislation or fostering 
care, carried out at any expense whatever, can prevent the eventual extinc-
tion of the Melanesian race from the Pacific.”44 His “paternal legislation” 
involved quarantine regulations, while “fostering care” in the protectorate 
was minimal and barely extended beyond one small hospital in the capital 
Tulagi, itself a small island with few links to the main centers of population. 
In this corner of the British Empire, it appears a belief in inevitable “eventual 
extinction” influenced almost all aspects of colonial administration.

The contemporary literature can be read as suggesting that each place in 
Island Melanesia has its own unique history of European contact, and to a 
large extent this may be true. Undoubtedly some islands had early and intense 
involvement with trading ships, blackbirders, missionaries, and government 
agents, while other islands were more fortunate in avoiding devastating epi-
demics, wars, or cultural malaise. After touring the Solomons in 1921, the 
medical doctor Sylvester Lambert reported as follows to the International 
Health Board of the Rockefeller Foundation: “The natives from the big 
islands . . . near the infesting trade routes were much more heavily diseased. 
Disease diminishes steadily as we moved down toward the less frequented 
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parts. My superficial look . . . verified my theory: epidemics are the fruits of 
island hospitality.” Lambert admitted that the evidence available to test his 
theory was patchy and often ill-informed or biased. There were no reliable 
statistics, and in the Solomon Islands, for example, a scattered population 
that he estimated at a hundred thousand was served by only one govern-
ment medical officer and “some missionary doctors who strove with bravery 
against conditions that should have broken their valiant spirits.”45

In constructing any general model of underlying causes, these problems of 
data and its interpretation loom large. We need to focus on rigorous micro-
studies of particular societies, where demography and epidemiology were 
analyzed in some depth, to get beyond some of the sweeping generalizations 
of earlier scholarship. The island of Simbo provides such an opportunity.

Simbo and Vella Lavella

Vital Statistics for Simbo and Vella Lavella

While most contemporary observers blamed depopulation on the combined 
effects of disease, labor recruiting, and warfare, the social anthropolo-
gist William H. R. Rivers was one of the few to emphasize instead the low 
birthrate.46 Rivers based his opinion on the field data that he collected 
in 1908 with Arthur Maurice Hocart on the islands of Tanna and Santo 
in the New Hebrides (Vanuatu) and on Vella Lavella and Simbo in the  
western Solomons.

Rivers became convinced of the importance of low fertility from his anal-
ysis of genealogies. On Simbo these covered the entire population and were 
collected during four months of careful questioning and cross-checking. For 
the larger island of Vella Lavella, also in the western Solomons, the genealo-
gies represent “random samples taken from various villages of the coast” and 
were regarded by Rivers as “less trustworthy.” His genealogies from Santo and 
Tanna (Vanuatu) are based on brief visits and the analysis of single families, 
but, interestingly, these also show the same patterns.47 Rivers had proposed 
at the outset of his career in social anthropology that genealogies not only 
revealed aspects of social organization but also had the potential to generate 
“vital statistics.”48 In his Solomon Islands expedition of 1908, his intention 
was therefore to collect genealogies that were both accurate and complete.

After World War I Rivers returned to these genealogies to calculate “vital 
statistics.” At that point Rivers needed evidence to support his emerging 
ideas about the links between psychoneurosis, reproductive instincts, and 
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population change. He used the information gained from the genealogies 
from Simbo and Vella Lavella for what became his last publication on the 
depopulation of Melanesia.49 Elsewhere I have discussed his methodology 
and the validity of his interpretations.50

Fertility Rates and Childlessness

The genealogies for the two sample populations in the western Solomons 
provided Rivers with aggregate data for the number of “marriages,” how 
many children were born per marriage, and the mortality rates for children. 
He calculated these statistics for three reconstructed generations, called I, II, 
and III.51 Rivers did not date these generations, but from the stated ages of 
sample individuals we can estimate that marriages in Generation I involved 
women born between about 1830 and 1850, in Generation II about 1850 
to 1870, and in Generation III about 1870 to 1890. Unlike the women in 
Generations I and II, some women in Generation III were still in their repro-
ductive years at the time of the 1908 fieldwork. I have checked the allocation 
of individuals to generations and the numbers of children born by analyzing 
the original genealogies, which are all preserved in the Haddon Papers in 
the Cambridge University Library. I found that Rivers’s figures are accurate, 
apart from a few trivial errors and minor repetitions.

Rivers claimed for Simbo that his genealogies included almost the entire 
living population of around 400 as well as their ancestors, in a population 
that numbered about 2,000 individuals during the past three generations. 
Summary data that he produced appeared to show that the women in 
Generation I gave birth to 267 sons but only 180 daughters, an imbalance 
that could be the result of selective infanticide, the neglect of female infants, 
or simply inaccurate recall—this last being the explanation that Rivers him-
self favored. He thought the imbalance had arisen because many girls who 
died young and without issue were forgotten—at least by male informants—
and so are left out from the genealogies, whereas the dead boys tended to be 
remembered.

The daughters of Generation I parents make up the female part of 
Generation II and consist of 180 women born circa 1850–70. According 
to Rivers’s data, some of them died young (8 persons) or before the age of 
marriage (16 persons), and 8 were recorded as “unmarried.” The remain-
ing 148 females in Generation II became married, the great majority (134 
women, 91 percent) having only one marriage, 13 women (9 percent) mar-
rying twice, and 1 with three marriages. The sex ratio of the children born to 
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these 180 women in Generation II is almost balanced (195 sons, 184 daugh-
ters, total 379), which suggests that the genealogical data for this period are 
much more complete than those for Generation I. By 1908 the Generation 
II women had finished childbearing but were mostly still alive so that they, 
or more likely their husbands, were in a good position to provide Rivers and 
Hocart with complete and accurate information.

Rivers calculated an average of only 1.3 children “per marriage” in 
Generation II (see table 6.2), but an equally revealing statistic is the average 
fertility per woman. The 180 women in Generation II gave birth to 2.2 chil-
dren per woman, which is below the replacement rate in a society where at 
least 13 percent “died young” or before the age of marriage. We have similar 
data for the women of Lesu in New Ireland, studied in 1929–30 by Hortense 
Powdermaker, using the same genealogical method. Lesu, also a declining 
population, had an average fertility of 2.1 children for the generation of 
women born between about 1855 and 1880, and 2.6 for the generation born 
in the period circa 1880 to 1905.52

As well as demonstrating low fertility, Rivers also showed that childlessness 
was remarkably common on Simbo, although his data refer to the propor-
tion of childless marriages, not childless women. From his data it appears 
that in Generation II almost half of all marriages had no children, and the 
proportion on Vella Lavella was almost as high.53 Childlessness could there-
fore explain some of the population decline on Simbo—the fertility rate was 
simply too low for population replacement.

What about mortality rates? The data for Generation I are clearly incom-
plete, but in Generation II, although the data may also underestimate the 
death rate somewhat, we do not find that infant and child mortality rates 
are dramatically high. Women in Generation II were giving birth mainly in 
the 1870s and 1880s, and Rivers reported that 69 out of 379 children born 
had died before the age of marriage, a death rate of 18 percent. The equiv-
alent rate for Generation III, its reproduction still incomplete but with the 
best record of births and deaths, was higher at 26 percent, probably reflect-
ing the impact of recent epidemics (see table 6.2). We can conclude that in 
all three generations deaths could have been compensated by more prolific 
births, but these births were lacking. With this lethal combination of mod-
erate or high mortality and low fertility, the Simbo population was clearly 
heading for extinction. Changing sexual practices, new medical treatments, 
and declining infection rates can all help to account for the island’s subse-
quent demographic recovery later in the twentieth century.54

What is striking about the 1908 data is the high proportion of childless 
marriages in Generation II (approximately 1870s and 1880s), within cohorts 
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where Rivers regarded the data as reasonably complete and accurate. An 
extraordinary 46 percent of Simbo marriages in this period were childless, 
rising to 53 percent in Generation III (see table 6.2). On the neighboring 
island of Vella Lavella, the proportion of childless marriages was low in 
Generation I (12 percent) but rose to 35 percent in Generation II, and the 
childless proportion rose to an extraordinary 72 percent in Generation III. 
Of the rather few children born on Simbo between about 1890 and 1908, 
one in four had died before the age of marriage, and about the same propor-
tion died on Vella Lavella.

Table 6.2. A summary of the vital statistics of Simbo in 1908 and 1953

Generation 
I

Generation 
II

Generation 
III

Mid-Twentieth- 
Century Repeat 

Survey

Period of 
years during 

which women 
were fertile 
(approx.)

1850–70 1870–90 1890–1908 Census in 1953

Total number 
of marriages 207 295 110 118

Childless 
marriages (% 

of total)
40 (19%) 136 (46%) 58 (53%) 9 (8%)

Total number 
of children 

born
> 447 379 72 532

Children who 
died before 
the age of 

marriage (% 
of total)

> 94 (21%) 69 (18%) 19 (26%) > 22 (4%)

Sources: The data for Generations I, II, and III are reconstructed from genealogies collected jointly 
by Rivers and Hocart (Rivers, “Psychological Factor,” in Essays on the Depopulation of Melanesia, 
98); the 1908 data are compared to a 1953 survey by the British Solomon Islands Protectorate 
Medical Department. Statistics shown with “>” are likely to be significant underestimates. The 
1908 data are from Bayliss-Smith, “Colonialism as Shell Shock,” in Hviding and Berg, Ethnographic 
Experiment, 190, correcting Rivers, “Psychological Factor,” in Depopulation of Melanesia, 998; the 
1953 data are from Allen, Report, 18–19.
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Explaining Depopulation

Despite these data, by 1922 Rivers had convinced himself that there was no 
clear evidence of any severe impact from introduced diseases in the western 
Solomons: “There is no record of any very severe epidemics. Tubercle and 
dysentery, the two most deadly diseases in Melanesia, do not appear to be, or 
to have been, especially active; and though both the chief forms of venereal 
disease exist on the island, they do not seem to have done any great amount 
of mischief.”55 Furthermore, he believed that several of the other factors com-
monly cited in Melanesia, including changes in clothing, house type, alcohol 
use, and firearms, were also absent on Simbo or were negligible in their effects. 
Because he downplayed the role of epidemics and was perhaps ignorant of the 
effects on fertility of STIs, he tried to explain the low birthrates shown by his 
genealogies by invoking “the psychological factor.” The suggested effects of 
this factor were a reluctance of women to conceive, their eagerness to secure 
abortions, and their neglect of babies. By the 1870s (Generation II) these 
practices were seen as having a severe effect on population replacement, as 
shown by reduced family size and high infant mortality rates.

I have argued elsewhere that Rivers’s explanations for the causes of low 
fertility are simply not credible.56 By the 1920s Rivers was deeply involved in 
exploring the impact of the unconscious mind on the psyche and especially 
on “protopathic” instincts, following his years of clinical practice with shell-
shocked soldiers in World War I.57 Seeing colonialism in the Solomons as a 
kind of shell shock, he invoked “psycho-neurosis” as a process with severe 
impacts on the parental instincts. He followed more popular writers such 
as Robert Louis Stevenson in regarding the cultural impacts of colonialism 
in the Pacific as leading to fatalism, despair, and the loss of the will to live. 
Invoking “suggestion” as the way in which such feelings could affect whole 
societies, he saw population decline as the inevitable consequence.

In addition, Rivers ignored the historical evidence of over a hundred years 
of European contact with the islands of the western Solomons. Especially 
after 1870 foreign ships began to visit Simbo more frequently, and black-
bird labor was recruited for Queensland.58 The growing stream of foreigners 
and returning plantation laborers interacted with a population no longer liv-
ing inland in scattered hamlets but now clustered in a few coastal villages 
and thus vulnerable to more effective disease transmission. White men were 
visiting more regularly, and traders became resident on Simbo after 1896.59 
More trade meant more contact, which in turn increased risks of infec-
tion, but medical treatment was almost nonexistent. In 1890 the captain 
of HMS Cordelia left Simbo for Australia and reported, “Am sending two 
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boys [men] suffering from syphilis secondary to same place [Cooktown in 
Queensland].”60 This was token treatment indeed.

As well as European visitors, laborers returning from plantation work 
in Fiji or Queensland could also introduce disease. In nearby Roviana the 
Methodist leader George Brown noticed in 1899, “a great apparent decrease 
in the population from that which I had seen twenty years before,” an 
impression that traders like Wickham confirmed.61 In 1906 the district com-
missioner reported that “there has been a tremendous amount of sickness 
among the natives, both in Simbo and Rubiana [Roviana]. They have been 
dying every day and are still doing so. It is carrying off all the old men and 
women.”62 There are also missionary reports that confirm the severity of epi-
demics at this time.63

Once introduced, diseases were likely to spread. Edvard Hviding has 
emphasized the strong links between all islands in this region, seeing the 
New Georgia group (including Simbo) as a region having “a long history of 
inter-island exchanges including people, objects, practices and beliefs.”64 We 
can surely add “diseases” to this list of interisland exchanges, including the 
STIs so often implicated in fertility declines.

Reasons for Simbo’s Fertility Decline

How far can we trust the explanation given by Rivers regarding the “psy-
chological” causes of low fertility? His ethnography seems to have been 
dominated by particular questions that he could ask of those men who 
could speak pidgin English. During their fieldwork in Melanesia, neither 
Rivers nor Hocart had any significant interaction with female informants. 
Rivers himself focused on Simbo kinship, which was the main reason for his 
genealogical work, as well as religious belief and sexual behavior.65 Hocart 
collected data on ritual, magic, ethnomedicine, and warfare.66 Although he 
was a qualified doctor, Rivers seems not to have undertaken medical diagno-
ses on Simbo in any systematic way, beyond treating a principal informant 
for pneumonia and himself and Hocart for malaria.

Instead of applying their Western medical knowledge, Rivers and Hocart 
concentrated their efforts on documenting indigenous beliefs and practices, 
recording “about a hundred examples of .  .  . conjoined processes of taboo 
and medicine.” They recorded in detail sixty cases, which included magical 
spells and ritual practices connected to conditions like insanity and epilepsy 
as well as remedies for introduced infections like pneumonia and dysentery. 
Epidemics were attributed to a spiritual power called Ave, whose coming was 
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signaled by broken rainbows, shooting stars, red clouds, raindrops falling 
during sunshine, and also by the presence of fever, headache, and cough.67 
The impression conveyed by these accounts is of a community in which 
much effort was invested in protection from many sources of morbidity and 
mortality.

The impact of STIs was not emphasized by Rivers, but he reported their 
presence on Simbo (“both the chief forms”), and their symptoms were 
recorded in clinical detail by Hocart.68 These graphic descriptions are enough 
to demonstrate a close knowledge by Simbo men of the effects of both gon-
orrhea and syphilis.69 Gonorrhea was probably the more prevalent disease, 
as in New Ireland.70 Rivers’s own account from Simbo of sexual beliefs and 
practices before and after marriage indicate that any sexually transmitted 
infection would have quickly spread through the unmarried population.71 
He considered it “exceptional and almost certainly unknown in the past” 
that a woman remained a virgin before marriage, and having multiple sexual 
partners was an accepted and integral part of a young woman’s puberty rit-
uals. According to Hocart, if a slave captured in warfare was a woman, then 
“the owner may hire her out as a prostitute, which is no more than he does 
with his own daughters.”72

It seems unlikely that white men in the nineteenth century were excluded 
in any way from sexual relations with Simbo women. After his 1908 field-
work Hocart recalled that “one man sent word to a trader that his [female] 
slave was at his disposal,” and many other unmarried women would also have 
been available for sexual intercourse.73 As a result, widespread gonorrhea and, 
perhaps, syphilis infection were the likely outcomes. Whereas Rivers blamed 
women for securing their childlessness through induced abortion or contra-
ception, it is more likely that STIs were achieving the same result.

We can conclude that in the western Solomons the effects of STIs on 
sterility and spontaneous abortions (miscarriages) were combined with the 
effects of epidemic disease on adult mortality. Such deaths resulted in many 
marriages being terminated by the loss of one spouse. As a result, fewer chil-
dren were born, and inevitably there was some neglect of orphans. Finally, 
the high infant mortality rate among the small numbers of children born 
further reduced the population’s capacity for replacement. The result was 
a decline that probably started before 1850 and accelerated in the last two 
decades of the nineteenth century.
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Aphrodisian Cultures

Peter Pirie was the first scholar to postulate that the “degree of licen-
tiousness .  .  . is a major geographical variable in the distribution of 
gonorrhea-related sub-fertility in the Pacific.” He tested this idea with 
evidence from all corners of Polynesia, Micronesia, and Melanesia, con-
cluding that lowered fertility should be added as a cause of population 
decline with STIs contributing to this process in many places.74 Pirie’s 
“licentiousness” was later termed “large-scale ritual promiscuity” when 
described for two societies in lowland New Guinea.75 In Island Melanesia, 
ever since Bronislaw Malinowski’s classic ethnography, the Trobriand 
Islands have provided the best-known example of the sexual freedom of 
unmarried women, especially in ritual contexts.76 In Polynesia it is only 
Hawai’i that matches Tahiti in its reputation for ritualized promiscuity, 
following the rapturous reception extended to James Cook and his crews 
when they landed there in 1779.

To explain ritualized promiscuity in Hawai’i, Sahlins and Crosby 
pointed to the “Aphrodisian culture” of those islands.77 Hawai’ian cosmol-
ogy, ritual practices, and everyday behavior emphasized the celebration of 
women’s sexuality and fertility, with dramatic effects on the transmission 
of STIs.78 Crosby suggested that the white men in Hawai’i invariably mis-
interpreted sexual generosity as prostitution, which they “soon, by their 
expectations, made into just that.”79 Syphilis, gonorrhea, infertility, and 
severe depopulation soon followed.

In Island Melanesia John Cromar was one white man who took full 
advantage of the sexual freedom that he encountered in some Aphrodisian 
island societies. Cromar was a young Scottish sailor working on ships 
returning and recruiting labor for Queensland in the period 1882–86. He 
noted in relation to Aoba, New Hebrides, that “as in most native islands 
where customs of free-love exist the scourge of disease had made itself 
known.” He reported that an infected man, or man and woman, would 
often volunteer as plantation laborers in Queensland (married couples 
could legally be recruited), in the hope and expectation that they might 
be cured by the white man’s medicines. In Santa Ana, Solomon Islands, 
he also found “girls . . . whose freedom in matters of love was soon made 
very evident. . . . I am afraid that few of us were capable of resisting [their] 
seductive enchantment.”80
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Makira

In addition to Simbo and Santa Ana, there were some other places in the 
Solomons where the women acquired a reputation among white men for sex-
ual generosity. These included Makira, the Roviana Lagoon in New Georgia, 
and the Shortland Islands group. On Makira Henry Guppy found in 1882 
that “conjugal fidelity is usually preserved,” but before marriage chastity 
was unknown: “For two or three years after a girl has become eligible for 
marriage, she distributes her favors amongst all of the young men of the vil-
lage. Should she be unwilling to accept the addresses of anyone, it is but 
necessary for her admirer to make her parents some present. Fathers offer 
their daughters to the white man in the hope of a remunerative return.”81 
The evidence suggests that whalers, traders, and labor recruiters took advan-
tage of these opportunities on Makira and thereby introduced infections.82 
Woodford agreed with Guppy’s STI diagnosis, observing that most STI cases 
that he saw in 1886–88 were “of a non-constitutional type, aggravated by 
filthy neglect”—that is, gonorrhea.83 The Makira case shows that intensive 
contact with whalers and traders, when combined with puberty rituals in 
which sexual freedom was sanctioned, provided an effective way for STIs to 
spread quickly through an island community. As the Simbo case has shown, 
there were serious consequences for women’s sterility, fetal miscarriages, and 
the birthrate.

Roviana Lagoon

Woodford did not visit Simbo or Makira in 1886–88, but he traveled else-
where—for example, within the Roviana Lagoon, New Georgia—where he 
had many discussions with the resident traders. He noted in his diary for 
October 6, 1886, “The population here is said by the traders to be rapidly 
decreasing, nor is the reason far to seek. The women for some years before 
marriage are common property which naturally militates against their having 
children after marriage.”84 The statement is euphemistic, but the stated cause 
and supposed effect makes sense if STIs had become endemic in Roviana.

Woodford also noted rites of passage for young women similar to those 
described for Simbo (Rivers) and Makira (Guppy). His information came 
from conversations with Frank Wickham, a well-respected Englishman who 
had lived in Roviana Lagoon since about 1875 and was married to a local 
woman.85 Woodford wrote in his diary, “Frank Wickham the trader . . . told 
me with reference to the treatment of women that when a girl arrives at the 
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age of puberty she is known as Bimbolo having previously been a Vinéke. 
When she is Bimbolo she is temporarily a prostitute during a periodical 
feast or festival and is free to [word erased] all the men of the town she may 
choose. After this, should she be married she becomes a Bakalinge. There is 
another class of women chiefly slaves from Sambana [Santa Isabel] who are 
called Mangota and are prostitutes all their lives.”86 Hviding confirms the 
existence of these categories in both Roviana and Marovo but suggests the 
term prostitute is inappropriate for bimbolo.87

There was another New Georgia custom that Woodford regarded as prob-
lematic for birthrates, in a situation of increased adult mortality: “Neither 
widow nor widower can marry again without incurring the grave censure of 
the tribe.” In addition, head-hunting was depopulating some islands by the 
scale of killings alone.88 Scholars have pointed out that head-hunting esca-
lated in the western Solomons when steel axes and firearms were acquired 
through trading.89

More than twenty years after his first visit, when the protectorate gov-
ernment had pacified the western Solomons by force and the Methodist 
Church was beginning to have influence, Woodford was pleased to note in 
the Annual Report that populations in the Roviana Lagoon were starting to 
increase.90 To what extent did this change reflect a lower rate of transmis-
sion of STIs in Roviana following the abandonment of the sexual practices 
involving bimbolo? It seems more likely that the spread of Methodism was 
a slow process, and for a long time sexual behavior was unaffected. In 1908, 
after living there for six years, Rev. John Goldie wrote that “female chastity is 
not a very common virtue among the unmarried women and girls,” although 
after marriage adultery if discovered was severely punished.91 It is probable 
that populations started to increase in the early twentieth century because of 
fewer epidemics and lower infant mortality rather than an increased birth-
rate, but without census data we cannot test this idea.

Shortland Islands

Elsewhere, however, there were populations still in steady decline, including 
the Shortland Islands group. In 1901 Graham Officer, a museum collector 
from Melbourne, visited Fauro, the largest island in the group, and noted 
in his diary, “There are very few natives in Fauro although a large island. 
Disease (venereal) killed them off years ago.”92 Officer had been staying with 
the Atkinson family at Awa, a small island off Fauro, where Atkinson had 
been a trader and planter since 1895.93 The Atkinsons would have been 
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concerned about the local labor supply and probably were also well informed 
about such matters as STI prevalence. Woodford later alleged that “foeticide, 
infanticide and indiscriminate intercourse now prevail among the natives [of 
Shortland Islands] . . . to a terrible extent” and that as a result the population 
there was still in decline.94

The reputation of the Shortland Islands for STIs was long-established. 
Carl Ribbe reported that in the 1890s copper vitriol crystals (i.e., copper sul-
fate) were being sold by traders to the islanders to treat their venereal diseases, 
which, he said, were causing sterility and blindness.95 In the wider world 
copper sulfate or bluestone was sometimes used in the treatment of venereal 
sores, both gonorrheal and syphilitic.96 Treatment was painful, potentially 
toxic, and probably ineffective. Sarsaparilla was also widely used as a syphilis 
treatment before Salvarsan, but only a token amount (“2 cases”) was listed 
among imports to Tulagi from Sydney in 1902–3.97 We do not know who in 
Solomon Islands used sarsaparilla, nor for what purpose.

Although no longer a German colony, the Shortland Islands are also men-
tioned in the Deutsch-Neuguinea Annual Report for 1908–9: “The Shortland 
islands, which have been British since 1900, are infected with syphilis. 
Scarcely any children are born there any more. In former years there was 
a lively traffic between these islands and the south coast of Bougainville, 
mainly for the purpose of buying children for childless Shortland Islanders. 
Venereal diseases were also introduced [to Bougainville] by this traffic and 
syphilis is said to occur there fairly frequently.”98 Is it quite possible that some 
observers mistook yaws symptoms for syphilis, that copper sulfate or sarsa-
parilla was being used to treat yaws as well as venereal infections, and that a 
more hidden gonorrhea infection was the main cause of population decline 
in Shortland Islands. Without a convincing, retrospective medical diagnosis, 
these questions cannot be properly answered.

Non-Aphrodisian Cultures

Malaita

If Simbo, Makira, Roviana, and the Shortland Islands once had cultures that 
were, to some degree, Aphrodisian, can we assess the demographic effects 
of such cultural practices by looking at the experience of non-Aphrodi-
sian cultures in Island Melanesia? The large island of Malaita in the central 
Solomons provides an obvious test case. In about 1884 John Cromar, who 
seems to have tried his luck with the girls almost everywhere he went, visited 
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Langalanga Lagoon, Malaita, where he met a returned Queensland laborer. 
The man spoke pidgin English and gave him a strong warning that the 
women of Malaita were “taboo”:

He went on to tell me that the sexual code of the Malaita people was an 
extremely rigid one, and that any infringement of it meant death to both 
parties. The single girls must remain virgins until marriage, and adultery was 
almost unknown on the island. He knew of the looseness of the inhabitants 
of other islands, and that women could be obtained in some places for a few 
sticks of tobacco, but the Malaita people held such things in abhorrence. The 
women occupied different living quarters from the men, even married folk 
living apart at night, and the women’s house could not be entered by members 
of the male sex.99

Beliefs and practices of this kind did not help Malaitans to participate in 
the new opportunities for trade. With their women unavailable, and lacking 
local resources of turtle shells or coconut oil, Malaita had nothing to offer 
the whalers and traders.100 The island soon gained a reputation for treachery 
and violence, as their leaders sought to obtain by force the trade goods that 
other islanders could gain in more legitimate ways.101

Later administrators and anthropologists have confirmed the non-Aph-
rodisian character of Malaitan cultures. In 1933 Ian Hogbin lived for six 
months among the To’ambaita people in north Malaita. He reported that 
premarital chastity was the norm for both sexes, partly because of a belief 
that the sexual act was injurious to men’s potency but also because, if an 
illicit sexual liaison could be proved, the death penalty was imposed on the 
man who had seduced the girl or woman.102 From his long experience among 
the Kwaio, last of the pagan bushmen of central Malaita, Roger Keesing 
claimed that while violence could erupt for many reasons, “most often kill-
ings on Malaita began with a violation of the strict sex code—with seduction 
or adultery.”103 According to another anthropologist Harold Ross, the Baegu 
men that he knew in 1966–68 “believe that the rest of the world is peopled 
by scarlet women and libertine men.” Baegu women sometimes accused their 
husbands of going away not for migrant labor but to philander. The popu-
lations that Ross studied were vulnerable to epidemics, especially influenza, 
pneumonia, and dysentery, as well as endemic malaria, but their fertility 
rates were sufficient to allow mortality losses to be replaced.104

It seems likely that this relative isolation spared Malaita from many 
introduced diseases, at least until the onset of the labor trade in the late 
nineteenth century. In particular Malaitans were protected from the STIs 
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that were helping to destroy some populations elsewhere. In the first colo-
nial census of 1931, Malaita, with only 15 percent of the total land area of 
the protectorate (and much of it barren or mountainous), had over forty-one 
thousand people, or 44 percent, of its total population.105 Its strict sexual 
codes (which still prevail today) seem the best explanation for its more suc-
cessful engagement with “guns, germs and steel,” preventing the influx of 
the germs of STIs in particular.

Guadalcanal

A second case is Guadalcanal, characterized by Charles Woodford as an 
island where “the greatest propriety prevails in the intercourse between the 
sexes.”106 During 1886–88 Woodford visited Guadalcanal three times, resid-
ing at Aola, north Guadalcanal, and collecting animal and plant specimens 
for a total of seven months, but neither in his diary nor in a later book did 
he report seeing any STI cases during that time.107 Guadalcanal, like Malaita, 
retained a vigorous population, including inland groups seldom contacted 
by Europeans until the mid-twentieth century. Hogbin visited the interior 
of Guadalcanal several times in the period 1929–45, living with the Kaoka 
people in 1933. Among the Kaoka he found that premarital chastity was the 
norm and that married women were not promiscuous.108 Both the geography 
of Guadalcanal and its non-Aphrodisian cultures seem to have provided an 
effective quarantine, at least until the destabilizing effects of the labor trade.

Depopulation and Cultural Practices

Island Melanesia is a region with very great cultural diversity between and 
even within islands. In this chapter I have argued that islands like Simbo, 
Makira, and the Shortlands were especially vulnerable to high levels of infec-
tion by STIs because they were “Aphrodisian cultures” (sensu Sahlins). The 
evidence compiled by Rivers demonstrated high levels of childlessness and 
low birthrates on these islands in the period circa 1870–1908, as well as 
heightened mortality from introduced infections. The “psychological” expla-
nation that he offered for this situation can be rejected as implausible, in the 
light of historical evidence for the presence of STIs and the likelihood of their 
rapid spread and damaging effects on fertility. Other islands like Guadalcanal 
and Malaita experienced much less population decline. Although liable to 
heightened mortality following occasional epidemics of diseases like measles, 
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influenza, and dysentery, the Malaita population in particular was able to 
recover because strict sexual codes prevented the influx of STIs, especially 
gonorrhea. I conclude that diminished fertility because of high rates of STI 
prevalence is indeed a factor hitherto underrated by historians. It is a pro-
cess that helps to explain the widespread depopulation following European 
contact with Island Melanesia, and also why some islands experienced much 
more severe declines in population than others.
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Chapter Seven

Community Infertility in Papua 
New Guinea

Uncovering the Role of  Gonorrhea

Roy F. R. Scragg

Population Decline in New Ireland, Papua New Guinea

In this chapter I discuss my own research and clinical experiences in Papua 
New Guinea, where I worked between 1947 and 1974 and had subsequent 
visits up until 1987, studying the relationship between community infertility 
and the prevalence of gonorrhea. Its particular significance for this volume is 
that this was the first time that a rigorous and systematic clinical and medical 
examination had been performed on a population suffering from widespread 
infertility to determine whether psychosocial factors or STIs—and specifi-
cally gonorrhea—were the source of the community’s infertility. Gonorrhea 
was, indeed, found to be the cause in the Tabar Islands, and the hypothesis 
was confirmed by a concurrent program of universal penicillin distribution 
throughout the Tabar population resulting in a remarkable rebound in fertil-
ity and a reversal of the population decline.

I was born in New Zealand, and through to my graduation in medicine 
had regular contact with Pacific Islanders and missionaries. However, my 
engagement with New Guinea research began by chance. Medical interns 
without a family medical background were and are influenced by the role 
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models presented by their teachers. My future career was subtly influenced 
by Sir John Cleland, professor of pathology, who had studied and written 
extensively on anthropology and Australian Aboriginal health. He offered 
me a medical research position in Arnhem Land, but I saw medical posi-
tions available in the Territory of Papua and New Guinea. In August 1947 
I became the thirteenth medical officer to be appointed after World War II, 
to a country where the fortunate were receiving medical care from barefoot 
orderlies, but many others had no medical contact.

There were no numerators or denominators to measure the impact of 
endemic and introduced diseases on the inhabitants of this tropical environ-
ment. In 1948, as medical officer at Sohano on Buka Island, a large island 
just north of Bougainville Island, I set about establishing medical records and 
genealogies of two Buka communities: Lemankoa, a large village of the Haku 
tribe on the northwest coast; and villages of the inland Solas people along 
the Gagan River. I had access to the birth, death, and marriage records col-
lected by Catholic missionaries since 1915, which were preserved in bound 
volumes that had been wrapped in banana leaves and hidden in caves during 
the war.

In 1950 I was in Sydney completing studies at the School of Public Health 
for my diploma of tropical medicine and hygiene, when Dr. John Gunther, 
director of public health in Papua New Guinea, wrote, advising me, “You 
should become District Medical Officer, New Ireland .  .  . where there has 
been frank depopulation of 27% in twenty years and such a state of affairs 
needs early and rapid correction. Much research has been done there recently 
in a repeat demographic survey by Mr Chinnery.”1

Ernest W.  P. Chinnery and Edwin Holland had done a demographic 
study of the declining population of the east coast of New Ireland in 1929. 
Holland reported that “sterility in one or both partners is common. Thus of 
3,073 unions investigated in 1929, 835 were fruitless.”2 He knew that an 
earlier campaign to treat gonorrhea had revealed high levels of infection and 
suggested that childlessness was one likely outcome, but he also emphasized 
social factors. He was concerned that “sexual abstinence in early pregnancy 
and during the long period of lactation . . . is considered to be necessary for 
the good of the child, [but] as a cause of infidelity in the male is a fertile 
cause of divorce, and consequently of a low birth rate.”3
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Historical Evidence for Gonorrhea

After Jacques Schouten and Willem Le Maire arrived, followed by Abel 
Tasman in the early seventeenth century, the coconut-treed islands to the 
northwest and the northeast of New Guinea were regularly visited by explor-
ers. From the mid-nineteenth century men from the Bismarck Archipelago 
and particularly New Ireland were blackbirded or recruited to sustain the 
economic development of New Guinea, Samoa, and North Queensland.

The German government formally annexed northeast New Guinea and 
the Bismarck Archipelago in 1884. The German and other settlers were 
mainly unattached men, as the then governing private company considered 
the conditions too harsh for European married couples and single women. 
Between 1887 and 1897 deaths of Europeans were 106 males but only 9 
females and 4 children, indicating the demographic scene.4 The Germans 
also brought in male Chinese and Malay workers to speed their development 
of mainland New Guinea.

New Ireland was the only district where single women were permitted 
by law to be indentured to work with single male employers. New Ireland 
women had a reputation for promiscuous behavior, dating back to the first 
physical contact with explorers, matching that of the women of Tahiti and 
Hawai’i. Stewart Firth has shown that from 1905 to 1907 recruiters shipped 
475 women from New Ireland for employment in the Gazelle Peninsula of 
New Britain and in Madang, and another 150 New Ireland women were 
employed elsewhere in the colony and in Samoa. They worked as plantation 
laborers, household servants, and concubines.5 In the official publications of 
German New Guinea, there is no mention of the recently discovered link 
between gonorrhea and fertility, but population decline was noted in New 
Ireland and localities in other colonies with high rates of infection.

It is clear that gonorrhea had significant prevalence in German New 
Guinea from at least the 1880s. Admissions to the government native hos-
pitals in the Gazelle Peninsula show venereal disease prevalence averaging 5 
percent from 1903 to 1909 and 11 percent from 1909 to 1912.6 The admin-
istration’s Annual Report for 1898–99 records, “As regards venereal disease, 
it is reported that gonorrhea is the most prevalent and is widespread over 
the whole [Bismarck] Archipelago. The [German north] Solomon Islands are 
still comparatively free of this disease. It is extraordinarily difficult to take 
measures against it.”7

Statistics on the STIs treated in New Guinea hospitals were collected and 
published annually from 1903 to 1912.8 The record is patchy, with no cases 
reported in some districts in some years. Over the whole nine-year period, 
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27 Europeans and 118 indigenes were treated for syphilis, and 96 Europeans 
and 603 indigenes were treated for gonorrhea.9 The majority of the gonor-
rhea patients were in Rabaul. The diagnosis of syphilis must be questioned, 
as yaws was a universal disease, and over my six years there before communi-
ty-wide penicillin was used, I saw only one European, but no indigenes, with 
syphilis. Their actual diagnosis must have been either granuloma venereum 
or yaws.10

In 1911–12 the medical statistics collected by Dr. Willi Hoffman showed 
that syphilis and gonorrhea were much more prevalent in male plantation 
laborers near Kavieng Station compared to places in New Ireland farther 
away.11 Diseases in the village people were rarely reported, and as the 1912 
German New Guinea Annual Report states, “The white doctor is a figure 
inspiring not trust but terror. At his approach the patients will flee into the 
bush.”12 The women hid themselves when they thought they would be exam-
ined by the patrolling doctor.

Professor Robert Koch assessed European mortality in German New 
Guinea in 1899–1900. His protégé, Paul Ehrlich, ensured that German New 
Guinea received an adequate quantity of salvarsan when he sent the med-
ication worldwide in 1910. British Papua did not receive this medication 
until 1920. German archives mention an immediate change of attitude of 
the native people when it was used for the treatment of yaws. The results 
were dramatic, “contributing greatly to creating trust in European doctors 
and healing methods so much so that natives suffering from yaws began to 
seek medical aid without pressure, even people from remote areas with very 
little contact with whites.”13

Low birthrates and small family size were common in all villages except 
those on Buka Island and Gazelle Peninsula. These were ascribed to inbreed-
ing, birth control, infanticide, abortion, and high infant mortality—all the 
responsibility of New Guineans. On the other hand, venereal disease was 
reported as being present mainly in laborers living in villages adjoining 
the settlements. Reports written by the physicians serving the Kokopo and 
Rabaul communities from 1896 indicate a controversy over the importance 
of the preexisting conditions and environment as opposed to the diseases, 
particularly venereal, accompanying colonization.

In 1914 Dr. Ludwig Kulz, as preparation for his appointment as director 
of health, patrolled extensively in the Gazelle Peninsula and northern New 
Ireland. Margrit Davies extracted unpublished statistics collated by Kulz as a 
member of a medico-demographic research team in 1913:
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A sample of 154 women (past childbearing age) had born 394 children. With 
an infant mortality rate of 35%, a woman raised on average 1.7 children. This 
low figure clearly indicated that the population was declining. Kulz ascribed 
this in no uncertain terms to the consequences of excessive recruitment espe-
cially that of women, and argued that up to 1909, when mainly single women 
were recruited from New Ireland, their recruitment had been a form of prosti-
tution. . . . Of 220 married couples, those in which neither partner had been 
recruited had nearly twice as many children as those where one or both part-
ners have been away on plantations work.14

The Annual Report of the colony reported in 1909–10 that in Kavieng, 
the district’s capital, “a general program of treatment of the free natives 
[Melanesians who were not plantation laborers] for venereal disease has 
been initiated.”15 This program used salvarsan and neosalvarsan that Ehrlich 
had distributed worldwide. It must be one of the first community-wide 
campaigns against yaws and syphilis ever attempted, predating anything 
equivalent in British or French colonies.

It was reported the following year that “Unfortunately there are still signs 
of a rapid decline in population in the whole of Neu Mecklenberg [New 
Ireland].”16

Dr. Willy Wick, in his 1914 memorandum on the care of workers in 
German New Guinea, reported that “almost all [unmarried female indigenes] 
become infected with venereal disease during their contract period—they are 
actually nothing other than prostitutes (puellae publicae).”17 Recruitment of 
women from New Ireland did not cease with the end of the German colony; 
it continued under the Australian administration. An ordinance in March 
1917 permitted lonely white men to get special exemptions to employ 
women; renewal of three-year contracts allowed this behavior to continue 
until the mid-1920s.18 These men came from Europe, Southeast Asia, and 
Australia and would have brought to New Guinea all the then existing STIs 
from their homelands. At the end of their indenture, the return of these 
women to their home villages in New Ireland set the scene for the rapid pop-
ulation decline that was found in 1950.

Research in the Interwar Period

In 1914 the German administration was dissolved, and in 1920 the League 
of Nations Trust Territory became the responsibility of Australia. There was 
an effective exchange of information on health between the two administra-
tions, and there was also new research.19 As well as Chinnery and Holland, 
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in 1929 Hortense Powdermaker, a Harvard anthropologist, began work in 
eastern New Ireland and made her own assessment of the region’s histori-
cal epidemiology. Based on the reconstructed vital statistics for the village of 
Lesu, her data showed low birthrates, increasing infant mortality rates, and 
high levels of childlessness, especially among women in her “Generation II,” 
the cohort born around the 1860s and 1870s. While not discounting the 
role of other diseases, she pointed out that gonorrhea could have resulted 
in these women’s sterility. She noted that in 1928–29 more than half of 
the 442 gonorrhea cases reported in the Territory of New Guinea were in 
New Ireland District. However, these treated cases were mostly male plan-
tation workers seen in “native hospitals,” for example, at Kavieng in New 
Ireland.20 The first clinical investigations of infertile women in New Guinea 
ever undertaken were by Dr. Phyllis Cilento in the Western Islands in 1927. 
Cilento examined 40 women of Auna and reported, “of 40 women inspected 
21 showed retroversion, retroflection or other malposition of the uterus, 
while 13 showed severe transverse tears of the cervix.”21

In 1949 Chinnery revisited the New Ireland eastern coast and reported 
no change in the rate of population decline.22 The general decline of many 
populations in the Pacific was a phenomenon already known to professors at 
the Sydney School of Public Health, but they considered it to be a psycho-
social problem, not a medical one. The diploma course in tropical medicine 
and hygiene did not include any lectures from anthropologists or sociolo-
gists, but all Australian administration appointees attended lectures given by 
members of the Sydney University Department of Anthropology.

There had in fact been a long history of official concern about the decline 
of population in many Pacific Islands. Since the late nineteenth century it 
had been most obvious in the smaller islands; in the larger ones any local 
decline was imperceptible, because of replacement migration from nearby 
villages. Depopulation was most severe in western Melanesia, where there 
was high mortality from malaria, but it had occurred also in Fiji, the east-
ernmost of the Melanesian Islands.23 In 1893 the Fijian colonial government 
set up a commission to inquire into remedies for population decline. Their 
report included thirty-six recommendations, many of which were directed at 
socioeconomic problems: those related to health included infant and mater-
nal care, sanitation, and diet. The problem of low fertility is only hinted at 
in the recommendation to facilitate miscegenation through marriage and the 
relaxation of laws against fornication and adultery.24

Many of the thirty-six socioeconomic measures listed in the Fiji recom-
mendations of 1893 became part of government policy in both Papua and 
New Guinea. As the Pacific War of 1941–45 came and went, the population 
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decline in New Ireland District continued and social interventions were 
expanded by the Australian administration in an endeavor to reverse all pos-
sible social and environmental causes.25 The public health service had no 
special program for the management of STI’s before, during, or after the war.

The Influence of William H. R. Rivers

In 1898 Arthur C. Haddon organized the famous Cambridge University 
Anthropological Expedition to the Torres Strait, which became the first large-
scale field study of “primitive” societies.26 The participants included William 
H.  R. Rivers and Charles Seligman: both left England as physicians and 
experimental psychologists, and both metamorphosed into anthropologists. 
Rivers went on to develop strong links between anthropology and psychiatry 
in his studies of societies in both India and the Solomon Islands. In 1914 he 
was completing a genealogical and anthropological assessment of the people 
in depopulating communities in the New Hebrides (today’s Vanuatu) when 
the outbreak of World War I interrupted his studies. He returned to Europe, 
where he became involved in the pioneer diagnosis and treatment of the psy-
chological damage of “shell shock.”27

After the war Rivers returned to Melanesian studies, but not to Melanesia, 
interpreting the infertility he had observed there against Freudian concepts 
of psychiatry.28 He decided that under colonialism the contact between cul-
tures had resulted in depression among the indigenous peoples, which caused 
cohabiting couples to avoid conception and, if conception did occur, to 
abort the fetus. He did not consider that the depression that he had observed 
might have resulted from the distress felt by couples when they had no off-
spring. Rivers’s psychosomatic view of the low fertility that he documented 
did, however, include elements that were close to ideas offered by the peoples 
themselves, as rationalizations of their infertility.29

This bias may reflect the fact that Rivers’s medical education had taken 
place in Britain in the 1880s, when the role of gonorrhea as a cause of infer-
tility was controversial. In 1838 Philippe Ricord had described the clinical 
difference between gonorrhea and syphilis.30 In 1857 Gustave Bernutz and 
Ernest Goupil found gonorrheal infections of the fallopian tubes, ovaries, and 
the pelvic peritoneum.31 In 1876 Emil Noeggerath described “latent gonor-
rhea” damaging women’s fertility, and in 1879 Albert Neisser identified the 
organism causing gonorrhea infection.32 In spite of these discoveries, there was 
still in the 1880s a serious controversy, which continued in Britain through to 
1910, among gynecologists over the existence of “latent gonorrhea.”33
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It was only these cultural and behavioral aspects of observed infertility, not 
its physical causes, that came to dominate Rivers’s views, reflecting the focus 
of his overlapping careers in experimental psychology and shell-shock psy-
chiatry.34 Before he died in 1922, Rivers edited the Essays on the Depopulation 
of Melanesia that included his chapter on The Psychological Factor. This study 
revealed that the scale of the childlessness he had found in certain islands 
of the New Hebrides and western Solomons was at the same level as that 
later found by Chinnery and Powdermaker in New Ireland.35 In Rivers’s view 
involuntary infertility from any cause such as gonorrhea was “trivial or of 
slight importance”:

It is well known that certain forms of venereal disease will produce sterility. 
. . . There is little doubt however that if we take Melanesia as a whole, causes of 
this kind are trivial or of slight importance as compared with voluntary restric-
tion. Throughout Melanesia the people are acquainted with various means of 
producing abortion and also practice measures which they believe to prevent 
conception, and processes of this kind almost certainly form the main agencies 
in lowering the birth rate. We have here only another effect of the loss of inter-
est in life which I’ve held to be so potent in enhancing mortality. The peo-
ple say to themselves “Why should we bring children into the world only to 
work for the white man?” Measures which before the coming of the European 
were used chiefly to prevent illegitimacy have become the instrument of racial 
suicide.36

In his review of population problems of the Pacific, the historian Stephen 
H. Roberts mentioned many reasons for decline but concluded, along with 
Rivers, that “the physical causes were contributory to the wider psycholog-
ical ones, or agencies through which these latter worked, but the root of 
the matter lay with that curious despair which dominated the native mind 
and colored his every thought and action.”37 Another influential armchair 
theorist was George Pitt-Rivers, who in 1927 pointed to the destruction of 
rituals and cultural institutions such as magic and gift exchange in Melanesia, 
resulting in boredom and loss of joie de vivre following European contact. 
He suggested that, even if indigenous sexual practices were unaffected, wom-
en’s emotional lives had been disturbed, causing problems of ovulation and 
conception.38

Rivers’s theory connected what he thought he had found in Melanesia in 
his field trips of 1908 and 1914 to what he observed in hospitals that treated 
patients for shell shock, such as Maghull and Craiglockart. In both cases he 
believed that the symptoms of disturbance could be reversed only by social 
rather than physical interventions.39 Rivers’s authority in the academic world 
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persuaded social scientists of all disciplines and many governments. His psy-
chological theory envisaged that women were using their own contraceptives 
and abortifacients in a manner handed down by the older women. However, 
in areas with declining population, other anthropologists, physicians, and 
colonial administrators thought that venereal disease was the main problem, 
with infertility seen increasingly as being mainly involuntary.40 There was a 
suggested link to the prevalence of gonorrhea, but there was no supporting 
medical evidence.

New Ireland

In 1950 in Port Moresby, en route to Kavieng, I read Dr. Willi Hoffman’s 
report on his medical surveys of 1911–12 among the New Ireland people. 
He reported that among the 6,781 inhabitants there had been 184 deaths 
but only 60 births and that it was shocking at the “line-up” of village pop-
ulations to discover how many marriages of long standing were childless. 
Even in fruitful marriages the number of children did not usually exceed 
three, and only one old man had the maximum number of children: seven. 
The extent of the infertility that Hoffman described indicated to me that the 
population decline on New Ireland had started at least forty years earlier. Dr. 
Hoffman in 1912 managed to examine men only, and he found 5 percent 
infected with gonorrhea and 2.5 percent with syphilis. He reported that sal-
varsan and neosalvarsan, Ehrlich’s “magic bullets,” were in use and were an 
effective treatment for yaws.41

I arrived in Kavieng, the district capital at the northeastern tip of New 
Ireland, in September 1950; at that time Chinese, European, and New 
Guinean people lived in separate settlements. Kavieng had its own airport, 
and the 140-mile East Coast Road, the longest road in the territory, linked 
Kavieng to Namatanai, where there was another doctor (see figure 7.1). I 
found the New Ireland people to be more westernized than those on the New 
Guinea mainland or in Bougainville. Most of those attending the Kavieng 
hospital came from the Tigak villages surrounding the town. I immediately 
set about collecting comparable demographic data for the Tigak people with 
that which I already held from the Buka villages. I quickly confirmed the 
high level of infertility reported by Chinnery.42

I had not been there long when a young village woman presented with 
an ectopic pregnancy. I had not seen this condition in my two years at Lae, 
Rabaul, and Sohano. Shortly afterward another case presented, and I wrote up 
these two unusual cases for publication: my first medical communication.43 
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If these had occurred in a medically isolated village, at least two out of three 
would have died of internal hemorrhage. I also treated several cases of pelvic 
inflammatory disease, confirming an unusual frequency of conditions often 
linked to gonorrhea. Adequate penicillin was available to treat these and 
other infections.

These events are consistent with the progression of a gonorrheal infection 
from the vagina to the peritoneum. When the ovum is produced it cannot 
implant in a genital tract infected with gonorrhea. Occasionally it is caught 
in adhesions in the salpingeal tube, and ectopic pregnancy results. Over time 
the salpingeal tube is blocked and primary infertility is established. Almost 
all births occurred unsupervised in the villages, and none of the infants pre-
sented with ophthalmia neonatorum.

Tabar Islands

The Tabar Islands are a small group of raised coral and volcanic islands sit-
uated twenty-five miles northeast of New Ireland. The islanders speak an 
Austronesian language and had traditional links with the rest of New Ireland 

Figure 7.1. Northeast New Guinea and the Bismarck Archipelago, showing the location of 
Lemankoa and Solas on Buka Island; Tigak and Lesu on New Ireland; and the Tabar Islands. 
Map drawn by Philip Stickler, Department of Geography, University of Cambridge.
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through trade networks, marriage, and ritual connections. In particular, the 
malanggan tradition of Tabar, most of which is thought to have originated 
there, is shared by six other mainland groups, including the Tigak.44 In 1929 
Powdermaker saw the malanggan rituals celebrated in the village of Lesu, on 
the southern New Ireland coast opposite Tabar, involving “dancing [that] 
continues throughout the night, and ends with some of the women having 
intercourse with the men who have been watching them. .  .  . The taboo 
against sexual relationship between members of the same moiety holds.”45 At 
Lesu, even in everyday life, both husbands and wives were free to have extra-
marital affairs, and there was no social stigma in having lovers.46 People in 
Tabar shared many of these beliefs and practices, as revealed in many of the 
interviews that Ian Downs carried out in 1949.47 As mentioned earlier the 
women of Tabar had become well known for their sexual availability.

Direct contact with European whalers and traders did not begin until 
the mid-nineteenth century. Seven coconut plantations were established by 
European or Asian planters in the late 1800s. In 1950 there was a European 
priest at the Catholic mission station on Mapua Island (the very small fourth 
island of the group), with a small airstrip and a government school with a 
European teacher on Tatau Island. There were only two resident planters and 
a few laborers from New Guinea. Each of the three main islands had an aid 
post, and a trained orderly regularly visited from Kavieng.

The German administration estimated a population of 8,000 in 1908, 
when the population was already declining.48 The number enumerated had 
declined to 5,766 in 1911.49 I have proposed there were probably 12,000 
people living in the Tabar group around 1850.50 The many vacant village sites 
confirm there was a much larger population than the 1,462 people counted 
by me in 1951.51 It would appear that the total population may have halved 
every thirty-three years over the ten decades since 1850, representing a per-
sistent yearly decline averaging 3 percent.

The seemingly inevitable extinction of the Tabar people moved the South 
Pacific Commission to provide a community development grant to support 
frequent administrative visits, increased medical services, agricultural exper-
iments, a cooperative program, and a resident European teacher. As part 
of this special attention, in April 1950 Gunther wrote that he had “started 
something—I doubt whether it will have any significance, but it might give 
some answers. We are giving every man, woman and child on Tabar 200,000 
units of penicillin whether they want it or not.”52 In 1950 all adults of pro-
creative age received a course of penicillin in oil, neoarsphenamine, and 
sulfamerazine.53 This use of the antibiotic on the Tabar Islands was possibly 
the first community penicillin campaign in the world.
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Investigation of Infertility

In July 1951 I interviewed men and women in every family in the Tabar 
group and recorded medical, genealogical, and demographic data to col-
late and compare with that collected among the Tigak and on Buka. The 
Tabar villagers were very cooperative, in their hope that the doctor could do 
something that would bring them children to ensure their survival as a com-
munity. The infertility of Tabar women was highest among the twenty-six 
women still alive who had been born in the nineteenth century, fifty years or 
more before my census. Nineteen of these twenty-six women were childless 
(primary infertility), five had one child, one had two children, and only one 
had the expected eight children. On average women who do not undergo the 
risk of childbirth live longer. Overall, my survey showed that 30 percent of 
Tabar unions were childless and another 15 percent had not borne a child 
for over seven years and were under forty-five years (secondary infertility): 
a combined childlessness of 45 percent in comparison to the Buka villages, 
with only 4 percent in Lemankoa and 9 percent in Solas.54

In view of these significant differences, I decided to investigate eighty cou-
ples drawn from both areas in New Ireland (Tabar Islands and Tigak on the 
mainland) in the same manner as infertile couples were being investigated 
in fertility clinics around the world at that time. In due course I examined 
120 men to determine the level of their fertility, but it was not practical to 
bring in the wives of all these men for investigation. The wives of 68 of the 
120 men were examined, plus 18 others whose husbands were not seen. The 
women were aged twenty-three to forty three years. In a sample of 20 women 
I carried out uterine curettage. A social and medical history was collected 
and a physical examination was done on all the couples selected. On average 
husbands were at least five years older than their wives. The men provided 
semen for microscopy and a testicular biopsy was made on 97. Of the males 
examined: 56 had normal fertility, 21 were subfertile, and 20 were sterile.55

The basal temperature of 39 women was recorded, and of these 30 
had an ovulatory peak. Gross adnexal disease was found in 20 percent 
of the 86 women examined and uterine displacements in 26 percent. 
A total of seventy-nine lipiodol hysterosalpingograms showed tubal 
occlusion in 53, the majority of which had fimbrial obstruction with 
hydrosalpinx. Of the women studied on Tabar, only 7 became preg-
nant after the investigation. In these women fimbrial adhesions have been 
broken through by the pressure used in injecting lipiodol. Gonorrheal 
infection was found in 14 percent of the women from the New Ireland 
mainland, none of whom had previously received an injection of penicillin. 



community infertility in papua new guinea  •  231

Overall, 80 percent of all the couples investigated had at least one physical 
reason for their childlessness, and in every case psychological factors could be 
discounted. No person from Tigak or Tabar had knowledge of an effective 
contraceptive or abortifacient medicine, contrary to the received wisdom of 
missionaries, William H. R. Rivers, and others. I found that the main cause 
of their sterility was tubal occlusion in women as a result of untreated gonor-
rheal salpingitis and pelvic peritonitis (figure 7.2).56

The penicillin injection given to every person on the Tabar Islands in 1950 
caused a subsequent resurgence in births, which equaled deaths in 1951 and 
thereafter exceeded deaths.57 The evidence became overwhelming that a 
gonococcal infection, which had first been identified as the principal cause 
of fallopian tube obstruction in the Western world in 1857, was the main 
cause of low fertility and depopulation in New Ireland District. In my three-
year engagement with the Tigak and Tabar people, it seemed very likely that 
the frequency of sexual intercourse matched other societies, with comparable 

Figure 7.2. X-ray photograph showing bilateral hydrosalpinx due to distally blocked 
fallopian tubes with retained lipiodol twenty-four hours after injection through the 
uterine cervix. Lipiodol (Ethiodol in the United States) is an iodized oil used as 
a radio-opaque contrast agent. This twenty-eight-year-old woman from Tabar had 
been married ten years and had never been pregnant. Her husband was fertile. 
Curettage showed secretory endometrium. Gonorrheal infection is the explanation 
for her childlessness. Photography by the author.
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symptoms of divorce, extramarital affairs, ectopic pregnancies, and pelvic 
inflammatory disease. In particular this three-year study indicated that tra-
ditional contraceptives and abortifacients were almost certainly nonexistent. 
It also negated the possibility that either tuberculosis or the yet-to-be-dis-
covered chlamydia was the cause of the infertility, as neither organism would 
have been eradicated from the community by penicillin.

In 1953 I resurveyed the Buka villages of the Solas people and Lemankoa 
and collated all the data from the four populations studied from 1948 to 
1953. I measured the height, weight, and dental formula of the children in 
these villages and prepared tables to improve the accuracy of the age data of 
the New Ireland children. An analysis of the mortality and fertility disclosed 
four differing demographic patterns. The greatest difference that I found 
was between Lemankoa and Tabar, which represent the fertility extremes of 
the communities. Over the initial survey period to 1953, Lemankoa had a 
crude birthrate of fifty-five and a crude death rate of fifteen, compared to 
twenty-two and twenty-six in Tabar. In all documented studies of the Tabar 
people before 1950, only 20 percent of the population was under fifteen 
years, compared to 50 percent in Lemankoa. Of all communities studied, 
the six Solas villages in inland Buka had the highest crude birthrate of fif-
ty-seven, generated by the short birth interval after infant deaths attributable 
to hyperendemic malaria as part of the highest crude death rate of forty. 
Nowhere were death rates high enough to be a causal factor in depopulation.

The demography of the four communities on Buka (Lemankoa and Solas 
villages) and New Ireland (Tigak villages and Tabar Islands) were regularly 
recorded at visits through to 1987. In 1973 the ASFRs for the quinquennial 
periods from 1947 to 1967 were published. The data showed that after the 
Tigak people had penicillin in 1952, their fertility rate and that of Tabar had 
risen to exceed that of the Buka communities.58

The age-specific fertility rate (ASFR) in 1953 and 1987 of five-year 
cohorts of both Lemankoa and Tabar women have been collated for table 
7.1. The 1953 ASFR for the thirty-five- to thirty-nine-year-old Tabar women 
born 1914 to 1918 was only 10 percent of the same cohort in the village 
of Lemankoa, Buka.59 The 1987 ASFR for all cohorts younger than thir-
ty-five years in Tabar, who were virgins when they had penicillin in 1950, are 
not significantly different from that of their contemporaries in Lemankoa. 
Clearly, gonorrheal infection rates and medical treatments for all cohorts 
were radically different in these two communities in 1953.

The conundrum was solved, and the doctors working in the community 
were shown to have been correct. Gonorrhea was proven to be the cause 
of this severe and widespread infertility in the Tigak and isolated Tabar 
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communities. This previously unrecognized phenomenon is best described 
as “community infertility.” The longitudinal study shows that gonorrhea, 
introduced early in the history of contact by both Asian and European 
immigrants, infected both the men and women they employed, who in due 
course returned to their home villages. Its spread was then facilitated by 
social customs encouraging relatively high promiscuity and the increasing 
instability of marriages in New Ireland society.60 The gonococcus was hidden 
in the bodies of those who first brought it to the islands, and it triggered an 
epidemic that continued as an unrecognized endemic disease in the Tabar 
community for almost a hundred years. Penicillin eradicated gonorrhea from 
the bodies of those carrying a latent gonorrheal infection and reversed the 
decline in population.

WHO Scientific Group

In 1974 I was visiting my Papua New Guinea colleagues who had become 
WHO advisers in Geneva. My visit chanced to coincide with a meeting of 
the WHO Scientific Group on the Epidemiology of Infertility. I was invited 
to attend one of their meetings and respond to questions on my studies 
of the 1950s and the 1973 follow-up. In due course I received a copy of 
their 1975 report, The Epidemiology of Infertility. This report included their 
opinion that “the most complete epidemiological study of the prevalence of 
infertility pregnancy wastage is that undertaken by Scragg on the island of 
New Ireland in the western Pacific.”61

Table 7.1. Comparison of age-specific fertility rates for Lemankoa on Buka Island 
and Tabar Islands east of New Ireland
Age group Lemankoa 

1953
Lemankoa 

1987
Tabar Islands 

1953
Tabar Islands 

1987

15 to 19 133 5 95 139

20 to 24 317 126 144 195

25 to 29 232 251 117 276

30 to 34 446 256 50 262

35 to 39 354 230 35 176

40 to 44 38 100 13 90

45 to 49 0 67 0 38

Total fertility rate 7.594 5.174 2.269 5.880
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In 1976 Mark Belsey published his 1974 background paper to this WHO 
report, which included an ASFR figure he had prepared from data in the 
1973 Anne Ring and Scragg paper.62 Figure 7.3 shows the 1987 collation 
of the change in ASFR. In a journal article D. G. Muir and Mark Belsey 
included the same ASFR figure and stated, “The presumed role of gonococ-
cal infection in infertility in Papua New Guinea is supported by the rise in 
the age-specific fertility rates in women whose reproductive careers benefited 
from a mass penicillin-therapy program.”63

Subfecundity

Yet in some quarters the implications of this case study were still not 
accepted. Joseph and Marguerite McFalls, in their book Disease and Fertility, 
cited malaria, gonorrhea, tuberculosis, and chlamydia as the principal causes 
of subfecundity. They referred to my 1954 MD thesis and repeatedly chal-
lenged my investigations and conclusions, suggesting that my research was a 
dubious hypothesis. Along with my thesis, the book listed in its bibliography 
the article by Muir and Besley mentioned earlier but ignored the half-page 
figure in its text copied from the Ring and Scragg article that proved the role 
of gonorrhea in the infertility of New Ireland.64
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The longitudinal studies of four communities on Buka, Tabar, and New 
Ireland show that, in the Papua New Guinea case, malaria was not the key fac-
tor that McFalls and McFalls had asserted. The Solas population on Buka, with 
the highest level of malaria, also had the highest gross reproductive rate of the 
four communities.65 Nor was tuberculosis a potent factor: this disease, spread 
from infected immigrants, such as the Fijian and Samoan teachers brought 
to Papua and New Guinea as Methodist missionaries, took years to become a 
secondary chest infection that could result in a significant prevalence of uterine 
TB. As for chlamydia, the findings of 1955 trachoma survey suggest that this 
disease may have arrived in New Guinea with European settlement.66

Of the four conditions they list, only gonorrhea can be cured and eradi-
cated by penicillin. In summary, the multifactorial subfecundity concept of 
McFalls and McFalls was negated in the New Guinea case by the proven role 
of gonorrhea in infertility. Furthermore, all the multifactorial causes of child-
lessness resulting from subfecundity would have to be present at the same 
time in all the populations of the many communities where depopulation 
occurred. As this multifactorial simultaneity in diverse communities is highly 
improbable, we should view subfecundity, past and present, as an individual 
family problem, never a cause of “community infertility.” The Tabar study 
indicates that a high proportion of childlessness in either a social group or in 
a whole community is pathognomonic of both the existence of promiscuous 
behavior and a hidden gonorrheal infection.

Innate Reproductive Potential
“Innate reproductive potential” is the capacity of an individual female to 
reproduce or a population to reproduce itself under optimum natural condi-
tions. Queen Victoria and many of her contemporaries had zero involuntary 
infertility. In a population the proportion is variable and generally less than 5 
percent linked to a base level of physical and hormonal abnormalities.67

I have collated the “whole of reproductive life” of all the individual 
females born before 1950 living in my study communities of Lemankoa, 
Solas, and Tabar: the urban Tigak community had too much migration to 
include. These are shown in figures 7.4, 7.5, and 7.6. These graphs show the 
fertility levels of each designated cohort of all women born prior to 1950 
who survived to at least thirty-five years of age. They show a summation of 
the recorded births to all females aged fifteen and over, based on records of 
births, deaths, and marriages recorded in mission and village records since 
1915, linked with demographic records collected from 1948 to 1987. The 
cohorts from 1920 on are of five years. The three columns show the per-
centage of women in each cohort in each fertility category. Primary infertile 
females have never had a live or a still birth.
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Figure 7.4. Lemankoa. Female reproductive life: fertility pattern of cohorts born 
1880 to 1949 and surviving to at least forty years of age (N = 222 women).

Figure 7.5. Solas. Female reproductive life: fertility pattern of cohorts born 1880 to 
1949 and surviving to at least forty years of age (N = 373 women).
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In my 1953 assessment secondary infertility required a woman to have an 
interval of at least seven years after her last birth to be classified as second-
arily infertile. In 1973 the female reproductive span was studied in Buka.68 
The mean age of menarche in 1970 was fifteen years and the age at the birth 
of the first child was twenty years. Menopause started to occur at forty, and 
no one over forty-seven was still menstruating. My longitudinal forty-year 
demographic study indicates that secondary infertility should include all 
women who had their last child before thirty-five years of age and had not 
had another child after a lapse of at least three years. If the individual assess-
ment was marginal, the woman was classified as fertile.

In Lemankoa the only significant changes are the higher fertility of women 
in the 1910 to 1919 cohort and the doubling of secondary infertility in 
women born after 1945. The Public Health Department’s annual reports 
record that medical stores supplied contraceptives to maternal and child 
health nurses from 1967. Lemankoa is also the home village of a gynecologist.

The Solas tribal area has a hospital and health services provided at a Catholic 
mission, and contraceptive medications might be difficult to obtain. The gross 
reproduction rate was the highest of the three areas, and the infant mortality 
rate was twice that in Tabar and four times that in Lemankoa. Significantly 
larger spleens indicated malaria was the main cause of this high mortality.
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Figure 7.6. Tabar. Female reproductive life: fertility pattern of cohorts born 1880 to 
1949 and surviving to at least forty years of age (N = 638 women).
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In Tabar the high proportion of primary infertility in the oldest cohort 
is consistent with both the lower mortality of barren women and the ter-
ritory-wide engagement from 1880 to 1925 of pubertal Tabar women by 
German and other settlers as domestic laborers and concubines. The recruit-
ment of women was prohibited in Australian New Guinea in 1917, but those 
already employed served out their contracts. The cessation of recruitment of 
young women and the use of sulfonamides from 1938 triggered the increase 
in the proportion of fertile women in the 1925 cohort. The availability of 
penicillin from 1947 and its community-wide use on Tabar in 1950 consoli-
dated the reversal of the fertility picture.69 The increased secondary infertility 
in the 1940 cohort is consistent with the availability of contraceptive devices 
from 1967 and their use by multiparous women in their thirties.

Figure 7.7 compares the lifetime fertility of all women born between 
1900 and 1924 with that in Tabar from 1935 to 1949. In the cohorts born 
before 1924, primary infertility in Tabar was twelve times that in Lemankoa 
and secondary infertility almost double. The number of fertile women in 
Lemankoa and Solas was over three times that in Tabar. There was a signif-
icant change in both primary and secondary infertility in the Tabar cohorts 
born after 1935, when many in the 1930 cohort, along with their sexual 
partners, received penicillin in 1950.
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Figure 7.7. Female reproductive life natural fertility from 1900 to 1924 in 
Lemankoa and Solas compared with the impact of gonorrhea on fertility in the 
same cohort in Tabar and with the fertility of Tabar women born 1935 to 1949 
after community-wide penicillin injections in 1950.
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Before 1924 there were no village health services in either Lemankoa or 
Tabar, and occasional arsenic for yaws was the only effective medication. 
Adolescents born in 1925 entered puberty after 1938. From 1938 to 1942 
sulfonamides were available and may have been used to treat infections 
involving the generative system. Limited amounts of crystalline penicillin 
were available from 1947, and ample long acting penicillin from 1949. The 
Tabar data show that the female cohort, born between 1932 and 1937 and 
thirty to thirty-four years old in 1967, had an ASFR of 174 and eventually a 
completed family size of five at menopause. Of these, the twenty-five women 
born between 1936 and 1937 were prepubertal in 1950. Their average com-
pleted family size was eight; two were infertile and the others had from four 
to thirteen children. It is evident that after 1950 the young women of Tabar 
entering puberty had sexual partners who no longer had “latent gonorrhea.” 
However, infertility started to reappear in the women born after 1940 due 
to the use of modern contraceptives and contact with partners from the 
infected New Ireland mainland, where penicillin administration was given 
only in response to medical need (figure 7.8). After the community use of 
penicillin in 1950, the infertile cohorts of women were slowly replaced. The 
Papua New Guinea national census records that the Tabar population dou-
bled over forty years to reach 3,000 in 1991 and that the restored fertility 
resulted in it doubling to 6,028 over the twenty years to 2011.
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Tabar and the World

A sexually transmitted infection in one individual is generally hidden from 
another individual. In the world at large “community infertility” was also 
hidden when immigration and invasion concealed the scarcity of progeny 
within certain socially definable sections of the community or state. For 
example, it has been estimated that 25 percent of the crews of British sailing 
ships in the days of Captain James Cook were infected with gonorrhea.70 
Infections transmitted by these men had utterly devastating effects on the 
societies of the Hawai’ian Islands visited by Cook, but the viability of Britain 
was not jeopardized by the very high STI levels that prevailed in this particu-
lar section of its own society.

Two centuries after Cook the people of Tabar had more than a third of 
the women of childbearing age childless due to gonorrheal infection. With 
numbers decreasing at 3 percent per annum, the Tabar population was pro-
jected to disappear by 2020. If penicillin had not become available for use in 
the Tabar Islands, its inhabitants would have now disappeared, as the result 
of a decision of the New Guinea Company and the German New Guinea 
government to allow women only from New Ireland and its offshore islands 
to be exclusively employed to satisfy the domestic and sexual needs of set-
tlers and employers.71 The New Ireland women were chosen because of their 
reputation for customary promiscuous behavior. The immediate response of 
their fertility to penicillin indicates the effectiveness of this antibiotic against 
gonorrhea: it is the only cause of fallopian tube infection that responds to 
penicillin.

If the various New Ireland populations had not been subject to a gyneco-
logical study in 1950, the opportunity to prove the actual physical cause of 
population decline would have been slowly lost (figure 7.9). The population 
growth that followed its nadir would have been ascribed to social initiatives 
and the amelioration of Rivers’s “culture contact.” As happened elsewhere 
in the tropics, the community-wide use of penicillin for yaws and its more 
selective use on patients for various other problems would, as a side effect, 
have reduced the incidence of gonorrhea. Its historical role would soon have 
been hidden by the tidal wave of global antibiotic use.

As World War II ended, the pharmaceutical companies were geared to 
produce large quantities of penicillin, and it soon became available world-
wide. In the armed forces penicillin rapidly became the treatment of choice 
for both syphilis and gonorrhea. The crystalline form required refrigeration, 
limiting its use to hospitals and clinics. Long-acting oily penicillin became 
available in 1949 and quickly replaced arsenicals in the treatment of yaws. In 



community infertility in papua new guinea  •  241

the mid-1950s community-wide campaigns to eradicate yaws became WHO 
policy. Penicillin could not open blocked salpingeal tubes, but it was effective 
in curing pelvic inflammatory disease, epididymitis, and prostatitis and in so 
doing reduced the amount of involuntary childlessness.

The exponential growth of the Tabar population since the eradication 
of gonorrhea in the 1950s matched the growth of populations throughout 
the colonized world. Crude birthrates increased as the innate reproductive 
potential of populations began to be achieved. The “community infertility” 
caused by gonorrhea, previously a disease with no effective treatment, had 
for generations been a damper on fertility in infected communities world-
wide. Historically, this hidden affliction was spread to populations within 
countries of the world as they were being colonized. The study of the isolated 
population of the Tabar Islands provided a rare opportunity for this hidden 
process to be revealed.

Promiscuity + Gonorrhea = Childlessness

The equation “Promiscuity + Gonorrhea = Childlessness” aptly summarizes 
the historical experience of all societies. Gonorrhea spread as empires and 
nations expanded into what hitherto had been the quarantined spaces of 
the globe, but the consequences were usually hidden to participants in the 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

1850 1870 1890 1910 1930 1950 1970 1990 2010

No gonorrhea (estimated) With penicillin (actual)

Without penicillin (calculated)

Po
pu

la
tio

n
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process. In these societies childlessness had been a rare event, one linked in 
the minds of people to either the consumption of plant materials reputed 
to be known only to certain older women or to a spell placed by a sorcerer 
preventing conception in an otherwise healthy woman. The link between the 
strange invaders and the respiratory and gastrointestinal infections that they 
brought was generally recognized, but not the link between the strangers and 
the increasing prevalence of childlessness.

Searching for references on childlessness, I first came on the concern of 
the Emperor Augustus at the failure of the Roman patriarchy to generate the 
required number of births to match the number of deaths in their section of 
Roman society and the special laws he promulgated to encourage the Romans 
to reproduce in the same manner as the Christians.72 My next discovery 
was the story of Spartan women around four hundred years earlier.73 The 
Greeks had coined the word oliganthropia to describe sparse population, and 
Pomeroy considers every social, psychological, and economic aspect of the 
Spartan decline that had commenced about 480 BCE. However, there is no 
mention of a high mortality epidemic or venereal disease. In October 2017 
I chanced on the PhD thesis by Timothy Doran on the same subject.74 As it 
is a demographic thesis, it is more precise and specifies that eight thousand 
Spartiates in 480 BCE declined to one thousand by 330 BCE. Fortunately, 
true Spartans maintained records and a census to prove their identity. Again, 
the discourse covers all aspects of the society, including promiscuity, but epi-
demics and venereal disease are not mentioned. Centuries before this decline 
hordes of Greeks and Phoenicians invaded the western Mediterranean and 
established colonies as far as the Atlantic coast. The question is, why did soci-
eties that could produce hordes become societies that needed miscegenation 
to maintain their population?

Human Petri Dish

Unknowingly, the recruitment from 1880 to 1925 of pubertal Tabar women 
by German and other settlers for use as concubines created a unique bio-
logical experiment in which the women were infected with all the venereal 
diseases transmitted by their partners, randomly drawn from many coun-
tries. The 35 percent primary infertility is indicative of the efficiency of 
Neisseria gonorrhoeae in establishing a hostile uterine environment and in due 
course blocking the fallopian tubes and acting as a permanent contraceptive. 
Promiscuous social behavior, matched with the high prevalence of gonorrhea 
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in the settler community, resulted in a combined primary and secondary 
infertility of 77 percent of the Tabar women.

Their male partners would have also brought syphilis with them, but 
frambesia (yaws), which was endemic in tropical New Ireland, gave the 
women immunity. However, the original inhabitants of southern Australia 
and New Zealand had no such immunity and were infected with epidemic 
syphilis with symptoms matching those that occurred in Europe in the 
sixteenth century.75 The residual secondary infertility in Tabar was not sig-
nificantly less than that in Lemankoa, indicating that if genital Chlamydia 
trachomatis was transmitted by the settlers, it had little perceptible effect on 
fertility.

Antiquity of Gonorrhea

My thesis is that gonorrhea is the only organism that will produce population 
decline in a promiscuous society or in a section of a society that is promis-
cuous. The written history of the world in antiquity is centered around the 
Mediterranean. Century after century distant northern and northeastern 
societies without gonorrhea invaded southern Europe and the Mediterranean 
littoral with its declining populations due to gonorrhea. After Bartolomeo 
Diaz rounded the Cape of Good Hope in 1482, gonorrhea slowly became a 
hidden pandemic, doing its part to keep global population growth under 1 
percent per annum.

 Only gonorrhea can cause a significant level of primary infertility. Pelvic 
inflammatory disease and orchitis were described by Greek physicians.76 
Gonorrhea is a silent disease, and many of the women of Tabar would have 
thought their pelvic pain was just a bad period. Childlessness ascribed by 
Rivers in the Southwest Pacific to psychic causes and ascribed by Cicero and 
Polybius in Greek and Roman societies to socioeconomic causes is the most 
evident symptom of hidden gonorrhea.

The earliest common recent ancestor of the current gonorrhea serovars has 
been identified as appearing no later than 1544.77 I postulate that missing 
genetic links could have been destroyed by the Black Death in the fourteenth 
century. The highest incidence of the plague was in the towns and settle-
ments where gonorrhea was most prevalent. Gonorrhea occurred only in 
Eurasia. The plague would have eliminated the serovars needed to provide 
a projection back to a tMRCA of the tissue invading gonococcus in Egypt 
around the year 600 BCE.
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For how long in the twenty-first century will our current control of this 
hidden affliction continue? Over the past eighty years, the gonococcus has 
repeatedly rearranged its genetic biochemistry to neuter antibiotics—sul-
fonamides from the 1940s, penicillins from 1955, tetracyclines from 1975, 
cephalosporins from 1985, fluoroquinolones from 1990, and azythromycins 
from 2015. Slowly but surely the gonococcus has ensured its survival as an 
obligate parasite, limiting human reproduction with great effectiveness. The 
exponential growth in human population that followed the conquest of gon-
orrhea by penicillin has contributed to the population crisis that we now 
recognize to be unsustainable. Perhaps this biological community contra-
ceptive will continue to mutate, thus protecting humans from their innate 
propensity to overpopulate?
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Chapter Eight

Fertility, STIs, and Sexual 
Behavior in Early and  

Mid-Twentieth-Century 
 East Africa

Shane Doyle

Problematic Generalizations: Fertility and STIs in African 
History

Narratives around fertility and sexually transmitted infections in Africa have 
commonly been characterized by assumptions of universality. Influential the-
ories promoted by Jack Goody and Jack Caldwell identified African cultures 
as profoundly pronatalist, with the prioritization of the expansion of the lin-
eage causing infidelity to be tolerated and polygamy encouraged. Caldwell 
and colleagues expanded on this thesis in light of Africa’s HIV pandemic, to 
suggest that pronatalism exposed Africans to a high risk of STI infection.1 
Explanations for the delay in population growth until the 1950s across much 
of Africa similarly typically focused on gonorrhea and syphilis as the primary 
cause of subfertility.2 Moreover, historical analyses of medical interventions 
against STIs have been consistently negative, owing to a focus on the early 
colonial experience.3

This chapter addresses this tendency toward an assumed homogeneity 
in depictions of the history of fertility and STIs in Africa. It compares the 
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history of two neighboring societies, Buganda in modern-day Uganda and 
Buhaya in Tanzania (formerly Tanganyika). It shows that although com-
monalities in these societies’ experience of fertility change, gonorrhea, and 
syphilis can be identified, fundamental differences existed in both causation 
and response. The importance of these findings is threefold. Most obvi-
ously, this comparison suggests that if significant levels of variation in local 
experience over time and space existed, despite Buganda’s and Buhaya’s core 
similarities, then assumptions of continent-wide patterns of change should 
be reconsidered. Second, the analysis of the growing liberalism of STI inter-
ventions in Buganda from the 1920s illustrates the capacity of colonial 
medicine to adapt to both local and metropolitan pressures. The third aspect 
of this study, which has broader significance, is that, while STI campaigns 
were most effective where local populations accepted external assertions that 
subfertility resulted from gonorrhea and syphilis, overall STI interventions’ 
impact was so great because they provided a vehicle for a broader transforma-
tion in reproductive health care.

Buganda and Buhaya: Subfertility and STIs

Buganda and Buhaya, though separated today by an international border (see 
figure 8.1), share fundamental geographic and cultural characteristics. Their 
languages are to a large degree mutually intelligible; their social relationships 
have been shaped by a history of monarchical government; their indigenous 
religions drew on similar core beliefs and structures; and neither society was 
especially pronatalist.4 Haya families lost their land if they lacked a legitimate 
heir but, because cultivable land was relatively limited, did not particularly 
value extremely large families. Girls who became pregnant before marriage 
were encouraged to abort or, it is claimed, were murdered. Mothers were 
pressured to breastfeed for up to four years, which was (correctly) believed to 
suppress the chances of a further conception. Women who conceived soon 
after giving birth were sent away to their parents when their next child was 
born to avoid another short birth interval. This was a culture that encour-
aged caution in childbearing.5 Similarly, in Buganda, while having several 
children was highly valued, women who had extremely large families were 
socially defined as lacking self-control. Proverbs described such women as 
reproducing “like a dog” and referred to giving birth as a “deadly thing.” 
Some sources suggest it was common for inconvenient pregnancies to be ter-
minated, and social norms did not expect a widow with children to remarry. 
As in Buhaya, women aimed for very long birth intervals.6
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The experience of colonial rule within Buganda and Buhaya, moreover, 
was also directly comparable. Both were characterized by early, successful 
missionization, and each possessed highly developed educational and medical 
systems and enjoyed unusual prosperity through cash cropping. Strikingly, 
both societies also followed similar trajectories of demographic and medical 
change. During the first half of the twentieth century, Buganda and Buhaya 
were notorious for high reported STI rates, and very low recorded fertility. 
Then, from the 1950s, STI incidence in both societies fell sharply, and total 
fertility rates doubled within a generation.

While the underlying similarities in socioeconomic characteristics 
and demographic trends are undeniable, the causation of fertility change 
varied significantly across the two case study areas. Moreover, the appar-
ent homogeneity in STI patterns was in large part a product of a shared 
moral discourse and common principles of (mis)diagnosis that drew on, 
and reinforced, a sense of regional crisis. In the late nineteenth and early 
twentieth centuries, a series of famines and epidemics, from sleeping sick-
ness to smallpox, created a sense of unease among European administrators 

Figure 8.1. Map of Buganda, Buhaya, and the Great Lakes region. Map created by 
Vincent Hiribarren.
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of the new colonial dependencies of Tanganyika and Uganda. Population 
decline seemed to undermine the legitimacy of an enterprise self-justified by 
Rudyard Kipling’s promise to “Fill full the mouth of famine / And bid the 
sickness cease.”7 More immediately, it threatened the career progression of 
those tasked with bringing these initially unpromising territories to finan-
cial self-sufficiency, given that a falling population limited both the tax base 
and the potential for a rapid expansion of exports. As one official put it in 
1911, a “declining birth-rate which under present conditions appears to be 
inevitable means in years to come declining revenue. .  .  . Therefore from 
a financial point of view apart from a higher motive these people must be 
prevented from allowing themselves to commit race suicide.”8 It was this 
context that explains colonial governments’ willingness to both consider 
medical interventions of remarkable coerciveness and accept missionary 
claims that the primary cause of demographic decline was an epidemic of 
STIs, and in particular of syphilis.

Buganda: From Coercion to Liberalism

Missionary influence rested above all on the shoulders of Albert Cook, a 
Cambridge-trained doctor who founded Uganda’s first hospital in 1897 and 
was the consultant of choice for East Africa’s colonial elite until his retirement 
in 1934. Cook’s ability to shape secular policy drew not only on his reputa-
tion for medical expertise but also on his undoubted skills as a propagandist 
and his initial monopoly of medical data. Before World War I, the region’s 
only apparently credible source of information on epidemiological trends 
was Cook’s carefully maintained, but problematically analyzed, register of in- 
and outpatients at Mengo Hospital (the oldest hospital in Kampala, founded 
by missionaries in 1897). This statistical authority provided the leverage 
that enabled missionary anxieties about the moral decline of Uganda’s first 
generation of converts to be salved through secular legislation of unique 
severity.9 In 1913, for example, Cook claimed that “70 percent of the chil-
dren in Uganda either die from premature birth, or are still-born, or die in 
the first week after birth. In England the corresponding infant mortality is 
14 percent. . . . This heavy infant mortality is accounted for by (1) the vir-
ulent epidemic of venereal disease in the country (2) native ignorance and 
neglect.”10 Reports of this kind reached a crescendo as World War I drew to 
a close, ultimately causing Uganda’s governor Robert Coryndon to fund a 
national Social Purity campaign, led by Cook and his wife, and to support 
the establishment of a network of Anglican maternity centers, which sought 
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to address the “twin evils” of STIs and infertility by establishing a new cul-
ture of Christian familyhood and hygienic maternity care.11

Missionaries then gave Uganda’s early response to STIs its strong weight-
ing toward moralistic admonition and pronatalist interventionism. Indirectly, 
mission influence also resulted in the remarkably coercive intrusiveness that 
would make the country notorious among liberal observers in the metropole. 
Cook’s apocalyptic predictions of demographic collapse due to STIs reso-
nated with the local chiefly elite, who saw that STI control could provide a 
mechanism for the restoration of their authority over an increasingly mobile 
and assertive population. Chiefs’ anxieties, backed up by Cook’s claim “that 
between 1897 and 1907 .  .  . the incidence of syphilis [had] increased rap-
idly” at Mengo Hospital, prompted Uganda’s governor to ask the Colonial 
Office to send an STI specialist to set up a syphilis-control program in 
the protectorate.12 That the expert appointed was one of the Royal Army 
Medical Corps’ leading syphilologists, Col. Francis Lambkin, was indicative 
of colonial preconceptions and would ensure that Uganda’s program would 
be run on military lines from the beginning. Lambkin claimed that due to 
moral and social disintegration the majority of the population were infected 
with syphilis and that the epidemic, if unchecked, would “decimate some 
of [Uganda’s] tribes, and the remainder will become so degenerate as to be 
practically useless.” This cataclysmic analysis brought three further RAMC 
specialists to establish an STI-control program, focusing on Uganda’s central 
kingdom of Buganda, whose chiefly elite were particularly vociferous in their 
demands for radical intervention.13

Buganda’s leading chiefs had seen their power constrained by the imperial 
takeover but found that the colonial administration would legitimize their 
exertion of authority when the state’s fundamental interests were threatened. 
Public health was a sphere where senior chiefs could display their dedication 
to Britain’s civilizing mission and so secure official endorsement for coer-
cive interventions that would not have been accepted in most other policy 
domains.14 Thus county chiefs’ proposal that a new law be passed to compel 
the treatment of the sick was greeted with enthusiasm. Lt. George Keane, 
the RAMC officer tasked with drafting the legislation, recognized that com-
pulsory treatment could resolve declining revenue as well as authority and 
morality, anticipating that compulsion would enlarge the labor supply by up 
to 20 percent.15 The simultaneous publication in 1913 of the protectorate 
government’s “Townships (Venereal Diseases) Rules” and the Buganda king-
dom government’s “Law for Preventing Venereal Disease” symbolized this 
coercive alliance. Syphilis was declared a dangerous disease, and those sus-
pected of being infected faced compulsory examination, while the infected 
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would submit to a full course of treatment, during which they could not 
trade, marry, or have sex. Heavy fines or imprisonment would penalize non-
compliance. Sex workers were particularly targeted for intense supervision 
by chiefs and police, but it was the remarkable degree to which the entire 
Ganda population would be monitored by the chiefly hierarchy that is so 
striking. Local landlords and chiefs were required to check every fortnight 
whether any new infections had occurred among their tenants and subjects 
and to force new cases to accept treatment.16 Uganda’s legislators were clearly 
influenced by previous metropolitan and imperial interventions, but the uni-
versality of compulsion set Uganda apart from India, for example, whose 
Contagious Diseases Acts explicitly focused attention on women.17

While limited funds narrowed the geographic focus within Buganda, 
the campaign’s impact was intense. STI specialist officers, energetically 
supported by chiefs, organized regular mass examinations of entire commu-
nities. In addition to systematic village-level investigations, during which 
inhabitants were required to submit to a cursory, public inspection of their 
genitalia, chiefs were paid for reporting suspected victims of syphilis to a 
treatment center. The presence of potentially syphilitic sores resulted in an 
order to complete a course of treatment, with defaulters tracked down by 
the local police. RAMC officers understood syphilis treatment as essentially 
a form of inoculation, designed to limit further disease transmission, with 
the greater good of the community outweighing the liberty of the individual. 
Compulsory injections suited the overstretched early colonial health system, 
as they freed the “patient of all participation in his treatment and the medical 
officer is independent of his assistance and makes no demands on him.”18

Uganda’s program ended not because of its lack of interest in behav-
ioral change but because of the fallout following an incident in which a 
recently arrived female venereologist, Dr. Margaret Lamont, was dismissed 
from the colonial medical service in 1922 for complaining about oppres-
sive and degrading mass examinations. This prompted the United Kingdom’s 
Association for Moral and Social Hygiene (AMSH), a pressure group that 
had long campaigned against STI policies that unfairly victimized women, 
to take up her case, forcing the Colonial Office to launch an inquiry. For 
Keane, the head of Uganda’s program, that “the compulsory measures of 
Uganda are the most rigorous and far-reaching” in the world was justified by 
the scale of the crisis, as, he claimed, the protectorate’s population suffered 
90 percent STI prevalence, infant mortality of up to nine hundred per thou-
sand, and a stillbirth rate of 12 percent.19 Cook also endorsed the colonial 
system by referring to case records that showed that 22 percent of recent 
outpatients were diagnosed with an STI, while two-thirds of maternity cases 
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had a current or previous syphilis infection.20 Policy in Uganda had been 
driven for fifteen years by such estimates, but only now were they examined 
skeptically. The AMSH dismissed prevalence rates derived from the examina-
tion of individuals suspected by their chiefs of suffering from STIs or from 
people seeking hospital treatment. The assumption that all stillbirths were 
caused by syphilis was equally indefensible. That the reported stillbirth rate 
among mission maternity cases was almost three times higher than in the 
general population indicated to AMSH specialists that they had an atypical 
experience of STIs. Lamont complained that laboratory testing was restricted 
purely on the grounds of expense but reported that her own inspection of 
the general female population found evidence of active infection in only 5 
percent of women. The AMSH considered that the data, taken together, 
indicated that the STI situation in Uganda, with perhaps 10 to 20 percent 
prevalence, was probably similar to that in the United Kingdom, “but we 
don’t adopt Ugandan measures.” The UK government, embarrassed by these 
revelations of how the excessive power of the colonial state could be abused, 
ordered the abandonment of Uganda’s RAMC model of STI control.21

While this story is well known, the transformation in Ugandan policy 
after 1922 has not been fully recognized in previous scholarship, despite the 
similarities with metropolitan trends.22 The protectorate drew back from 
comprehensive compulsion, shifting toward a model based on persuasion 
supported by mass availability of treatment. Interventions were not entirely 
free of coercion, but this was no longer policy’s defining characteristic. In 
1941 the colonial state did quietly approve legislation that granted new pow-
ers to detain and examine sex workers, who were defined rather loosely. This 
was justified as a wartime measure because of the fear that STIs would lower 
troops’ efficiency and, it seems, was largely forgotten until the 1950s, when 
male fears about the increase in female industrial employment and growing 
ethnic neoconservatism resulted in sporadic assaults on independent women 
in Buganda. At this point the 1941 law came back into sporadic use, as 
women traveling alone to Kampala were removed from buses and forced to 
return to the countryside, others were randomly arrested on city streets and 
carried off to be tested for STIs, and schools had to close due to unmarried 
teachers being charged with prostitution. Each outbreak of gender repression 
proved short-lived, in part because of pressure in response exerted by met-
ropolitan groups, such as the Mothers' Union and AMSH, on the Colonial 
Office, and so there was overall no discernible impact on the number of 
autonomous women in the city, prostitution, or STI prevalence.23

The tone of health education meanwhile also grew more positive as colo-
nial rule matured, focusing less on fear and morality and more on modernity 
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and familial development. STI propaganda increasingly focused on the male 
household head, encouraging sexual restraint so that he could concentrate his 
expenditure within the bounds of the nuclear family and so raise its health 
and living standards. The most obvious attempt to Africanize this improving 
vision of modernity was the emphasis placed on the need to avoid STIs to 
satisfy the assumed desire for high levels of fertility.24 By the 1960s, as rad-
ical nationalism and decolonization reframed the state-subject relationship, 
STI strategies drew back from an explicit attempt to critique and transform 
indigenous culture. Instead, they refocused on the pragmatic goal of under-
standing how sexual behavioral patterns had changed so that public health 
information on how to minimize infection risk could be best targeted.25 
Attention shifted from the moral to the social context of STI infection, such 
as the role played by alcohol usage and Buganda’s changing age structure. 
The fixation with prostitutes and barmaids, and the desire to redefine mar-
riage, was dropped, as studies showed that 70 percent of Kampala’s STI cases 
were unmarried, 15 percent were schoolchildren, and police, army, truck and 
bus drivers, and university students were all identified as having particularly 
high levels of infection.26

This redirection of focus in relation to STI policy was to a large degree 
shaped by the legacy of the 1922 scandal. The records of the AMSH indicate 
that Uganda’s treatment of women in general, and sex workers in particular, 
was particularly closely monitored by metropolitan pressure groups through-
out the remainder of the colonial period. Criticism of Uganda’s misuse of 
data and systematic misdiagnosis prompted a shift toward an unusually 
empirical, cautious interpretation of signs and symptoms. Diagnostic prac-
tice was increasingly modeled on norms established at Mulago Hospital 
(founded in Kampala in 1913), whose role as East Africa’s center of medi-
cal research between the 1920s and 1960s permitted sustained consideration 
of STI trends. Analysis of postmortems between 1931 and 1946, for exam-
ple, revealed evidence of previous syphilitic infection in only 11.8 percent 
of cases, much lower than estimates produced through serology or clini-
cal signs and very similar to rates recorded in contemporary US autopsies. 
Pathological examination revealed that most neonatal deaths were in fact 
due to birth-related infection, while infant deaths were mainly the result of 
pneumonia, malaria, meningitis, and malnutrition. That syphilis, which had 
previously been blamed for most child mortality, was found to be of mar-
ginal significance prompted a revision of protocols around the interpretation 
of Kahn tests so that only strongly positive results would be taken as an indi-
cator of syphilitic infection among all age groups.27
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A gradual shift toward diagnostic caution had begun almost immedi-
ately in Uganda’s secular hospitals following the Lamont scandal, but it was 
delayed in rural dispensaries and mission units, where assumptions of sin-
fulness proved particularly entrenched. Thus, the proportion of maternity 
patients at Mengo Hospital who were recorded as having a history of syphilis 
fell from 44 percent in 1929 to 33 percent, still a very high level, a decade 
later. That this decline was a consequence of growing diagnostic accuracy 
is suggested by the strengthening relationship between a history of syphilis 
and neonatal mortality over this period. Rates of neonatal mortality varied 
by only 0.6 percent in 1929, depending on whether a history of syphilis was 
recorded or not. By 1939 the incidence of neonatal mortality was 7.3 percent 
among patients with a history of syphilis and 4 percent for those without.28 
As late as 1953, while only 1 percent of infants attending secular child wel-
fare clinics around Kampala were found to be syphilitic, the proportion of 
all cases diagnosed in the children’s clinic at Nsambya Catholic Hospital 
between 1952 and 1954 identified as syphilis was 13 percent. Although these 
figures may appear to be a comparison of prevalence and incidence data, 
as child welfare clinics were aimed at preventing rather than curing disease, 
in fact child welfare specialists frequently complained that many women 
brought their children only when they were ill. The doctor who led the child 
welfare program in Kampala had in fact initially come to Uganda as a med-
ical missionary but quickly moved to the state sector, partly because of what 
she considered gross overdiagnosis of STIs: “When I went out in ’46 the first 
thing I was told was that c. 80 percent of the population were syphilitic.”29

Buhaya: The Vernacularization of Colonial Discourse

Discourse and policy around STIs and fertility in Buhaya mimicked 
Buganda’s in many ways. In part, this reflected pressures and preconceptions 
that were common across early colonial contexts in Africa. But beyond racial 
assumptions around the oversexed African, and underfunded imperial periph-
eries, there existed a conscious imitation of Buganda across much of British 
Africa in the early decades of the twentieth century. Buganda had negotiated 
a unique constitutional relationship with its British overrulers; it was perhaps 
the continent’s most famous site of mission activity, and its long-standing 
unusual wealth and highly educated society, predating colonialism, permit-
ted it to exert influence across the entire region. Administrators and clergy 
deliberately observed and learned from the Buganda model, but their fix-
ation with low fertility and high STI rates derived from their observation 
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of local conditions as well as external influences. European descriptions of 
Haya villages repeatedly noted the jarring paucity of children. The seeming 
tolerance by Haya of extramarital affairs in specific circumstances unsurpris-
ingly encouraged assumptions among both missionaries and administrators 
that subfertility and high infant mortality were the consequences of “dis-
eases of immorality,” a process of logic that Haya themselves would absorb, 
as decades of condemnatory sermons and public health campaigns were rein-
forced by a comparative ethnography driven in part, as Derek Peterson has 
shown, by a competitive ethnic patriotism.30

In Buhaya, as in Buganda, fertility and STIs were frequently discussed in 
apocalyptic terms during the first quarter of the twentieth century. In 1913 
one of many missionary jeremiads stated, “We live among a dying people. 
We always return from the clinic with this impression: sick from top to bot-
tom. Unclean diseases have penetrated the people to a terrifying degree.”31 
Successive administrative reports associated population decline with pro-
miscuity and STIs and, worried about declining tax revenues, defined the 
apparent decline in the birthrate as being “of the utmost importance.”32 
Where Buhaya diverged from its northern neighbor was that such predic-
tions of imminent disaster persisted far beyond the early 1920s, almost until 
the end of the colonial era. In 1938 a missionary doctor preached that ‘“vene-
real disease has become rampant. We try to heal but it does not seem to help. 
. . . The Haya are a dying people. Your country will be eaten up by another 
people. Hayaland stands at the door of death.”’33 That year steadily declining 
tax receipts caused Tanganyika’s colonial government to dispatch Arthur and 
Geraldine Culwick, regarded as demographic specialists, to propose solutions 
to what was regarded as a population crisis. The Culwicks’ report mimicked 
the missionaries’ millenarian warnings: “The Bahaya are threatened with 
extinction as the result of venereal disease.”34 When census returns showed 
that Buhaya was an exception to the accelerating demographic growth that 
characterized East Africa, the colonial administration interpreted a fractional 
fall in the number of Haya from 259,931 in 1931 to 259,338 in 1948 as 
confirming “the trend foretold by Culwick. . . . The population is rapidly dis-
appearing due to VD, prostitution and the general break-up of family life.”35 
As late as 1952, a medical report reaffirmed that “the tribe is dying.”36

Buganda’s and Buhaya’s rates of natural increase, or lack thereof, were in 
fact rather similar in the mid-twentieth century, but Buganda’s perceived cri-
sis was largely forgotten because of the enormous immigration of particularly 
fecund ethnic groups from the 1920s. Just as visible population expansion 
provides one explanation for the growing liberalism of Buganda’s STI policy, 
so the enduring, if misguided, sense of imminent demographic collapse in 
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Buhaya helps account for the sustained extremism of its interventions over 
the colonial period. Energy and anxiety also stemmed from repeated medi-
cal reports that STIs were more common in Buhaya than anywhere else in 
Tanganyika. In 1925, for example, syphilis and gonorrhea accounted for 31 
and 7 percent, respectively, of all outpatient diagnoses at Bukoba Hospital. 
Three years later 42 percent of cases treated in Buhaya’s many rural medi-
cal units were diagnosed as syphilis, three and a half times the Tanganyikan 
average. In the early 1940s a quarter of antenatal cases had strongly positive 
Kahn tests, and a fifth of military recruits were diagnosed as suffering from 
gonorrhea. A third of all operations at Bukoba Hospital were believed to be 
related to gonorrhea.37 That Haya dominated East Africa’s sex trade added 
credibility to such figures, while the cyclical movement of large numbers of 
sex workers in and out of the district provided a convenient target on which 
to focus. Decade after decade proposals aimed at preventing suspected pros-
titutes from boarding ferries and buses, confining their operations to licensed 
brothels, or simply incarcerating them were repeatedly proposed.38

Buhaya’s assimilation into the British Empire during World War I involved 
the transfer of administrative models and colonial and missionary person-
nel from Uganda. Albert Cook himself journeyed to Bukoba in 1919 to 
advocate for the adoption of Ugandan models of STI control. Struck by the 
coalescence of demographic, medical, and moral crises, Bukoba’s adminis-
trators immediately requested permission from the colonial office to enforce 
compulsory inspection and treatment. It is particularly striking that less than 
a year after Uganda formally abandoned its coercive STI program, Buhaya’s 
administration’s requests for its replication within Tanganyika reached a 
crescendo: “Otherwise this rich and fertile district will . . . become depopu-
lated and revert to bush.”39 Permission to replicate the Ugandan model was 
refused. Instead, in 1924 Buhaya instituted an intensive if toned-down pro-
gram of mass semi-voluntary inspection and treatment, delivered through a 
new network of dispensaries run by tribal dressers. This approach was utterly 
unsuccessful, largely because the reliance on bismuth as the treatment for 
syphilis required numerous painful injections over so many months that 
defaulting was universal. In 1948 3,881 bismuth injections for syphilis given 
in nine dispensaries had achieved not one single cure because no patient had 
completed the course.40

As it became obvious that mass treatment offered little hope of controlling 
STIs, the sense grew between the wars that only a change of attitudes and 
behavior could save the Haya. STIs featured prominently in missionaries’ 
sermons, official speeches, and school visits. Both the chiefly council and 
the Lutheran Church ruled that infections with gonorrhea or syphilis were 
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grounds for divorce. And colonial experts recommended that the infected 
should wear a special badge, be separated from society, and undergo com-
pulsory treatment, largely as an example to the uninfected.41 After World 
War II popular discourse began to reflect external anxieties about demo-
graphic extinction and moral degradation. As indigenous politics in East 
Africa became restructured around a competitive patriotism that sought to 
control or reject emergent nationalist movements, populist demands for 
extreme measures against suspected prostitutes escalated beyond what was 
considered tolerable even by the illiberal standards of Tanganyika’s colo-
nial administration.42 In 1951 anger turned against the imperial system: 
Europeans’ repeated linkage of immorality, STIs, and demographic col-
lapse was turned against them. With colonial inaction being interpreted 
as a “deliberate policy designed to reduce the population of the District,” 
administrators cast around for radical new interventions. The development 
of regional research organizations such as the East African Medical Survey 
(EAMS) offered officials external solutions to local impasses. When the 
EAMS’s pilot study indicated that the mass use of penicillin could eradicate 
syphilis and gonorrhea, the district commissioner convinced the Haya to pay 
for such a program through a special tax on coffee exports. Accepting the 
failure of moral admonition, it was now hoped that the assumption of finan-
cial responsibility would encourage the Haya to accept liability for their own 
health and so reform their sexual practices. “If not, the Haya would learn at 
their own expense that a purely medical approach will not work, and they 
would in future have only themselves, instead of government, to blame.”43

That EAMS staff gave implicit support to the concept of mass compulsory 
treatment might seem an example of researchers being captured by the con-
cerns of their subjects. But in fact their acceptance of compulsion followed 
their rejection of the local fixation with female immorality. While the EAMS 
accepted that prostitution had to be controlled, women were depicted as the 
victims of Buhaya’s STI problem. Researchers believed that “men spent most 
of their time womanizing and drinking,” that most female infections resulted 
from their husbands’ infidelity, and that owing to social embarrassment and 
physiological obstacles to self-diagnosis, the female reproductive system had 
typically already been damaged by gonorrhea by the time women sought 
treatment.44 A voluntarist campaign therefore would leave most female vic-
tims of STIs untreated.

The success of Buhaya’s STI control program followed the decision to 
use a single-shot high-dosage injection of procaine penicillin as treatment 
for both gonorrhea and syphilis. The initial strategy prioritized speed, treat-
ing everyone with a history of STI infection or low fertility and rejecting 
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the time-consuming niceties of testing. Medical teams depended on forceful 
persuasion, relying on missionaries and local chiefs to ensure attendance. As 
one participant in the program recalled, “They brought the medicine there, 
and people were being injected compulsorily. . . . There was really meaning-
ful propaganda going on, and the force behind it in the villages was kind of 
hand in glove.” Only as the campaign matured in the mid-1950s did testing 
begin to take on more prominence. This followed the decision to shift from 
a targeted peripatetic program that sought to radically reduce STIs within 
a locality to a mass campaign of easily accessible treatment, with injections 
being made available in each of Buhaya’s twenty-three dispensaries. This 
reflected a new strategy, shaped by a new generation of Tanganyikan doc-
tors, which sought to integrate STI control within a wider push to improve 
public health, from antimalarial measures to water sanitation and nutri-
tional health education.45

Discussion: Fertility Change and STIs in a  
Sociomedical Context

In both societies impressive investments in fundamentally different control 
programs after 1950 were associated with rapid declines in STI prevalence 
and coincided with some of the sharpest increases in fertility rates in 
recorded history. As demonstrated earlier in the chapter, misdiagnosis of 
primary and secondary syphilis was so commonplace before the 1950s that 
longitudinal data relating to these conditions are of limited value. Tertiary 
syphilis, however, was less affected by difficulties in differential diagnosis, 
and so data relating to its impact on the nervous and cardiovascular sys-
tems can be regarded as reasonably reliable. Studies at Mulago Hospital in 
Kampala found that the incidence of neurosyphilis declined from 0.30 per-
cent in 1937–41 to 0.04 percent in 1960–64, while conditions linked to 
syphilis accounted for 27 percent of cardiac admissions in 1952, 12 percent 
in 1957, 6 percent in 1965, and 4 percent in 1970.46 Surveys, censuses, and 
Demographic Health Surveys estimated that Buganda’s total fertility rate rose 
sharply from 3.0 in 1952 to 4.9 in 1959, 5.3 in 1969, and 8.0 in 1982–84. 
Rates of female sterility in Buganda meanwhile fell from 25 percent in 1948 
to 18 percent in 1969 and 5 percent in 1994.47 Buhaya’s transformation was 
even more sudden. Here the total fertility rate rose from 3.0 in 1952 to 7.2 
in 1967. Buhaya seems to have suffered less severely from primary sterility 
than Buganda. From a peak in 1938 at 18.5 percent, rates fell rapidly from 
the 1960s so that by 1984 southern Buhaya had the lowest levels of female 
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infertility of seven districts surveyed in Tanzania, and in 1991 only 2 per-
cent of ever-married women in Kagera region, within which Haya were the 
largest population group, were childless.48 Buhaya’s major problem had been 
secondary sterility. The proportion of ever-pregnant women in their twen-
ties who had not conceived in the past five years fell from 51 to 8 percent 
between 1951 and 1973, while for women in their thirties the proportion 
fell from a remarkable 88 to 36 percent.49 The relationship between STIs and 
fertility, however, was complex.

That STIs could provide only a partial explanation for subfertility was 
recognized even by researchers commissioned to analyze the demographic 
consequences of syphilis and gonorrhea. The EAMS noted in 1953 that 
STI rates were almost identical in Buhaya and the nearby region of Ukara, 
yet Ukara’s fertility rates were 75 percent higher. Its report observed that in 
Buhaya it was necessary also to consider the “growing breakup of family life 
at an early stage with a consequent low birth rate in the later years of the 
female’s reproductive life.”50 This comparative perspective highlighted that the 
reproductive impact of STIs depended not just on medical interventions but 
on social responses. In some African societies, typically those such as Buhaya, 
where childlessness threatened the loss of landed property, or regions where 
the slave trade and a particularly disruptive colonialism destabilized familial 
relationships, subfertility engendered a cycle of self-defeating behaviors.51

Among the Haya intense pressure to produce an heir accelerated part-
ner exchange and divorce. A survey in the 1950s found that 22 percent 
of ever-married women in their twenties were divorced or separated, and 
another 24 percent were on their second or third marriage.52 Infertility, as 
in many societies, implied a moral failure that legitimized divorce: “The par-
ents of the husband would argue that it was justifiable for him to divorce 
because the wife had produced no children and so she was like a prostitute 
to him.”53 What was remarkable in Buhaya was how little time a couple was 
granted before alternative avenues to conception were proposed. A female 
interviewee remembered how “old women advised you to go with other, 
potent men” if, like her, pregnancy did not quickly follow a wedding. The 
alternative was bleak: “They hated [a childless woman], especially in the hus-
band’s family.” Several women stated that they were divorced within a year of 
marriage, accused of being barren. Men were also pressured to seek children 
outside marriage, according to informants: “Very few men can tolerate to 
live with a barren woman and be faithful to her.” Those who tried repeatedly 
to secure a child in new relationships were regarded as particularly likely to 
transmit STIs, saboteurs of Haya fertility. As one interviewee put it, “Old, 
infertile men would take girls of fifteen or sixteen and start trying to have 
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children with them, so they spoiled the factory.” Other men abandoned their 
Haya wives to marry women from ethnic groups known to be particularly 
prolific, such as Bahangaza: “Those are the women who had many children” 
in colonial Tanganyika. Less problematic, given the relative infrequency of 
church marriage, but significant nonetheless, was the insistence of missions 
during the mid-twentieth century that a wedding could be permitted only 
when both partners had a negative Kahn test. Given the retrospective reali-
zation that such tests produced frequent false positives before the technical 
improvements of the mid-1950s, many couples must have been wrongly 
denied the opportunity to form a reproductive union.54

The attempt by East African secular and religious authorities to convince 
local populations of sexually transmitted diseases’ severity and ubiquity, and 
their dominant role in causing infertility, was remarkable in its intensity and 
longevity. Although authorities’ understanding had become more nuanced by 
the 1950s, the success of penicillin-based STI campaigns between 1950 and 
1970 was in part due to earlier propaganda forcing a revision in indigenous 
thinking about the nature of syphilis and about the connection between STIs 
and subfertility. In Buganda, as in much of the region, precolonial character-
izations of syphilis, in contrast to gonorrhea, did not automatically define 
it as a sexually transmitted disease. Proverbs referring to gonorrhea empha-
sized its association with immorality and sexual means of transmission; those 
relating to syphilis did not. Oral accounts and local practices indicated that 
the disease was thought to spread usually by nonsexual contact or through 
in utero transmission. The broad consensus in the scholarship is that early 
European observers mistakenly assumed that all symptoms of treponemal 
disease they encountered were due to sexually transmitted syphilis, whereas 
most cases would in fact have been endemic syphilis or yaws. The lack of 
shame that so outraged missionaries and medics was sincere and appropri-
ate, in the early colonial period at least. It is hypothesized that over time 
improved hygiene and increased use of clothing among children reduced the 
prevalence of nonsexual treponemal diseases, facilitating their displacement 
by sexually transmitted syphilis. Certainly, this displacement occurred to a 
large degree within local popular conceptualizations of syphilis. Even in the 
early 1940s newly arrived doctors were still shocked and amused by the fre-
quency with which their medical encounters with patients went as follows: 
“What’s the matter? ‘Oh, I’ve got syphilis,’ with a beaming smile.” In the 
decades that followed, such reports gradually disappeared from the repertoire 
of medical anecdotes.55

In Buhaya in particular there developed an extremely powerful association 
in vernacular discourse between promiscuity, sexually transmitted disease, 
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and infertility. Deepening anxiety about reproductive failure prompted 
internal debates where consensus was achieved that STIs were the primary, 
though not sole, agent, and immorality was the underlying cause of STIs. 
Agreement about exactly whose morality was most problematic was of course 
harder to come by, but the broad linkage was dominant in both contempo-
rary sources and oral memory relating to the 1950s and 1960s. According to 
one group of male students writing in 1961, “Prostitutes are disseminators 
of disease. . . . Because of these diseases many women do not give birth.”56 
Oral informants tended to be less accusatory, emphasizing recognition of the 
value of openness about the risks of promiscuity. “They used to tell young 
boys and girls not to do sexual intercourse; otherwise they would get diseases 
such as syphilis and gonorrhea. They said that those diseases could destroy 
the reproductive system. . . . The increase in fertility . . . coincided with . . . 
syphilis being reduced, by antibiotics.”57 “Fertility increased because people 
learnt not to keep STIs a secret, but to go to the doctor because they were an 
obstacle to reproduction.”58

The extent to which mission-led theories of causality had been absorbed 
is indicated by the acceptance of their reverse logic. In the early 1950s an 
anthropologist working with the East African Medical Survey found that 
“if women had living children, they replied negatively to questions about 
having noticed symptoms of one of the venereal diseases even though when 
tested they had a strong positive reaction to the Kahn test. If women had 
no children or if one or more of their children had died, they replied affir-
matively to the same question, even though when tested they had double 
negative Kahn reactions. Haya women held venereal disease to be responsible 
. . . for the fate of their [childless] condition apparently irrespective of their 
actual medical condition.”59 A decade earlier another medical researcher had 
made a similar observation: “If you believe . . . all who confessed to VD you 
would be led to assume that the disease was universal in the strictest sense 
of the word, yet many women who confessed to syphilis, the all-powerful, 
mysterious and ubiquitous disease, had a negative laboratory result.”60 One 
striking feature of my interviews with elderly Haya was the revelation that 
every single woman had used traditional herbs in an attempt to prevent STI 
infection, an indication of the actual or assumed frequency of extramarital 
affairs, and STIs, within the society. “If a woman conceived she had to put 
inside local herbs for the treatment of diseases liable to cause miscarriage.” 
That this practice largely died out was due partly to recognition of the supe-
rior curative power of penicillin and partly to public health advice that “these 
herbs could cause infertility, because they block the cervix.”61
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This willingness to believe in their own immorality and infected status 
contributed to the particular enthusiasm with which Haya participated in 
the penicillin campaign of the 1950s and 1960s. Reports of the miraculous 
cure—its efficacy, immediacy, and painlessness contrasting so sharply with 
earlier treatments—created a sense of reproductive urgency, according to 
informants’ accounts. The older generation, convinced that penicillin had 
removed the brake on population growth, pressured those of reproductive 
age to maximize their family size, to compensate for their own subfertility. As 
one man who came to maturity in the 1960s remembered, “My parents, they 
said that because we did not have enough children, for example, I was born 
alone, my mother she is the only daughter of her parents, when I said that I 
would like to have not more than six children, they said, ‘you will be blessed 
to have as many children as possible.’ . . . I should have children who would 
replace those they would have borne.”62 This shift in thinking was reflected in 
a remarkable change in reported ideal family size. In 1952 most answers fell 
between two and six, far lower than the norm elsewhere in colonial Africa. 
Yet in the context of early 1950s Buhaya, hoping for six children would have 
seemed wildly ambitious. By 2000 typical answers were ten or twelve, even 
though Buhaya’s population had quadrupled, and population pressure on the 
land was high.63 Haya reproductive optimism was also reflected in a stabiliza-
tion of marriage, with the proportion of ever-married women who had been 
divorced by the age of thirty falling from a half to a third in two decades.64

The late colonial STI campaigns do seem to have contributed to a rapid 
increase in fertility and to a change in marriage patterns in Buhaya. That 
neurosyphilis, cardiovascular syphilis, and rates of primary and secondary 
sterility declined so sharply in the third quarter of the twentieth century 
indicates that penicillin markedly reduced the destructive consequences of 
ineffectively treated STIs. The penicillin-based campaigns’ impact on sexual 
behavior and overall STI incidence and prevalence, however, should not be 
exaggerated. While Uganda’s data from the 1950s and 1960s tell a story of 
steady declining incidence of some STIs (see figure 8.2), these figures should 
not be taken at face value. They were affected by greater accuracy and cau-
tion in diagnosis, as discussed earlier. Moreover, the treatment itself altered 
the behavior of the sick and created a selection effect that altered the rela-
tive frequency of the various STIs. One of the most striking consequences 
of penicillin’s emergence was that it radically changed STI patients’ gender 
profile. Before the 1950s men had made up the great majority of patients 
diagnosed with STIs in local clinics across the region. This was explained by 
the EAMS in both cultural and physiological terms: “Firstly the symptoms 
of gonorrhoea among women were often not severe enough either to warrant 
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a trip to a clinic or to be detectable by a doctor, and secondly women in 
the lakes region were generally unwilling to come forward for gynaecologi-
cal examination for whatever reason.” This was immediately transformed by 
penicillin. By 1952 women made up 73 percent of STI patients attending 
Bukoba Hospital. It seems that it was awareness of a rapid, effective cure 
that encouraged women to accept the elevated risk of social embarrassment 
they faced and to seek testing and treatment. Penicillin also drew out suffer-
ers of gonorrhea, which constituted 42 percent of all STI cases in that year, 
compared to syphilis’s 49 percent, highlighting the misguided fixation with 
syphilis alone that had characterized the previous half century.65 

In Uganda the incidence of syphilis fell steadily through the 1950s, 
whereas that of gonorrhea remained relatively steady. It is likely that this was 
partly due to individuals with long-standing gonococcal infections coming 
forward for treatment. It may also reflect misidentification of nongonococcal 
urethritis, including chlamydia, as well as new infections of penicillin-re-
sistant gonorrhea, which was reported to be common around Kampala by 
the 1960s.66 That penicillin seems to have provided a competitive advantage 
for STIs other than gonorrhea and syphilis is suggested by the much higher 
incidence of conditions such as chancroid around Kampala, by far the most 
intensively medicated community in East Africa, compared to the rest of 
Uganda. Thus in 1966 gonorrhea and syphilis accounted for 81 percent of all 
STI diagnoses nationally, but only 53 percent in the urban university clinic 
of Makerere.67

STI campaigns then were generally sufficiently effective to avert fertility-af-
fecting sequelae by the 1960s, but new STI infections remained common and 
would of course facilitate the rapid spread of HIV in Buganda and Buhaya 
through the 1970s and 1980s. When penicillin was first introduced as an STI 
treatment in the region, it was feared that it would not “overcome the pro-
pensity to reinfection so frequently revealed. . . . The social attitude towards 
promiscuity, which is the basic predisposing cause of venereal disease, will 
need radical alteration if there is to a substantial reduction in the reservoir of 
infection.”68 The stabilization of marriage seen in Buhaya was not matched 
in Buganda, where instead fertility rose in part due to a growing tolerance of 
pre- and postmarital reproduction in the 1950s and 1960s.69 While tales of 
the agony suffered by men affected by urethral stricture were common during 
discussions of the prepenicillin era, most informants felt that fear of STIs 
disappeared with penicillin. “Male promiscuity even increased because after 
whites came, the STIs could be healed.” “People didn’t fear gonorrhea very 
much because they could be treated and go back home, get infected again 
and go back for more treatment.”70 A 1966 study found that 28 percent of all 
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male undergraduates at Makerere University had had at least one STI within 
the previous year; half of the cases effected no behavioral change, and of these 
two-thirds suffered a reinfection. A few students felt anxiety around STI risk, 
but crucially, in terms of fertility, concealing infection or avoiding treatment 
was thought to be exceptionally unusual.71

Legacies

The case studies of Buganda and Buhaya are so significant because so many 
people for so long believed that eradicating STIs would resolve these soci-
eties’ fertility crises. The intensity of this association was particularly 
mobilizing in Buhaya, because there, more so than in Buganda, public opin-
ion in the 1950s and 1960s absorbed the unilinear argument that subfertility 
was due to STIs, which were due to promiscuity. Decades later elderly Haya 
informants displayed a much more nuanced and reflective understanding 
of fertility problems than was evident within popular discourse during the 
period of their young adulthood. While their memories of the late colonial 
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period sometimes conjured up the narrow logic and moral anger that pro-
vided an appealing clarity and immediacy to the narratives necessary to the 
letter writers and speech makers of the mid-twentieth century, their individ-
ual fertility histories indicate that Buhaya’s crisis ended because of a general 
improvement in the quality and range of reproductive health interventions.72 
While some women reported that penicillin enabled them to conceive or 
carry pregnancies to term, more stated that their ability to have children 
depended on careful antenatal monitoring, malaria treatment during preg-
nancy, various surgical procedures, and hospital delivery involving the use of 
forceps, vacuum extraction, or caesarean section. Institutionalized delivery 
had become so popular by 1959 that government clinics discussed introduc-
ing charges to deter nonemergency cases. Others reported that they received 
tetanus inoculations and that traditional birth attendants were trained to 
adopt more hygienic procedures, such as using new razor blades to cut the 
cord. Such innovations must have reduced maternal (and neonatal) mortality 
and prevented potentially sterilizing postpartum infections.73

STI campaigns in colonial Africa might appear to be typical, problematic 
examples of vertical interventions, treating one health condition in isola-
tion. In fact, their significance is their longevity and their role in delivering 
mass preventive and curative health care provision.74 Uganda’s national refer-
ral hospital, Mulago, came into existence as a specialist VD unit. Buganda’s 
remarkable improvements in reproductive health in the 1950s were based 
in large part on antenatal coverage reaching a staggering (for the time) 90 
percent of pregnant women. The foundation for this achievement was the 
creation of dozens of mission maternity centers in the 1920s, designed to 
combat immorality. Buhaya’s STI campaign of the 1950s similarly was so 
broad in its impact because it could utilize an exceptionally dense network 
of rural medical units that had been set up to deliver bismuth to the Haya 
masses. Penicillin, moreover, was rapidly made part of a regeneration of 
Buhaya’s health care system, being tied to new interventions in malaria pre-
vention and treatment, nutrition, and maternity care (all of which would 
have increased birthrates). STIs’ emotive power energized colonial biomed-
icine. They proved particularly effective at leveraging extra funding from 
the notoriously parsimonious British Colonial Office. The message that 
individual behaviors increased the risk of infection and could lower fertility 
ultimately resonated simply because it was repeated decade after decade.

Yet it is necessary to end with some notes of caution. The success of 
penicillin-based STI campaigns in the 1950s and 1960s was in part due to 
changes in indigenous understandings of the nature of syphilis and the rela-
tionship between STIs and subfertility. But both of these conceptual shifts 
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were based on partial misapprehensions. It is unlikely that non–sexually 
transmitted treponemal diseases had disappeared completely by 1950, while 
iatrogenic transmission of gonorrhea and syphilis must have been common, 
given the frequency of injections and blood transfusions in Kampala in par-
ticular. In addition, the role of STIs in limiting population growth, while 
important, was exaggerated. With hindsight some informants believed that 
they had been manipulated by the authorities in the 1950s and expressed 
skepticism about the sincerity of the motivations underlying medical inter-
ventions.75 Health information campaigns did change popular opinion, but 
not completely, nor irreversibly. STI campaigns’ tendency toward exaggera-
tion and moral condemnation may have proven effective in some contexts 
in the past, but these tendencies are also likely to have contributed to the 
skepticism that has so often characterized many East Africans’ responses to 
STI interventions over the past century, most notably during the subsequent 
era of AIDS.
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Chapter Nine

“A Wise Provision of  Nature 
for the Prevention of  Too 

Many Children”

Evidence from the Australian Colonies

Janet McCalman and Rebecca Kippen

Doctors, scholars, politicians, and moralists have always had much to say 
about venereal disease, as have feminist historians and historians of eugen-
ics and medical discourse. But rarely do we hear the voices of the afflicted, 
nor engage with the lived reality of the penalties of sex. Yet the relevant evi-
dence can be found in medical records or reconstructed from population 
data to enable us to focus on the experiences endured by the afflicted and 
those rendered infertile. While the history of elite discourses matter, we 
need to know more about who, where, and why men and women became 
sick from sex and what it did to their lives. In this chapter we explore 
the lives from four marginalized populations in early colonial Australia: 
the family Furlong over four generations, convict women transported to 
Tasmania, Aboriginal women in Victoria, and women admitted to the 
charity Melbourne Women’s Hospital.
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A Family History

On November 7, 1883, the resident medical officer in the infirmary of 
the Melbourne Women’s Hospital made his clinical observations of Maria 
Furlong (née Robinson). She was thirty-four years old and had married fif-
teen years before, at the age of nineteen.1 The resident medical officer was 
delicate about Maria’s condition, heading the page with the diagnosis of preg-
nancy and umbilical hernia, lest the prying eyes of the ladies of the hospital 
Committee of Management raise awkward questions. Hence, her face bore 
“stigmata,” but he did not specify of what nature. She now was “very flabby,” 
even though she was “fairly healthy” and had a “good sanguine complexion.” 
She was experiencing a difficult pregnancy with pains in her back between 
the shoulders. She had been vomiting for seven days and on admission was 
“very weak, with a feeble pulse, breathing fast and oppressed.” Four days later 
she miscarried a six-month-old fetus that had been “some time dead.” By 
November 24, thirteen days after the miscarriage, she was discharged with 
the hernia “very much less tense—lying loosely outside.” She was advised “to 
avoid hard food and strong drink.”2

The hernia was not a red herring. It killed her six months later, after she 
suffered an intussusception of the bowel for a month at home.3 It would have 
been an agonizing death. She was a heavy drinker, but then she had reason 
to be. She had reported to the resident medical officer the year before that 
she had borne nine children and suffered eight abortions, and she was about 
to have her ninth miscarriage. Birth registrations can be found for only six 
of those children, so perhaps she had three stillbirths in addition to nine 
miscarriages.4 By the time of her death in 1884, she had just two surviv-
ing children from those eighteen conceptions: Caroline, ten years old; and 
Maria Louisa, five years old. Her firstborn, William, died in infancy in 1867; 
Charles died next in 1872, at eleven months, of diarrhea; Frederick, her sec-
ond-born, died in 1875, six years old, of croup; and the second William died 
in 1876, at seven days, from exhaustion and diarrhea. Maria Louisa was to 
die at age ten, from typhoid, in 1889. Only Caroline lived into adulthood; 
she never married and died in poverty at the age of seventy-four, as a “cake 
maker,” having been apprenticed as a bookbinder (figure 9.1).5

Their father, William Lawrence Furlong, was a printer, son of a surgeon 
from Mauritius. He had a cultivated signature and was well read. After the 
death in 1884 of his first wife, Maria, he moved into government employ-
ment as a “battery man” on the railways, where he had security and could 
style himself a “civil servant.” He married Mary Ellen Carrigg in 1887 and 
started a second family, fathering six daughters over the next ten years: Mary, 
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Flavia, Matilda, Imogen, Margaret, and Josephine.6 Only Matilda perished in 
infancy. Like their older half sister Caroline, the five survivors were appren-
ticed as bookbinders. Flavia married in her late thirties and had no children. 
Mary, Imogen, and Margaret remained single, living into their ninth decade 
all together in a cottage in the inner city.7 Just one daughter of William and 
Mary Ellen—the last-born, Josephine—could be found to have had children.8 
The seed of William Lawrence Furlong—twenty-four conceptions over two 
relationships and thirty years—produced just one family in the third genera-
tion (figure 9.1). Was there also a “taint” feared in this second family?

William Lawrence Furlong must have met his first wife, young Maria 
Robinson, soon after his arrival as a free immigrant in 1865. She was then a 
habitué of the Eastern Market in the rough end of Melbourne, with theaters, 
louche hotels, and brothels. Her mother had died in early 1867, and in July 
of that year Maria gave birth to William’s first child, a son, named for his 
father; the child died five hours after birth.9

By February 1868 Maria was lodging with a “well-known disorderly char-
acter Elizabeth Trembath,” probably as a base for continued prostitution. 
Trembath accused her of stealing three pounds, ten shillings, and Maria was 
sentenced to two months in jail.10 In March 1869 Maria was again convicted, 
this time with vagrancy, along with four other women and a young man, for 
being “constantly around the Eastern Market.” The women received three 
months in jail and the young man, six.11 Maria was pregnant with her sec-
ond child and must have been released early to give birth. The delivery took 
place in May 1869 at 25 Little Napier Street, Fitzroy, the home of William 
Furlong. Three months later Maria and William married at Saint Patrick’s 
Cathedral, Melbourne.12

So why was young Maria already a vagrant and a prostitute and lodging 
with a notorious and dissolute woman who was rarely out of the courts? 
Maria was the daughter—according to the story she had given William 
Furlong—of a Tasmanian whaler, George Robinson, and his wife, Julia, 
whose maiden name she did not know. George Robinson, a mat maker, died 
of gangrene of the lungs in 1859 in Hobart, Tasmania, abandoned by his wife 
and children.13 Julia Smith had been born in Athlone, County Meath, and at 
the age of twenty-one, and already a widow, she was convicted for the second 
time for theft in London at the Old Bailey and transported to Van Diemen’s 
Land for seven years.14 She had been “on the town,” or a public prostitute, 
in London for twelve months, according to the police. She arrived on the 
Westmoreland in 1836 and received permission to marry George Robinson 
two years later.15 She had five children with him, four of whom were still 
alive at the time of her death: Kate born in 1842, Charles in 1844, and twin 
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girls, Maria and Julia, in 1848.16 Kate disappears from sight, but Charles 
appeared in Melbourne in 1868—a bad year for the family—charged with 
burglary and sentenced to five years hard labor on the roads. He rehabili-
tated himself in later life, married late at the age of fifty-seven, and became 
a stepfather in the process. His marriage lasted until his death at the age of 
seventy-two—one family success story, if not a reproductive one.17

Maria’s twin, Julia, fared not so well. Likewise racking up convictions 
for larceny and a two-year sentence in 1867 for stealing, in 1870 she lost 
her only baby at twelve months from extended diarrhea.18 A year later, as 
a “woman of the town,” she was sentenced to three years’ prison for man-
slaughter when she stabbed her de facto in the neck during a drunken fight. 
She was in prison again in 1887, when she was transferred to the Yarra Bend 
Lunatic Asylum, where at age thirty-nine, she died of “cerebral softening” (a 
likely indicator of tertiary syphilis).19 As for their mother, Julia Senior, she 
had been convicted for drunkenness soon after marriage in Hobart.20 Like 
many former convict women who had been on the town before transporta-
tion, she could not resist the rich pickings in gold rush Victoria and by 1857 
was running a disorderly house in Romeo Lane, the haunt of Vandemonian 
prostitutes in Melbourne.21 In her final years her crimes were drunk and dis-
orderly conduct, and she died, also of “softening of the brain,” in Melbourne 
Hospital in January 1867. She was fifty-four.22

This tragic family history is one of syphilis and its legacy over two gen-
erations of transmission and possibly even longer psychic effects. This was a 
family that faded away. Just one of the third generation had children, out of 
twenty-five conceptions and thirteen recorded live births (see figure 9.1). It 
had all begun with Julia Smith, who had been just one of the hundreds of 
thousands of Irish-born women who found themselves unsupported and on 
the streets of English and Scottish cities in the nineteenth century, and who 
had nothing to sell in that marketplace other than their bodies. Like many of 
the toughest convict women, she regarded her daughters as capital and pros-
tituted them also, perhaps as had happened to herself.

Convict Women and the Penalty of Gender

Convict women like Julia Smith, transported to Van Diemen’s Land between 
1803 and 1853, provide a window into the impact of sexually transmitted 
disease on life courses and on fertility. The detailed gaze of the “paper pan-
opticon” that managed the penal colony has left us with a remarkable record 
of captive lives. Through the Founders and Survivors Ships Project, online 
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genealogical and historical records have enabled the reconstitution of twen-
ty-five thousand convict lives—before, during, and after sentencing—out 
of the sixty-eight thousand transported to Van Diemen’s Land.23 Servitude 
imposed a penalty on all convict lives, but far more so for women. In partic-
ular, women who had been “on the town” before transportation, according to 
their convict and police records, suffered an extreme mortality penalty, which 
isolated them as a subpopulation at high risk of venereal disease.24

The sex imbalance in the colony, with men outnumbering women six to 
one at the peak, ensured that most convict women married.25 Indeed, the 
penal authorities encouraged convict marriages as a reward for good behav-
ior and in the interests of orderly, permanent settlement.26 However, even 
though largely married, convict women transported before the age of twen-
ty-five years, and thereby young enough to build families in the colony, had a 
high incidence of acquired or secondary lifetime infertility. Figure 9.2 shows 
the fertility distribution of English- and Irish-born convict women, trans-
ported between the age of twenty and twenty-five years over the period 1820 
to 1853, with the sample further restricted to those known to have married 
after transportation and known to have died after the age of fifty years. The 
population groups are classified by country of birth (England or Ireland) and 
whether they were noted as having been “on the town” at the time of convic-
tion. Around one-third of young women convicts had “on the town” noted 
on their records.27

There are significant variations between the four population groups. 
English-born women who had been on the town have the highest levels of 
infertility, at 31 percent, followed by Irish on-the-town women at 25 per-
cent. English women not noted to have been on the town still had high levels 
of childlessness, at 17 percent, suggesting that perhaps they also were sub-
ject to infertility from sexually transmitted infections. Only the Irish-born 
women, not on the town, had relatively low infertility of 8 percent.

The fertility data point to the extreme vulnerability of the most deprived 
girls and women in nineteenth-century society. In addition, young convicts, 
particularly young women convicts, were far more likely than their social 
peers to have lost both parents. This suggests dislocation of the household 
and a life on the streets or on tramp, particularly at a time from the late eigh-
teenth century, where internal migration to cities was taking people away 
from their native parishes, where the Old Poor Law provided supported for 
children without fathers.28

Girls without protective fathers and “respectable connections” were more 
vulnerable to sexual abuse. My Secret Life testifies to the harassment suffered 
by unprotected and destitute children in the streets, lanes, and fields of 
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Britain: a pattern of child sexual abuse that would be replicated by some for-
mer convicts in the Australian colonies.29 Mary Ann Pryke was transported 
in 1846 aboard the Sea Queen at the age of sixteen to “remove her from bad 
connections.” In the 1841 census her father was absent from the household 
in Bury Saint Edmunds. By the 1851 census her mother was described as a 
widow; cohabiting with her, her two adult sons, and one remaining daugh-
ter were two prostitutes. Two doors down prostitutes were also listed in the 
census. This was the red-light district of Bury Saint Edmunds. Mary Ann 
committed petty larcenies, but in 1844, when she was fourteen, she furiously 
resisted being raped one night by a George Edwards until he ran off. Edwards 
was sentenced to two years in jail with hard labor.30 As a convict, Mary Ann 
was pugnacious, and on release, married to Humphrey Short, she continued 
to have a criminal career in Melbourne, running a brothel, drinking, and 
fighting. Only two boys of their five children survived childhood; neither 
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was literate and both continued their parents’ criminal careers.31 Mary Ann, 
however, died at the age of thirty-five from syphilitic caries in the skull.

Mary Holehouse, per the Tory in 1845, ran a brothel with her husband, 
John Clay, behind an oyster shop in Ballarat East. Just six of her sixteen chil-
dren survived infancy and childhood.32 One daughter was raped at the age 
of six in the Charlie Napier Hotel by a “decently dressed lad of seventeen or 
eighteen years.” Medical evidence was tendered that although there were indi-
cations that an assault had taken place, the child either was not a virgin or had 
a congenital absence of a hymen. The decent-looking lad received a sentence 
of eighteen months, although the judge declared he deserved a whipping.33

Mary Kinnear, born in Dublin, was convicted in Perth, Scotland, while 
her siblings were in Dundee and transported on the Margaret in 1843. At 
the age of thirty-three, she had been five years on the town, and the ship 
surgeon noted that she was “inclined to be insolent.” Under sentence she was 
unruly, angry, and drunken, and she was found to be taking men to her bed. 
In consequence she spent thirty days in solitary confinement with pitch-dark 
total sensory deprivation and only two buckets for company.34 On release she 
survived in Hobart by prostitution, but syphilis was eating at her body. At 
the coronial inquiry into her death in May 1852 from exposure, want, and 
disease, Thomas Harper testified,

I have known her for six or seven years. She got her living by prostitution. 
The last time I saw her alive was on Friday evening last between nine and ten 
o’clock—she was in John Burns house lying in front of the fire—she was quite 
pale and her face was quite cold but she was sensible—I touched her face and 
she said “Oh Tommy do not hurt me”—I left her and did not see her again till 
the following morning when she was dead. She did not complain of anything 
when I saw her on the Friday evening—She appeared to be dying. She was 
covered with vermin and had an old coarse rug over her. It was Burns’ wife 
fetched me in to her—She was destitute—She used to sit on a stone at top of 
the court and creep into a hole under Burns house at night. Burns and his wife 
treated her as kindly as their circumstances permitted.35

Early infection with venereal disease was common among the very poor, 
especially as young virgins were prized as a cure for syphilis.36 Margaret 
Cosgrave (Waverley, 1847) was convicted of attempting to lure a child into 
her brothel in Melbourne for an eager customer.37 Others, like Mary Lochrie 
(Margaret, 1843) and Bet Morgan (America, 1831), prostituted their daugh-
ters.38 Many women who had been “on the town” bore no children or just 
one, and few of these babies survived. Anywhere children were out of sight 
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of their caregivers, if they were poor, they were vulnerable to rape, and rarely 
was the criminal responsibility borne by the rapist, especially if the child 
came from a “rough” family. As Louise Jackson argues, the ravished child had 
suffered a loss of innocence, consigning them, even as victims, to the morally 
dangerous class.39 The trade—or white slave market—in child sex was wide-
spread in Victorian society, both at home and in the colonies.

The Old Poor Law had provided a safety net for those without families 
to support them, but by the end of the eighteenth century its provisions 
were breaking down in the face of internal migration, urbanization, and 
population growth.40 The radically revised Poor Law of 1834 criminal-
ized poverty and replaced an entitlement with confinement and isolation. 
Safety derived from being part of a stable household, either as a family 
member, an apprentice, or a servant; being “on the town” meant not just 
being a prostitute but being a public woman without protectors, available 
to all takers. Henry Mayhew reported that the police counted about eight 
thousand such “public women” in London in 1857.41 The sex trade was 
complex, especially in major cities, from high-class courtesans or “exclu-
sives” to “dressed women” resourced by brothel keepers to those who kept 
their own apartments to “clandestine” prostitutes or “sly women” to, at the 
bottom, “park women,” who were too diseased to solicit in daylight. Many 
of these escaped police observation. Women “on the town” were sleeping 
and eating where they could, taking customers to “night houses” or “intro-
ducing houses.”42 The sexual exchange nearly always involved alcohol and 
food, and the outcome could often be larceny from the intoxicated per-
son. This was a perilous existence, and vulnerability to violence, alcohol 
addiction, and sexual exploitation was embodied in destitute and convict 
women’s reduced survival and low fertility.

Aboriginal Women in Colonial Australia

However, there was another group in colonial Australia who was even more 
defenseless against sexual predation and violence: Aboriginal women and 
girls.43 Aboriginal Victorians suffered a catastrophic population collapse 
between 1788 and 1900, from an estimated sixty thousand people in the 
southeast corner of the continent to just six hundred by the time of feder-
ation in 1901. Murder, abduction of females, and infectious diseases from 
smallpox and tuberculosis to syphilis and gonorrhea effected a near genocide 
on what had been a collection of culturally rich Aboriginal societies that had 
survived for at least fifty thousand years.44
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Today, while the population who identify as having an Aboriginal heritage 
in Victoria is approaching forty thousand people, there are no “full blood” 
Victorian Aboriginal people still alive.45 Australia is a rich, developed nation 
that enjoys eighth place out of 188 on the Human Development Index 
ranking of life expectancy, but the average life expectancy of indigenous 
Australians is a full ten years less, matching those countries that rank 
at the fiftieth percentile. Indigenous Australians do worse than do the 
average inhabitants of Sri Lanka or Vietnam and still suffer the lowest life 
expectancy of any indigenous people living within a developed country.46

The Koori Health Research Database is a reconstitution of the Aboriginal 
population of Victoria from the 1840s to the mid-1980s, built from vital reg-
istrations and the records of the Victorian Aboriginal Protection Board in its 
various manifestations.47 It documents the embodied impact of colonization 
and government policy on Aboriginal Victorians through their mortality and 
fertility and demonstrates the widening of the notorious gap between indig-
enous health and well-being and that of the rest of the population.48 The 
total database comprises 7,900 individuals, of whom 495 were non-Aborigi-
nal people married to Aboriginal spouses. Fertility analyses of the records of 
Aboriginal Victorian (Koori) women born 1900–1929 and who survived to 
fifty years, reveal a marked heaping at zero births and at eight or more births. 
In contrast, the completed fertility of the general Australian female popula-
tion born over the same period shows a peak percentage at two births (figure 
9.3). This suggests a high level of secondary or acquired infertility in socially 
vulnerable Aboriginal girls and young women, while the population recovery 
has come from a relatively small number of very large families; one woman 
had more than two hundred great-grandchildren.49

Aboriginal fertility was not a concern of the colonial medical profession in 
Victoria, however. Indeed, any reference at all to Aboriginal people and their 
health had ceased in the colonial medical literature by 1870. The Aborigines 
were a “dying race,” and the role of colonial authorities was to “smooth their 
pillow.” Early explorers had remarked on the visible presence of what they 
assumed was syphilis spread by whalers and sealers making landfall, and 
skin eruptions that looked like smallpox seemed to move down the river sys-
tems.50 European diseases therefore penetrated Aboriginal communities even 
before white settlement in 1835, and the sexual exploitation of Aboriginal 
women grew with the expansion of Melbourne and the coastal settlements. 
While some frontier relationships were consensual and perhaps enabled indi-
vidual women to survive, most left a legacy of psychic and physical damage 
that shattered morale and stymied any chance of Aboriginal people rebuild-
ing their communities.51 The early Aboriginal protectors in the colony 
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observed the signs of syphilis in the 1860s, and Rev. John Green, manager of 
Coranderrk Aboriginal Station, was open about its prevalence and its impact 
on infant mortality.52 Thus, the loss of women to white abductors and vene-
real infection had a catastrophic effect on Aboriginal fertility, except for the 
fortunate few who were able to bear children and from whom the core popu-
lation of Aboriginal Victoria is now descended.53

Case Histories of Impoverished Women at the Melbourne 
Women’s Hospital

Aboriginal women and “morally compromised” convict women were vic-
tims of structural violence, where they had no entitlement to protection 
from institutions, family, husbands, employers, and the wider community.54 
In a patriarchal society women without adequate male breadwinners or per-
sonal wealth were even more vulnerable than lone males who were similarly 
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without resources or entitlements of any kind. To understand the biology 
of this embodied gender penalty, we return to the Melbourne Women’s 
Hospital in the second half of the nineteenth century.

The Melbourne Women’s Hospital (today the Royal Women’s) was estab-
lished in 1856 as the Melbourne Lying-In Hospital and Infirmary for the 
Diseases Peculiar to Women and Children. Modeled on the Edinburgh 
Lying-In Hospital and the Dublin Rotunda, it was committed to detailed 
medical record keeping from the beginning, and, more by chance than 
design, much of that archive has survived. The midwifery records from 
1857 to 1900 provide information on a population of impoverished colo-
nial people, predominantly overseas-born until the late 1870s, around 
half of whom were single at the time of their recorded confinement. The 
most significant factor in determining birth weight and infant survival was 
whether the mother was supported or unsupported, either by a husband or 
an extended family. Similarly, for those babies who survived infancy, it was 
girls who suffered more than boys from growing up in extreme poverty, the 
lowest socioeconomic group suffering a gender penalty in survival that dis-
appeared once households had left the casual, irregular economy.55 But it is 
in the gynecological records that we can glimpse the toll that poverty and 
vulnerability took on fertility.

The infirmary case records from 1883 to 1909 are intact, transcribed 
into leather-bound volumes. They contain case notes, a surgical record, and, 
sometimes, detailed nursing notes. They cover a critical period in the history 
of medicine of the impact of germ theory and laboratory analysis, antisepsis, 
and asepsis; improved pathological understanding from the laparotomy; and 
the new surgical techniques afforded by instruments like the curette. The 
hospital initiated its own nurse training in 1862 and became a university 
teaching hospital in 1865. Its consultants were leaders in the colonial medical 
profession, editing medical journals and participating in the collegial medical 
life of clinical meetings and conferences. Melbourne’s Women’s Hospital was 
the outstanding hospital of its type in the Australasian colonies, benefiting, 
as did both colonial Victoria and South Australia, from the forced immigra-
tion of talented medical men who had contracted tuberculosis. Melbourne 
and its institutions had become a laboratory for modern scientific ideas and 
modern social reform. It was no colonial outpost.

The hospital was a charity hospital from the beginning, run on volun-
tary principles with subscribers providing recommendations for admission. 
It was intended to provide safe obstetric care for the many women left aban-
doned in gold rush Melbourne or who were too poor to have a safe place 
for childbirth. From its inception the founding doctors had insisted that 
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unmarried women be freely admitted, even though this was not the practice 
in England. The case histories open a remarkable window into the intimate 
lives of the poor, into the realities of childbearing and female maladies, and 
into the human, private face of venereal diseases. They cannot collectively 
tell us about the incidence of sexually transmitted infections and their effects 
on fertility, but they can tell us about the experience and hint at prevalence 
and etiology. They enable us to see behind the statistics and to understand 
causation. Even death certificates are generally unhelpful in identifying lives 
damaged by venereal disease.56

Detailed hospital records of gynecological cases are relatively rare in the 
historical archive. Even worse, patients with infectious diseases, in particular 
venereal diseases, were often not meant to be admitted: hence the assertion 
of “umbilical hernia” as Maria Furlong’s most serious problem. References to 
venereal disease in case histories were often oblique. In 1887, however, the 
resident medical officer was frank about Mrs. Davis, born in London, who 
had advanced syphilitic disease of the rectum, vagina, and uterus and who 
was treated with rest and irrigation with corrosive sublimate lotion (one in 
one thousand) for three weeks. She was discharged relieved. She had married 
at twenty-one, more than sixteen years before, and had just one pregnancy 
twenty years ago when unmarried and one abortion five or six years ago.57

The case notes enable us to be privy to the private lives of the poor. They 
tell of women who brought on miscarriages by heavy lifting; of the fifty-two-
year-old mother of seven (all borne by the age of twenty-six) who strained 
herself lifting buckets of quartz at the gold diggings; and of the sixty-two-
year-old Yorkshire-born mother of eleven, who was in acute pain after using 
an eighteen-pound hammer working red hot iron as a blacksmith (it was 
likely that she had cancer).58 Some patients were foulmouthed. Lena Scott 
“created a disturbance and used revolting language” in October 1884 and 
departed after thirty days’ recuperation after an Emmet operation for a lac-
erated cervix. A decade later she was a suburban brothel owner with a young 
pimp and was ordered to leave town.59 A young mother, from the remote 
mountain-locked gold town of Walhalla, was suffering from a “lacerated and 
eroded cervix” and had “some abortions”; she claimed her name was Mrs. 
Thunderbolt. She too left after a couple of days because she “couldn’t bear 
being separated from her husband.”60 The greatest burden of disease in the 
hospital wards was the “sickness of women,” what is now known as pelvic 
inflammatory disease. Its causes were various: complications of miscarriage, 
in particular missed abortions that had remained untreated; induced abor-
tion; childbirth injuries and malpractice; puerperal infection; tuberculosis; 
and, of course, venereal disease.
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In the modern world, where half a million women die each year in child-
birth, disability and continuing gynecological morbidity constitute a huge 
burden of suffering on women in countries with poor health services.61 In 
these circumstances venereal disease remains an unknown quantity, underre-
ported particularly where it is most prevalent and women’s status is worst. In 
the past most women delivered at home, under the care of relatives, friends, 
wise women, and, if they were lucky, skilled midwives. Doctors and their 
instruments were sometimes called at the last minute to women exhausted 
and distressed by obstructed labors and when injuries were inevitable. But 
only those fortunate enough to have a doctor or to be in hospital could hope 
to have their tears sutured and their wombs repositioned.

Mrs. Sullivan, age sixty, after eleven pregnancies and ten carried to term, 
had been living for nine years with her womb protruding outside the vagina. 
Its surface was ulcerated, but, after rest and topical treatment, the introduc-
tion of a wooden pessary gave her “great comfort.”62 What the casebooks 
suggest is the immense burden among the poor and neglected of maternal 
chronic morbidity and acquired infertility.

Mildred Evans, age nineteen, was one of hundreds of pregnant Tasmanian 
girls who fled to Melbourne in the second half of the nineteenth century. She 
was just fourteen when she had her baby and had been quite well until the 
birth. It was a very long labor, and she made a “tedious recovery”; “always 
since [she] has had pains in the left side and back” and had intermenstrual 
discharge. Now there were suppurating glands at the base of her neck, and 
she looked “tired and worn, and had lost weight lately.” She had tuberculosis, 
but she also had a chronic pelvic infection. She had an Emmet operation for 
a “lacerated cervix” at the Melbourne hospital, and Dr. Walter Balls-Headley 
this time performed another. After a month in the hospital, she was dis-
charged “cured” to a convalescent home.

Mildred is untraceable in the historical record—she must have given, as 
did many of the patients, a false name to the hospital. But her condition, 
what they diagnosed as a “lacerated cervix,” was in fact a gross infection of 
the uterus and appendages that was breaking through in ulcers. There may 
have been a laceration at her confinement, but the infection raging now 
inside her was perhaps a sequela of that long labor, perhaps a venereal infec-
tion and certainly complicated by tuberculosis of the glands (scrofula).63 The 
Emmet operation was developed by the innovative US gynecologist Thomas 
Emmet for repair of the cervix by stripping and suture, but while it could 
repair clean tears, if there was chronic infection behind the lesion, then, as 
happened with Mildred, it soon broke down. It was the procedure du jour in 
the 1880s.64
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Mrs. Barnes, age twenty-nine, of Collingwood, had never been well since 
her first and only confinement, after which she remained weak, with pains 
in the loins, and then suffered an early miscarriage ten months later. Then, 
in August 1880 (she remembered the time well), she got a yellow discharge, 
followed by copper-colored spots, and her womb became ulcerated. She was 
sick for three months, and in 1881 came into the hospital for an Emmet. 
She had been attending the outpatient clinic for months and now was to 
have her second Emmet for a “big laceration of the uterus” in August 1884. 
Mrs. Kingham, age twenty-eight, of Windsor, had four children and two 
abortions since she married at twenty-two. She had always been well until 
the second abortion on March 17, four and a half months earlier, which left 
her “very weak.” She had severe pain in the left side, which was worse on 
walking or exertion, plus, in her own words, “headaches and tremblings.” 
The “laceration” of the cervix was described as having a ragged and thickened 
anterior lip.65

Maggie Riley, age twenty-one, lived in the red-light district of Little 
Lonsdale Street. She was very sick. She had borne two children, the last 
just two weeks before, and now she had cellulitis. She was “thin and anae-
mic,” but after treatment with hot foments, the cellulitis subsided. Next she 
seemed to come down with bronchitis, and the hospital staff realized that she 
had tuberculosis. She weighed seven stone four pounds (101 lbs) and had a 
curvature of the spine. After careful nursing for ten weeks, the raised patches 
of infection all over her body had faded, her chest expansion had improved, 
and she had put on four pounds. She was sent to the convalescent home.66

In Dr. Stephen Burke’s casebook for 1884, the largest proportion of 
patients were between the ages of twenty and twenty-four years, and, overall, 
63 percent were under the age of thirty. With those under twenty-five years, 
tuberculosis and venereal disease, often from abuse, were the most signifi-
cant, but dysmenorrhea (severe menstrual pain) and infertility also brought 
many to the hospital. They were treated with painful, lacerating surgery to 
enlarge the cervical os in the mistaken belief that their pain was due to a 
blockage; endometriosis was not recognized.

Rose Shepherd, a fourteen-year-old domestic servant, had hurt her back 
nine months before while lifting a ten-gallon boiler, and she had pains ever 
since. She was diagnosed with a contracted os, and a metrotomy to enlarge 
it was performed. At fourteen she was no longer a virgin.67 The metrotomy, 
another surgical favorite since the 1840s, was carried out with an instrument 
that had multiple blades that expanded with a spring to incise the cervix.68 It 
was often performed without anesthetic, and the packing of the os to expand 



294  •  chapter nine

it would have caused many to faint. It also contributed to later cervical 
incompetence if the unfortunate ever fell pregnant.69

Changing Practice at the Melbourne Women’s Hospital

The largest single group at the Melbourne Women’s Hospital comprised those 
over twenty, suffering the effects of mismanaged childbirth and abortion, 
and this became more prevalent with age. The most insidious was the missed 
abortion, where a woman experienced flooding but did not seek medical care 
to remove the products, often out of ignorance or lack of access to care. The 
retained products then became the seat of infection. Induced abortion was 
being noticed more and commented on, as new technologies—curettes and 
especially the Higginson’s syringe, which the hospital sold for half price at its 
dispensary—expanded techniques beyond contrived falls down stairs and the 
vast trade in herbal remedies for “irregularity.”70 As the birthrate fell with the 
fertility transition, so calls on the hospital to treat postabortal sepsis rose as 
women sought to limit their pregnancies. Venereal diseases and postpartum 
and postabortal sepsis combined to present the most significant caseload to 
the hospital, all of it impacting on fertility. And as women aged, so did the 
morbidity associated with childbearing increase, often aggravated by the pri-
vations of poverty.

The Melbourne gynecologists followed the British practice in the removal 
of ovaries and remained conservative about complete removal except in cases 
of severe disease.71 When Maggie Barry, age twenty-three, presented in 1888 
with a free yellow discharge since the time of her marriage, and with possibly 
one missed abortion six months after marriage and no pregnancies since, the 
surgery of choice for Dr. Balls-Headley remained the Emmet’s repair, with 
corrosive douches and the passing of a sound through the outer os to mea-
sure success.72

Dr. Balls-Headley, like many, as Michael Worboys has shown, was slow 
to accept germ theory and had resisted the adoption of antiseptic mid-
wifery at the hospital in the mid-1880s on the grounds that a better class 
of patient would immediately improve the maternal death rate.73 However, 
he was the first among the consultants to use the term salpingitis in a case 
in late 1887 for a patient with a severe postpartum infection.74 The young 
resident surgeon, Dr. John Dunbar Hooper, who had challenged the senior 
consultants by publishing a devastating case analysis of a hundred consecu-
tive deliveries under his watch in the winter of 1887 to win the argument 
for antiseptic midwifery, was himself a leading consultant a decade later. In 
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1898 he performed a double oophorectomy on a Mrs. J. of Collingwood. 
She had had one child seven years before, just after her marriage, and two 
abortions since. She had always been well until the birth of her child; now 
she had bearing-down pain, headaches, and heavy bleeding. By 1898 the 
procedure was to dilate and curette first, before making a medial incision. 
The right tube and ovary were full of pus, with adhesions that made removal 
difficult. The left-side appendages were much enlarged and adhered to the 
anterior surface of the uterus and the bowel. The adhesions were eventually 
broken down. She survived and lived to be eighty-four.75 The surgeons were 
reluctant to remove both ovaries and by 1900 often tried to leave something 
behind, particularly in the cases of young women.76 Dr. Rothwell Adam was 
particularly careful to obtain patients’ consent for the removal of ovaries.77

The turning point in the understanding of the sickness of women emerged 
at the 1889 Intercolonial Medical Congress in Melbourne. The chair of the 
Gynaecology Section, Dr. Ferdinand Batchelor from Dunedin, New Zealand, 
in his presidential address condemned the attachment to the speculum as the 
means of understanding pelvic disease, when a bimanual pelvic exploration 
could reveal the interrelatedness of diseased pelvic organs. Lawson Tait in 
England had used laparotomy to reveal the significance of tubal disease that 
spread through the peritoneum, building masses of adhesions that pushed 
the uterus out of position. Dr. Felix Meyer, newly elected an honorary at 
the Melbourne Women’s Hospital, then spoke of the role of “unscientific” 
and hasty obstetrics in cervical laceration pelvic infection. Dr. Balls-Headley 
responded that the lacerated cervix was not under discussion, and in any case 
lacerations of the cervix were “a wise provision of Nature for the prevention 
of too many children.”78

In 1894 Balls-Headley expanded on his neo-Darwinian interpretation of 
maternal morbidity in his book The Evolution of the Diseases of Women, the 
first major gynecological work published by an Australian practitioner. It was 
also a philosophical treatise, and he paid tribute to Charles Darwin, Herbert 
Spencer, Arthur Schopenhauer, Charles Letourneau, and August Bebel, 
among others. Humanity advanced through evolution and the survival of 
the fittest, he argued, and disease was a mechanism for eliminating the unfit. 
However, fitness could be promoted by the better regulation of society and 
improving the position of women. He was among the first medical writers to 
link social and psychological factors to gynecological disease, but his social 
diagnosis of the dangers to women’s health was an interesting mix: a falling 
marriage rate, leaving too many spinsters to wither; unwarranted mental cul-
tivation through the education of women and girls; tight lacing; excessive tea 
drinking; and venereal disease (a product of less than universal marriage). 
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For his suffering charity patients at the Women’s Hospital, he felt sympa-
thy for their excessive physical labors and errant husbands who joined trade 
unions and went on strike. Finally, state socialism, as exemplified in the col-
ony of Victoria and indeed Australasia: “has induced the expectation that 
the State is to be looked to for relief. . . . The result is the burdening of the 
taxpayers, the repression of the old British energy, the pauperisation of the 
country, and the deficiency of marriage.”79 Balls-Headley was writing at the 
peak of the worst depression in Victorian history, generated by unrestrained 
land speculation and fraud.

The laboratory was also bringing change. Albert Neisser had identified the 
gonococcus in 1879, but it was not until the appointment of a pathologist, 
C. H. Mollison, in 1892 that the University of Melbourne laboratory began 
to make a difference and that medical students were trained in bacteriology. 
Medical leaders, particularly in Victoria, were becoming increasingly obsessed 
with venereal disease and race suicide in a new white nation marooned in an 
Asian world. Within a decade the number of laboratory tests increased six-
fold. The subsequent arrival of the Wassermann test also emboldened the key 
campaigners—Dr. James Barrett and Professor Harry Allen—to seek a gov-
ernment trial of syphilis as a notifiable disease in 1910. After twelve months 
the reported incidence for the whole of Melbourne was 0.5 percent, nothing 
like their expectations. In 1913 a test of one hundred consecutive admissions 
to the obstetric ward of the Women’s Hospital in 1913 revealed ten positives 
and six partials. To make matters worse, an autopsy revealed that a patient 
who had died of eclampsia showed signs of congenital syphilis. The doctors 
concluded that every obstetric patient should be given a Wassermann test, 
but the authorities baulked at the expense.80 The Women’s Hospital doctors, 
including progressives like Felix Meyer, were to become “soft” (i.e., nonhe-
reditarian) eugenicists, convinced by their exposures to the miseries of the 
poor that social ills were best avoided by improving the fitness of the race 
through antenatal care, better sexual knowledge, and birth control. The child 
and maternal health service and antenatal hospital clinics succeeded where 
more aggressive eugenicists like Professor Richard Berry, obsessed with the 
social evil of the “high-grade moron,” failed to convince the state Parliament 
to pass eugenic legislation.81

What mattered for the public patients in the Women’s Hospital was that 
once their pus-filled tubes were perceived to have probably come from a sex-
ually transmitted infection, their treatment over time became harder and less 
sympathetic. The surgeons hesitated less in removing diseased fallopian tubes, 
although most preferred to preserve some ovarian tissue to avoid adverse psy-
chological effects. A culture of surgical intervention, without consent, in a 
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woman’s “best interests” became entrenched. Still in the 1960s incomplete 
abortions that presented on Monday mornings—known as “scrape day”—
were curetted without anesthetic, often in the corridors because of the long 
lines. The hospital became notorious for its caseload of postabortal sepsis and 
between 1933 and 1945 pioneered emergency bedside pathology to diagnose 
gas gangrene of the uterus. It was routine to assume that every woman who 
presented with an incomplete abortion had attempted to induce it. And it 
was equally routine to assume that every woman who presented with infertil-
ity at the infertility clinic had suffered a sexually transmitted infection. One 
specialist confessed later that once he had a laparoscope, he discovered to his 
surprise that only a third of the Women’s Hospital infertility patients showed 
signs of a venereal infection.82 Like too many consultants of his era, he never 
bothered to publish the results.

Infertility, Poverty, and Structural Violence

At the clinical level it was very difficult to determine whether acquired infer-
tility was due only to venereal disease or to complications of delivery or 
abortion, and so it remains for us at a demographic level. What we can say 
is that pelvic inflammatory disease and birth injuries inflicted great suffering 
on women and must have had a significant impact on fertility over the life 
course. Morbidity, and in particular the risk of venereal disease, was directly 
related to women’s level of control over their lives and the supports and enti-
tlements they could call on. Those cast out of respectable society by extreme 
poverty, delinquency, or ethnicity were at greatest risk, but poverty itself 
condemned child-bearing women to botched deliveries, birth injuries, and 
chronic infection, which also compromised their fertility. These findings are 
similar to those of Phillips Cutright and Edward Shorter, who showed that 
the lower completed fertility of US nonwhite women born between 1867 
and 1935 could be explained by both higher rates of venereal disease and 
higher maternal morbidity.83 What these data from the Australian colonies 
reveal is something of the experience of impaired fertility of their poorest 
and most marginalized and abused women: the very poor, the homeless, and, 
above all, the colonized indigenous people, for whom acquired infertility 
for a long time imperiled their very survival as a people, just as it did in 
Melanesia and the wider Pacific.84
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In March 1929 Maria Meyer was discharged from the university hospital in 
Tübingen, where she had been treated for infertility. At thirty-four years of 
age, Meyer had been married for seven years to a shopkeeper and had never 
conceived. Years before she had undergone surgery at a hospital in Konstanz; 
now she had been treated with conventional therapies, including the appli-
cation of light, heat, and water. For diagnostic and therapeutic purposes, an 
abrasion of her uterus had been performed. An insufflation of her tubes had 
shown that these were patent. Everything seemed to be okay. But, upon leav-
ing the hospital, Meyer told the doctors that her parents tormented her. They 
believed that she would not conceive because her husband had infected her 
with gonorrhea. To counter such accusations, the doctors provided Maria 
Meyer with a certificate stating that repeated tests and examinations had not 
shown any signs of an infection.1

That gonorrhea could lead to infertility in both men and women was com-
mon knowledge by the end of the 1920s. For decades the German public 
had been told that in many, even the majority of, cases of a sterile marriage 
the husband was to blame, either for infecting his wife with gonorrhea or 
for being sterile himself. In this chapter I ask how the notion that gonorrhea 
could lead to infertility was developed, debated, modified, and popularized. 
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How did people like Maria Meyer’s parents come to associate childlessness 
with gonorrhea?

As is well known, the debate started when German-born Emil Noeggerath 
published a short book on “latent gonorrhea” in 1872, arguing that infec-
tions with gonorrhea were far more dangerous than hitherto believed.2 His 
views were not easily accepted, but they also proved difficult to dismiss. 
Research by Michael Worboys and more recently by Elliott Bowen and 
Anne Hanley has stressed that the identification of the gonococcus by Albert 
Neisser in 1879 did little to close the debate in Britain; instead, competing 
views on the existence of latent gonorrhea coexisted until at least the turn of 
the century.3 Skepticism seems to have been especially marked among British 
gynecologists, and it took decades of research and debate and the interven-
tion of feminists before the Royal Commission on Venereal Disease in 1916 
acknowledged the dangers posed by gonorrhea, especially to women’s health 
and fertility (see chapter 12, in this volume).

Worboys and Bowen each refer to the example of latent gonorrhea to 
criticize the notion of a laboratory revolution. Bacteriological tests proved 
very difficult and of little practical relevance when it came to diagnosing and 
treating latent gonorrhea in women. Victoria Bates shows that bacteriolog-
ical tests were also hardly used in Britain in turn-of-the-century criminal 
court cases.4 In this chapter I approach the topic of latent gonorrhea from 
a different perspective. Not only is my research focused on Germany, where 
bacteriology was far more readily embraced than in Britain; I am also pre-
dominantly interested in medical debates on the connection between 
gonorrhea and infertility and in the ways in which their results were com-
municated to the public.5 Medical knowledge about the dangerous nature 
of gonorrhea, this chapter will argue, was firmly established by the turn of 
the century. Among German experts, it was generally accepted that gonor-
rhea could lead to infertility in both men and women, and this knowledge 
influenced infertility diagnosis and treatment. It also shaped perceptions of 
infertility. Already in the 1890s and especially after the turn of the century, 
public health campaigners warned their audiences about the dangers associ-
ated with gonorrhea. However, campaigns to fight venereal disease continued 
to devote more attention to syphilis, a disease causing more spectacular and 
gruesome symptoms and therefore far better suited for frightening audiences 
into abstinence, prophylaxis, or treatment.

Somewhat surprisingly, unintended childlessness caused by gonorrhea was 
not even turned into a public health concern when the German public started 
to obsess with the declining birthrate shortly before World War I. Health 
propaganda from the 1920s presented venereal disease as a widespread health 
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issue, but not as a demographic threat. Only later, when health politics were 
redefined to serve the biopolitical aims of National Socialism, was infertility 
cast as a public health concern. By this time, however, sexually transmitted 
diseases were in rapid decline, and new methods of infertility diagnosis and 
treatment were affecting the experiences of patients.

Latent Gonorrhea and Infertility

Emil Noeggerath’s claims were bold. In 1872, in a book apparently put 
together somewhat hastily over the summer, he set out to revolutionize med-
ical approaches to gonorrhea.6 At this time catching “the clap” (Tripper was 
the equivalent colloquial German term) was perceived as unpleasant but 
not particularly dangerous. It was apparently an extremely common experi-
ence, especially among younger urban middle-class men, including medical 
students. Noeggerath now presented it as a severe health issue. He argued 
that it was particularly dangerous for women, among whom it could cause 
severe pelvic inflammation, which in turn could result in infertility. In 
his subsequent 1876 paper presented to the first meeting of the American 
Gynecological Society, Noeggerath stressed that gonorrhea could also lead to 
male sterility by causing obliterations of the spermatic ducts and inflamma-
tion of the testes.7

At the time of publication, Noeggerath was a well-established gynecol-
ogist.8 Born in 1827, Noeggerath had studied medicine in his hometown 
of Bonn before undergoing additional clinical training at Berlin, Vienna, 
Prague, and Paris. He had briefly worked as an assistant doctor at the uni-
versity hospital in Bonn and had set up private practice. In 1857 Noeggerath 
emigrated to the United States, where he joined a closely knit community 
of German doctors practicing in New York’s Lower East Side and mainly 
catering for immigrants from Europe. A member of the Collegium of the 
Physicians of the German Dispensary of the City of New York, Noeggerath 
had access to the latest medical literature. But, apart from this, his resources 
were limited, especially when compared to the research possibilities of 
professors and graduate students at medical faculties in Germany—proba-
bly the main intended audience for his book. Why, we might wonder, was 
Noeggerath in a position to see connections hidden to others? Why was he 
confident that he could and should establish a new disease entity?

Noeggerath’s interest in gonorrhea seems to have developed out of his 
thriving gynecological practice. Time and again he was consulted by women 
suffering from pelvic inflammations. These conditions, while rarely life 
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threatening, could be extremely painful and could cause long-term suffer-
ing, especially when turning into a chronic condition. Menstruation would 
often be irregular and very painful, and sexual intercourse could become 
unbearable. Abdominal pain could be constant or could peak during attacks 
accompanied by high fever and general weakness, and quite a number of 
these patients would experience reproductive difficulties.

To explain these cases Noeggerath developed the idea of “latent gonor-
rhea” resulting in acute, chronic, and recurrent pelvic inflammations. He was 
convinced that gonorrhea was caused by a microorganism, which in men 
would lead to symptoms typically associated with gonorrhea—discharge 
and itching—and which during sexual intercourse would be passed on to 
women, where it might or might not lead to an acute inflammation and 
accompanying symptoms. Apart from this, however, the microorganism 
could also hide in the male or female genital tract and could proliferate later 
when conditions for its spread were more favorable. In women this could be 
during pregnancy or after the birth of a child. While causing relatively little 
harm when restricted to the urethra, the infection could also spread to the 
uterus, the fallopian tubes, the ovaries, and the peritoneum in women and to 
the testes in men, causing painful inflammation and sterility.

Noeggerath’s theory of latent gonorrhea, while resting on bacteriolog-
ical thinking, was first and foremost based on clinical observations and 
meticulous record keeping. From the case histories he published it can be 
seen that Noeggerath was a particularly attentive—indeed, one could say 
obsessive—examiner.9 His published case histories show that he had kept 
extensive records that documented the patient’s history, including detailed 
notes on the results of (repeated) examinations. Noeggerath routinely used a 
speculum to visually examine the vagina and the cervix. He determined the 
position and size of the uterus and the size of the ovaries by bimanual pelvic 
examination and carefully noted details on discharge, swellings, and adhe-
sions that pointed to past inflammation. Some of his patients had already 
seen a number of experts and had been in treatment for years. From the 
case histories, some of which fill three narrowly printed pages, it appears that 
Noeggerath listened carefully to patients’ accounts and complaints. Some of 
the case histories document years of suffering with recurrent bouts of pelvic 
inflammation and rather futile attempts to avoid a renewed attack. Only in 
one case did Noeggerath record that a patient—not surprisingly, a young 
English woman—was reluctant to consent to being examined and refused 
the repeated use of the speculum.10

Noeggerath also took samples of discharge and studied them under the 
microscope. And he grew cultures using an incubator. Convinced that 
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gonorrhea was caused by a specific microorganism, he had hoped to be able 
to find proof that the cases he saw were connected to the disease. But his 
results were not conclusive. In his 1872 publication, he mentioned a fungus, 
which he had been able to cultivate, but in 1876 he dropped the claim that 
this might be the pathogen causing gonorrhea.11 Presenting fifty case histo-
ries and a statistic on infertility, he hoped to convince his readers that latent 
gonorrhea not only existed but posed a severe health threat.

Noeggerath’s clinical skills were a precondition for seeing the pattern he 
would come to call “latent gonorrhea,” but these observations were possible 
only because he saw a rather peculiar group of patients. Three aspects are 
worth stressing. First, compared to other physicians, Noeggerath was likely 
to witness more cases of gonorrhea transmitted from husband to wife. Not 
only was gonorrhea especially common in urban areas such as New York, 
but Noeggerath also based his account on patient records from his private 
practice. These patients almost invariably belonged to the middle class. They 
subscribed to a sexual culture marked by a much-criticized double standard. 
While women were expected to enter marriage without prior sexual experi-
ences, men were allowed to solicit prostitutes.12 In some cases Noeggerath 
had witnessed how young women whom he had seen as a family doctor 
quickly developed signs of gonorrhea after marrying a man known to have 
been infected but declared healthy.

Second, as the case histories suggest, Noeggerath often managed to talk 
to the husbands of his patients, and in a number of cases he could even 
do a sperm test. Such personal encounters were possible because many of 
his patients lived in New York and because Noeggerath did home visits, if 
necessary. Interaction with husbands of private patients was probably part 
of normal business, for example, when settling bills or discussing treatment 
options. Judging by the published case histories, these middle-class men 
were not particularly tight-lipped when asked about their sexual experiences. 
Hence, when suspecting an infection with gonorrhea, Noeggerath actually 
could and often did talk to the husband while other experts, such as gynecol-
ogists based in spa towns in Germany, would usually have had to rely on the 
woman’s testimony alone.

Third, Noeggerath saw a comparatively high proportion of especially des-
perate cases of pelvic inflammatory disease. Considered an expert, he treated 
women who were chronically ill and had already exhausted other options. 
Some had seen famous gynecologists such as Friedrich Wilhelm Scanzoni, 
James Marion Sims, or Thomas Addis Emmet. They had undergone surgery, 
spent time at European spas, and been treated with pessaries or massages. 
For some, painful pregnancies resulting in miscarriages or extremely 
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difficult deliveries had been followed by life-threatening infections, recov-
ery from which took months. Others suffered from recurrent inflammations, 
often extremely painful, which seemed to come out of the blue and which 
Noeggerath could only treat with opium and chloroform. Such cases were 
extremely frustrating. These were women from Noeggerath’s own social stra-
tum who did not have to do heavy work—who could rest, eat well, take the 
waters—but who still could not be cured (see chapter 9 for an account of 
such suffering also at this time among women in Australia entirely lacking 
these social advantages). Latent gonorrhea—even if hard or impossible to 
cure—provided an explanation.

But Noeggerath not only was a perceptive examiner, trusted practitioner, 
daring surgeon, and attentive clinical observer; he also regarded medicine as 
a scientific endeavor. He drew up statistics and participated in postmortems; 
he published and presented cases to the New York Obstetrical Society and 
employed laboratory methods. Perhaps most important, Noeggerath kept 
up with current developments in medicine and was probably even eager to 
leave his mark. His father, Johann Jacob Noeggerath, had held the chair in 
mineralogy at Bonn. Emil Noeggerath came to the United States to take a 
position at a newly founded medical school—a job that, however, did not 
materialize. Once in New York he joined forces with another young German 
doctor, Abraham Jacobi, who would later be regarded as one of the founding 
fathers of pediatrics. Together they published Contributions to Midwifery, and 
Diseases of Women and Children, a volume in which they tried to capture 
the state of the art in their disciplines. Between them they had scrutinized 
English, German, French, Italian, and some other European medical journals 
so that they could offer their US readers “the essence of all that is dispersed 
in hundreds of publications.”13

For Noeggerath medicine was a collective scientific undertaking. And it 
seems likely that he kept up with the latest developments in the emerging 
field of bacteriology. To think that the symptoms he observed in his patients 
could be caused by a specific microorganism—Noeggerath spoke of a fun-
gus—was not far-fetched. At the time research on the connection between 
infections and microorganisms flourished.14 Research by Edwin Klebs on 
soldiers killed during the Franco-Prussian War had shown that septicemia 
following gunshot wounds developed only when certain microorganisms 
were present.15 Other infections like typhus, puerperal fever, and diphtheria 
were also regarded as linked to bacteria. But to identify the pathogen respon-
sible for a specific disease was another matter.

Noeggerath could see the effects of gonorrhea because he relied on a broad 
spectrum of evidence and combined methods that might be characterized as 
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representing the laboratory, the clinic, and traditional bedside medicine.16 
He did not attempt to separate these ways of knowing, each of which had 
its limitations. Instead, he explained his sophisticated methodology in the 
following way in the introduction to his book:

I have tried to make the fabric that is here offered for examination dense and 
durable by way of intertwining the different strands in an appropriately com-
plementary way and not too sparsely so that each of them helps to solidify the 
whole. I would have hoped to add to this research by adding twice as many 
case histories because, as will become apparent, it is only through seeing a 
large number of similar case histories that we can prove our interpretation.17

Debating Latent Gonorrhea

Noeggerath’s ideas did not meet with great enthusiasm. This was not surpris-
ing. Because his theories were based on clinical observations, other doctors 
needed time to reconsider the cases they saw in their own practice in the light 
of Noeggerath’s theory. For some the existence of latent gonorrhea made per-
fect sense. Others were skeptical.18 Even Noeggerath’s supporters, however, 
thought that he had overstated his claim.19 Many doctors knew from per-
sonal as well as professional experience that gonorrhea could be cured. When 
Noeggerath presented his finding to the American Gynecological Society in 
1876, a Dr. Johnson from Washington, DC, related the results of an ad hoc 
study he had conducted: “I may state that in conversation with twenty differ-
ent physicians, who acknowledged having had gonorrhea in early life, in no 
single case had any such symptoms, as have been referred to, been developed 
in their wives, and all have had quite large families of children.”20

In his attempt to raise awareness, Noeggerath had clearly exaggerated 
the dangers posed by gonorrhea. He had included cases that could eas-
ily be explained by other causes and that were now held against him.21 But 
Noeggerath was criticized not only because his evidence did not seem entirely 
sound. There were larger issues at stake. If Noeggerath was right, the medi-
cal approaches to gonorrhea and to pelvic inflammation had to be changed. 
Warning male patients who had caught the clap, and possibly also would-be 
brides, would have appeared as crucial.22 Conventional forms of treating 
women experiencing discharge and pelvic pains or complaining about infer-
tility had to be reconsidered. Noeggerath was especially critical of surgical 
treatments that were dangerous because they could spread germs to nonin-
fected parts of the female reproductive organs. To agree to Noeggerath’s ideas 
about gonorrhea meant to accept that many cases of gonorrhea in women 
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could have been avoided had doctors and their male patients acted more 
responsibly. This was explosive stuff. If Noeggerath was right, women had 
to be warned. They had to be made aware that they had misplaced their 
trust, both in doctors and husbands.23 Given that Noeggerath’s claims were 
unfamiliar and far-reaching and that they threatened to challenge exist-
ing hierarchies and well-ingrained practices of medical treatment, it is not 
exactly surprising that they were resisted. This would change only slowly, as 
pathological research on gonorrhea gained ground. As noted, several histori-
ans have stressed that the identification of the gonococcus by Neisser in 1879 
did not make much of a difference to the diagnosis of gonorrhea, especially 
in Britain. In fact, it took years before the pathogenicity of gonococci had 
been proven. They were difficult objects to study, because they were not eas-
ily stained, because they looked just like other cocci, because they would not 
grow on the media normally used to cultivate microorganisms, and because 
they did not cause inflammation in animals. Hence, a number of ethically 
problematic experiments on humans were designed to prove that gonococci 
were indeed the pathogen that caused gonorrhea.24 And very often such 
experiments were not even successful.25

Diagnostic problems persisted, especially when it came to women.26 To 
estimate the effects of gonorrhea on the fertility of both men and women 
proved even more difficult. Doctors interested in this question used different 
approaches. Traugott Kroner, to give an example, studied the postpartum 
period of women whose newborn babies had shown signs of blennorrhea. 
According to his results, these mothers rarely experienced any signs usu-
ally associated with postpartum gonorrhea.27 Enoch Heinrich Kisch, spa 
doctor in Marienbad and professor at the University of Prague, started a sur-
vey among his patients, correlating infertility and gonorrhea of husbands. 
Apparently, there was no positive link.28

One of the major problems in proving Noeggerath’s claim that gonor-
rhea could lead to pelvic inflammation was to show that gonococci could 
actually invade deeper layers of tissue. One of the best-known experts on 
gonorrhea—Ernst Bumm, who in 1885 developed a method to cultivate 
gonococci using human blood serum—was convinced that gonococci could 
infect only the mucous membrane and could not lead to inflammation of 
the peritoneum. Bumm had studied the histology of membranes infected 
by gonorrhea by using tiny slices of the conjunctivas of newborns whose 
infection with gonorrhea had lasted for a certain number of days.29 Reading 
Bumm’s study, it becomes obvious how very difficult research on gonorrhea 
was and how contradictory the results.



gonorrhea and infertility,  germany 1870–1935   •  313

With regard to infertility, a study by Ernst Wertheim, published in 1891, 
made a real difference.30 Wertheim analyzed pus and tissue taken from the 
fallopian tubes of women who were undergoing surgery at the university 
hospital in Prague. He could demonstrate that gonococci were indeed pres-
ent in the infected tubes. By the 1890s a consensus started to emerge. In 
medical handbooks gonorrhea was now increasingly reported as one of the 
major causes of infertility. While Noeggerath was criticized for having exag-
gerated the importance of gonorrhea, the existence of latent gonorrhea and 
the dangers due to infections were now generally accepted.

Gonorrhea and Male Sterility

While debates on the causal relation between gonorrhea and female infertil-
ity continued, another of Noeggerath’s suggestions quickly gained purchase 
among German doctors. In 1871 he had started not only to inquire into 
the medical history of his sterility patients’ husbands but to propose sperm 
testing. In 1872 he could draw on five, and in 1876 on fourteen, cases in 
which men known to have suffered from gonorrhea in the past were now 
living in a sterile marriage and had consented to a test. In half of these 
cases, the semen, collected in a condom during intercourse and brought to 
Noeggerath’s practice shortly afterward, did not contain any spermatozoa. 
“The gentlemen from whom these last-mentioned specimens were obtained 
were to all appearance healthy men, some of them unusually large and vigor-
ous, their sexual functions unimpaired,” Noeggerath noted.31 Only in three 
out of fourteen cases did the spermatozoa look normal, although most men 
reported that their infections with gonorrhea had not been complicated by 
an epididymitis. It appeared that, just as in women, gonorrhea was more 
dangerous in men than hitherto believed.

That gonorrhea could lead to infertility if the infection spread to both 
testes had already been shown, in fact several decades earlier, by other 
authors.32 And Noeggerath was not the only one to advocate sperm testing. 
Already in 1868 his US colleague James Marion Sims had proposed to con-
sider male sterility in cases of involuntary childlessness.33 In Germany the 
method became more widely accepted after a professor from the University 
of Gießen, Ferdinand Adolf Kehrer, published results of a systematic inves-
tigation into the causes of sterility that he had conducted between 1876 and 
1879. In an earlier publication Kehrer had already suggested that in about 
a quarter of all sterile marriages, azoospermia in the husband was the major 
cause of unintended childlessness.34 To prove his point he started to collect 
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forty cases in which both partners could be examined. The forty men who 
had their sperm analyzed were merchants, shopkeepers and artisans. A hand-
ful of them—mostly owners of an estate or a factory—probably belonged to 
the upper classes. Kehrer carefully noted the exact dates on which the tests 
were conducted and provided short case histories, adding medical details and 
a short sexual biography for each of his patients. In fourteen cases the semen 
was found to contain no spermatozoa; in two cases the men turned out to be 
impotent. Kehrer concluded that in more than a third of all sterile marriages 
the problem probably resided with the husband and encouraged his fellow 
doctors to consider sperm testing whenever they were asked for help in cases 
of childlessness.35

Over the following years Kehrer’s study was often cited. As I have argued 
elsewhere, the growing medical interest in male sterility can be partly 
explained by the frustration felt by many doctors when diagnosing and treat-
ing female infertility.36 What was difficult in women—to assess the fertility 
of an individual and to offer a meaningful prognosis—was comparatively 
easy in men, if fertility was equated with the existence of an abundance of 
moving spermatozoa in the semen, if a microscope was at hand, and if men 
were willing to provide a sperm sample.

Perhaps the enormous popularity of German medicine and, more specif-
ically, of modern scientific approaches to medicine—certainly at its height 
during the 1880s—helped to persuade patients. In any case resistance to 
sperm testing seems to have been limited, especially among urban, mid-
dle-class men. Between 1883 and 1887, to give an example, a well-known 
gynecologist in Hamburg was seen by 2,500 women, of whom 76 were pri-
vate patients specifically seeking infertility treatment. In 46 of these 76 cases, 
a sperm test was conducted, 15 husbands rejected a test, and 15 were not 
available for test or treatment because they lived abroad or were absent on 
business. The semen of 21 men did not contain any spermatozoa, usually 
because of a past infection with gonorrhea; 6 men were impotent; and 15 
women had been infected by their husbands. Only in 12 cases was the sperm 
considered normal.37 Clearly, men were often responsible for the childless-
ness of a marriage, with gonorrhea being the most important cause.

It is impossible to know how many gynecologists or even ordinary family 
doctors offered or insisted on sperm testing. But a shift in attitudes can eas-
ily be gleaned from contemporary publications. Alexander Peyer’s popular 
Die Microscopie am Krankenbette (Atlas of Clinical Microscopy), first pub-
lished in 1884, started to include a chapter on sperm testing in its fourth 
edition, published in 1897, because the issue was now seen as “of great prac-
tical importance.”38 Likewise, two medical handbooks exclusively devoted to 
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infertility and published in 1885 and 1886, respectively, had been reluctant 
to accept that gonorrhea was a major cause of infertility, arguing that it was 
so widespread that it could not have much of an impact, as so many men and 
women reproduced successfully in spite of being infected.39 However, when 
publishing a second edition of his handbook in 1895, one of the authors 
introduced a new chapter on gonorrhea. Thus, by the last decade of the nine-
teenth century, the importance of gonorrhea as a major cause of infertility in 
men and women was increasingly regarded as an established fact.40

But just how dangerous gonorrhea really was continued to be a mystery. 
The issue was seen as calling for more clinical attention and more research. 
Alongside medical research based on autopsies and clinical material, a large 
follow-up study was conducted, which was later often cited. It was based 
on an attempt to reconstruct the reproductive lives of men who during 
their military service had been treated for gonorrhea at the army hospital 
in Hannover. Using medical records, the author, chief staff surgeon Benzler, 
traced 3,000 men and followed their military careers. He excluded those 
who returned to be treated for a second infection. Other men had died, 
emigrated, or remained single. Although the army and police bureaucracy 
cooperated, only 474 complete reproductive histories could be compiled, 
with records reaching back to the 1870s. They included cases like those of 
“musketeer G,” who fathered an illegitimate son before joining the army in 
1873. He was treated for gonorrhea when joining the army but did not show 
any sign of a new infection during his three years of service. He got married 
in 1879 and again in 1892 but had no children in either of these marriages.

Benzler differentiated between patients with “simple gonorrhea,” those 
with a one-sided inflammation of the testes, and those with double-sided 
inflammation. In the first and largest group, which comprised 363 marriages, 
38, or 10.5 percent, had remained childless, while 63, or 17.3 percent, had 
only one child. In the second group 26 out of 111, or 23.4 percent, were 
childless, and 15, or 13.5 percent, had only one child. In the third group 10 
out of 24 marriages, or 41.7 percent, were childless and 5, or 20.8 percent, 
had only one child. Epididymitis, the author concluded, was clearly detri-
mental to the fertility of a marriage.41

Studies on Britain have suggested that male sterility was regarded as a rare 
condition and that doctors were reluctant to even consider its possibility.42 
For Germany nothing could be further from the truth. By the turn of the 
century, if not earlier, ordinary gynecologists were encouraged to undertake 
a semen analysis, which was presented as easy to do even for those with “lit-
tle experience in microscopy.”43 While the treatment of male sterility was 
regarded as the prerogative of the urologist, repeated sperm testing was seen 
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as part of a comprehensive sterility diagnosis to be administered by the gyne-
cologist.44 It was even debated whether a doctor who operated on a woman 
to combat infertility would not be liable for negligence if he had not insisted 
on a sperm test before.45 Although the subdiscipline of andrology had not yet 
developed, male reproductive bodies did not fly under the radar of medical 
attention in Germany. Quite to the contrary.

Warning the Public

From the late 1880s onward, the emerging consensus that gonorrhea was 
an infectious disease caused by gonococci, which could cause severe pel-
vic inflammations in women and infertility in both sexes, was taken up in 
popular health-advice literature. Such literature was in high demand and 
reached all but the poorest segments of a now fully literate society. A medical 
handbook for ordinary women, Das Weib als Gattin und Mutter, the second 
edition of which was published in 1889, stated that men were more likely to 
be responsible for the childlessness of a marriage because they often had been 
infected with a venereal disease that caused their semen to become “watery” 
and that reduced the number of spermatozoa.46 In her Frauenbuch, a medical 
self-help book for women first published in 1896 and quickly selling some 
forty thousand copies, Hope Bridget Adams, one of the very first female doc-
tors practicing in Germany, devoted special attention to gonorrhea. Lengthy 
chapters with seemingly endless illustrations detailed the symptoms and con-
sequences of the infection as it affected different organs. With regard to its 
effects on fertility, Adams cited the usual figures: she estimated that in seven 
out of ten infertile marriages the problem was caused by the husband either 
because he was sterile himself or because he had infected his wife with gonor-
rhea.47 While the heavily illustrated Frauenbuch was rather expensive, a short 
brochure titled Eheglück!, published in 1889, contained those parts of the 
book dealing with contraception, venereal disease, and infertility. A two-page 
table listed curable and incurable causes of infertility in women and men. 
Adams encouraged her readers to think of infertility as an avoidable and cur-
able condition. Unintended childlessness was “not a punishment by god, nor 
a mysterious physical condition or fate, unfathomable and beyond relief, but 
the result of identifiable and avoidable causes.” Three-quarters of the causes 
of infertility could be erased if only gonorrhea was dealt with.48

Even readers not particularly looking for health advice on sexual matters 
could encounter the new theories concerning male sterility and its rela-
tionship to gonorrhea in contemporary encyclopedias. While the article on 
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infertility in the fourth edition of Meyers Konversationslexikon, published 
in 1889, had referred only to women, the supplement published in 1890 
included an entry on “Unfruchtbarkeit (Sterilität), männliche” (Infertility 
[Sterility], male). It stated that male infertility had recently received grow-
ing attention and that it could be caused by syphilis, tuberculosis, or cancer 
but was mainly due to inflammation following an infection with gonorrhea. 
Readers were informed that sterility was different from impotence and that it 
could be caused by aspermatism (the lack of semen) or by azoospermia (the 
lack of spermatozoa in the semen). The latter condition was said to be much 
more common and something that could be assessed only if the “seemingly 
completely normal semen” was examined under a microscope.49

With the formation of the Deutsche Gesellschaft zur Bekämpfung der 
Geschlechtskrankheiten (German Society for Combating Venereal Disease) 
in 1902, the dangers of gonorrhea were even more widely discussed. Talks, 
leaflets, and exhibitions, later also films, were used to point out the dangers 
associated with venereal diseases, to deter from pre- and extramarital sex, espe-
cially with prostitutes, and to stress the trustworthiness of doctors and their 
ability to provide adequate treatments.50 Whether the public should also be 
advised on prophylactics was controversial. Medical experts were certain that 
condoms and chemical disinfectants were effective.51 But to distribute such 
information to possible consumers could be and indeed was seen as promot-
ing pre- and extramarital sex and prostitution. As Lutz Sauerteig has shown, 
the rift between advocates of moral reform who wanted to solve the problem 
of venereal diseases by fighting prostitution and other forms of nonmari-
tal sex and hygienists interested in pragmatic solutions went right through 
the German Society for Combating Venereal Disease.52 However, compared 
to Britain and France (see chapter 11, in this volume), the German public 
appears to have been much more likely to receive practical advice on how 
to avoid an infection with the help of condoms and chemical disinfectants, 
which were sold in pharmacies.53 Doctors were keen to gain a monopoly of 
treating venereal diseases. Hence, both sexes were encouraged to see a doctor 
(and not to rely on quack medicine) as soon as they discovered signs of an 
infection. Apparently, such advice was not without its effects, as the number 
of clients seeking help in local clinics for venereal disease went up during and 
after exhibitions.54

After World War I, during which many soldiers had been offered prophy-
lactics and had received treatment for venereal diseases, health advice became 
ever more sophisticated. In the aftermath of the war, the Hygiene Museum 
in Dresden put together several versions of a traveling exhibition on venereal 
disease, which proved very successful and was apparently seen by some 1.7 
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million Germans in cities and towns all over the country. Suited to be shown 
in small and large spaces, these exhibitions comprised a variety of different 
media, including wall charts, wax models, and preparations. A particularly 
striking medium utilized to show possible effects of syphilis were life-size 
models in wax depicting human genitalia or other body parts exhibiting the 
sores and ulcers produced by syphilis. The symptoms and consequences of 
gonorrhea paled in comparison.55 Figure 10.1 shows a wax model produced 
for a commercial exhibition that toured German fairgrounds around 1900. 
It represents male genitalia and shows the symptoms of a gonorrheal infec-
tion that has spread to the right testicle.

The following images (figs. 10.2 to 10.6) were produced by the German 
Hygiene Museum, one of the most important players in early twentieth-cen-
tury German health education. Apart from traveling exhibitions on venereal 
disease, the museum also produced wall charts, models, pamphlets and slide 
shows, and other materials, which could be bought or borrowed by health edu-
cators.56 The museum cooperated closely with the Deutsche Gesellschaft zur 
Bekämpfung der Geschlechtskrankheiten (German Society for Combating 

Figure 10.1. Anatomical wax model in display case, used in a commercial exhibition 
on venereal diseases, end of nineteenth century. Deutsches Hygiene-Museum 
Dresden (DHMD), 2011/13.



gonorrhea and infertility,  germany 1870–1935   •  319

Venereal Diseases) and followed a pragmatic approach that presented venereal 
diseases as diagnosable, preventable, and curable. To increase trust in medi-
cine, audiences were informed about methods of diagnosis. Relevant images 
showed gonococci as seen through a microscope (fig. 10.2) and the inside of 
healthy and infected urethrae as seen by the doctor during examination.57

Figure 10.2. “Fresh, untreated gonorrhea. Four days after the start of disease 
symptoms showing many gonococci.” Microscopic image used as part of a slide 
show, ca. 1919, to accompany talks on venereal disease. The image points to the 
worrisome proliferation of gonococci but also to the medical possibility of detecting 
them. DHMD, 1999/994.
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Audiences were offered detailed information about sexual physiology and 
the devastating effects gonorrhea could have on male and female bodies (figs. 
10.3 and 10.4).

Figure 10.3. “Epididymitis and its consequences,” ca. 1919. Photograph of a poster 
publicized during the 1920s, explaining and visualizing possible effects of gonorrhea 
on the testes. Infertility is mentioned and the figure of two hundred thousand 
children not born because of gonorrhea each year is quoted as a pre–World War I 
estimate. DHMD, 2015/462.
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Chart diagrams were used to illustrate the spread of venereal diseases. In 
figure 10.5, for example, absolute numbers reported for one month were used 
to calculate hypothetical rates of infection for different age groups. These 
rates of infection were added to arrive at a figure representing the probability 
of having been infected with gonorrhea at least once in one’s life-time. For 
men between forty and fifty, this method resulted in a probability of 160 
percent. Not surprisingly, critics believed these estimates to be exaggerated.58

Statistical evidence (based on the study by Benzler mentioned earlier) 
on the connection between gonorrhea and both absolute sterility (“keine 
Kinder”) and one-child sterility (“nur ein Kind”) is shown in figure 10.6.  
Occasionally demographic effects of gonorrhea were mentioned. A poster on 
“Epididymitis and its consequences” (fig. 10.3) claimed 200,000 births lost 

Figure 10.4. “Inner female genitals severely altered by gonorrhea.” Image used as 
part of a 1920s slide show on venereal disease and also in publications. Uterus and 
fallopian tubes appear filled with pus. The lay public is invited to share the medical 
view of venereal disease. DHMD, 1999/945.
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annually. Unlike later Nazi health propaganda, this statistical information 
was not visualized as a nationalist message.

The exhibitions assured their audiences that venereal diseases could be 
cured, but only with the help of doctors. A rise in the number of patients 
seeking help from local health-advice centers was seen as the best indicator 
of success. The exhibitions also included information on possible forms of 
prophylaxis—a feature that was not always easily accepted by local partners, 
with whom the museum needed to cooperate.59

It was only in the mid-1920s that a wall chart was designed that visu-
alized unintended childlessness.60 Along with the image of a blind 
man, a woman is shown who apparently has been crippled and ren-
dered infertile by gonorrhea. The text explicitly states that gonorrhea 
frequently causes sterility in men and women (fig. 10.7). Weimar health 
advice included vivid depictions of sexually transmitted diseases, with  

Figure 10.5. Spread of venereal diseases for inhabitants of Hamburg, according to 
age. A bar chart used in a 1920s slide shows indicative frequencies of infection with 
syphilis and with gonorrhea for women (left column) and men (right column). 
No source or date are given, but the figures appear to have been based on a 
controversial survey conducted in 1913. As explained in this chapter’s text, this was 
a propaganda chart and its method of construction did not produce statistically 
valid indicators. DHMD, 1999/982.



Figure 10.6. “Gonorrhea as cause of childlessness.” A bar chart presenting the data 
collected by Dr. Benzler. The chart differentiates in the upper three rows between 
men who had had, first, “simple clap,” second, one-sided epididymitis, and, third, 
double-sided epididymitis. At the bottom in the fourth row, a bar representing 
“infertility not caused by gonorrhea” is added, which shows that “simple gonorrhea” 
did not carry a high risk of infertility. DHMD, 1999/1623.DHMD, 1999/982.



Figure 10.7. “Which are the possible consequences of gonorrhea? A: for men, B: for 
women, C: for both sexes, D: for children.” Wall chart from 1925. The column on 
men mentions infertility as a frequent consequence of gonorrhea. DHMD, 1995/25.
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syphilis taking center stage. Those images and texts dealing with gonorrhea 
presented eye infections of newborns and sterility in both men and women 
as possible, even frequent, consequences. That the parents of Maria, from 
whose case record I quote at the beginning of this chapter, were concerned 
was not surprising: they had had ample opportunities to pick up information 
on the relationship between venereal disease and sterility.

Demographic Concerns, Birth Control, and Venereal Disease

Around 1912 public attention in Germany was captured by a hith-
erto rarely discussed phenomenon: the drop in the birthrate.61 The 
“Geburtenrückgang”—the decline in the number of children annually born 
per every thousand in a population—was an international phenomenon. In 
Germany it had started during the late 1870s. Slow at first, the development 
had not caused much concern. After all, Germany’s population was growing 
extremely fast, much faster than those of France or Britain, and the birthrate 
was merely returning to what would have been normal in earlier decades. It 
was only after 1910 that the now clearly accelerating decrease of the birth-
rate began to be perceived as a problem: Was Germany to follow into the 
footsteps of France, where two children per family were becoming the norm? 
And could and should such a development possibly be averted by progressive 
population politics?

The ensuing debate was heated and multifaceted. It formed part of what 
Edward Ross Dickinson has recently called a “brawl” about everything con-
nected to sexuality, which engaged a great many German intellectuals in the 
decades before World War I.62 They tried to understand and to evaluate what 
appeared to be a revolution in sexual norms and behaviors. Still influenced 
by traditional religious ideas and practices but increasingly also by socialism, 
sex reform, feminism, and consumer culture, millions of German couples 
had to negotiate reproduction under rapidly changing economic condi-
tions and found themselves living family lives very different from those of 
their parents. Not surprisingly, contemporaries sought for explanations and 
disagreed violently when it came to assessing the current situation and to 
contemplating future developments.

One of the questions raised as soon as debates about the decline in the 
birthrate started was whether the development could be attributed to degen-
eration and venereal disease. But these issues remained marginal and were 
quickly put aside. Influential studies like those by Julius Wolf and Jean 
Borntraeger mentioned venereal diseases but devoted their attention almost 
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exclusively to socioeconomic factors.63 When, in 1912, the Prussian govern-
ment launched a survey to investigate the possible causes of the drop in the 
birthrate, it explicitly asked whether part of the decline was due to health 
issues or degeneration. The survey was based on a preliminary report of 
which three thousand copies were distributed to provincial and regional gov-
ernments, regional medical advisory boards, and medical associations, who 
were asked to respond to the report by providing detailed information on 
demographic developments and changes in reproductive behavior. And so 
they did.64 When the final report, or Denkschrift, was published in 1915, 
questions remained, but a general consensus had been reached. While two 
regional medical advisory boards had pointed to venereal diseases as a con-
tributing factor, all reports agreed that the drop in the birthrate had to be 
attributed mainly to an extremely widespread, popular drive toward a delib-
erate reduction in the number of children.65 The reports mentioned many 
factors, from urbanization, secularization, women’s emancipation, the spread 
of consumer culture, socialism, a lack of adequate housing, and continu-
ous economic hardship to the ready availability of contraceptives, but at the 
heart of the phenomenon they saw a sea change in attitudes toward sexuality 
and reproduction. Though to varying degrees, couples from all social classes 
and milieus had apparently started to drastically reduce the number of their 
children by relying on (combinations of ) contraceptives, coitus interruptus, 
abortions, and abstinence. If something was to be done about this develop-
ment, population policies had to target attitudes and social conditions, not 
germs.

With regard to the possible importance of gonorrhea, the Denkschrift 
echoed a position put forward by Alfred Blaschko, one of Germany’s most 
eminent venereologists. In a paper on Geburtenrückgang and venereal dis-
ease published in 1913, Blaschko elaborated on the sterilizing effects of 
gonorrhea and syphilis.66 Using available studies, he estimated that 350,000 
German couples were childless because of prior infections with venereal dis-
ease. However, while he certainly advocated further campaigns, he was also 
convinced that the drop of the birthrate needed to be understood as a cul-
tural revolution that, as he pointed out, was affecting not only Germany but 
Western Europe. Blaschko believed that, contrary to his earlier assessments, 
rates of venereal disease were coming down and that VD-induced infertility 
therefore could not explain the drop in the birthrate. His text shows that 
he perceived the situation as rather dangerous: not because infertility was 
spreading but because conservative antivice campaigners and officials used 
the drop in the birthrate to demand a ban on contraceptives.
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For all their disagreements with regard to the significance of the drop in 
the birthrate, most politicians and experts seem to have tacitly agreed that 
venereal disease was not a major factor. When they debated possible rem-
edies, increased medical services or advice centers for those experiencing 
reproductive difficulties or intensified research on causes and treatment of 
infertility were normally not mentioned. Although it was acknowledged that 
infertility was widespread, affecting hundreds of thousands of couples, it was 
not cast as a major public health issue, not even at a time when the drop in 
the birthrate captured the popular imagination.

Venereal Disease and Infertility in Nazi Health Propaganda

Biology and medicine were central to National Socialism.67 With the nation 
imagined as a body under threat from internal and external enemies, health 
education was increasingly brought under direct state control.68 Not the 
health of the individual but the current and future well-being of the race 
was presented as the central objective that—if necessary—would trump the 
interests of individuals. Attention to the body politic and the expectation 
that eugenics could be used to improve nation and race were not new, nor 
were they exclusively used by National Socialists. Historians have pointed 
to international connections and to continuities and changes in biopolitics 
between Weimar and Nazi Germany.69 It is beyond the scope of this chapter 
to map the changes in sexual and social policies brought about by National 
Socialism after 1933. However, a glimpse at materials from anti-VD cam-
paigns designed and distributed by the German Hygiene Museum illustrates 
the comparatively liberal stance taken by important Weimar health educators.

After the Nazis had come to power in 1933, the German Hygiene 
Museum rapidly aligned itself with the political aims and aesthetic prefer-
ences of the new regime.70 About half of its former scientific staff, many of 
them Jewish, was sacked. Instead of concentrating on individual health, the 
museum now propagated forms of racial thinking. How did this play out 
when it came to anti-VD propaganda? When we compare pre- and post-
1933 health education materials, it becomes obvious that some motives used 
in earlier exhibitions were reused and adapted. For instance, the bar chart 
shown in figure 10.6, which was originally produced in the 1920s (and in 
fact used data collected in 1898), was reissued during the Nazi period, but 
the bottom bar was removed in a purposeful attempt to dramatize the threat 
of gonorrhea. Other motives were newly introduced.



Figure 10.8. “The fateful consequences of gonorrhea.” Redesigned wall chart from 
1938. The bottom part now shows a childless couple and the image of a middle-
sized town and argues that fifty thousand children a year were not being born owing 
to a gonorrhea infection in men or women. DHMD, 1994/587.
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The wall-chart warning against the dangers of gonorrhea was redesigned 
in 1938 (see fig. 10.8). The heading was changed from a question about 
possible consequences of gonorrhea to a statement about fateful outcomes. 
Potentially useful information about symptoms was excluded. The wall chart 
not only informed about the dangers of ophthalmia neonatarum but showed 
how Credé’s prophylaxis was performed, euphemistically presenting it as 
“protective eye treatment.” The image in the middle continued to underline 
that gonorrhea could lead to infirmity. Infertility is invoked by the contrast-
ing image of a mother with child bathed in golden light. At the bottom of 
the wall chart we find a new component: the information that gonorrhea 
can lead to infertility due to epididymitis and inflammations of tubes and 
ovaries is framed by two images. The one on the left shows a childless couple 
while the one on the right is meant to visualize the number of children not 
born due to gonorrhea—fifty thousand per year—by depicting a town with a 
comparable number of citizens.

The new motif of the childless old couple was also introduced in other 
materials. Figure 10.9 depicts such a couple. Seated by a window with only a 
potted plant to care for, the old couple watch their peers, who get to play with 
their grandchildren in an idyllic garden.

While this image appealed to the interest of the individual who would enjoy 
the benefits of having children and grandchildren, other wall panels under-
lined the racial consequences of venereal diseases. Figure 10.10 shows a flock 
of empty cradles surrounding a lonely woman, while other parts of the image 
show children crippled by syphilis or point to the economic loss of manpower.

Such images clearly marked a shift in the message presented by health 
campaigns. While viewers were invited to contemplate the individual hard-
ship that could be brought about by an infection, the images also conveyed 
that venereal diseases endangered the nation and that individuals had a 
responsibility toward their Volk.

Conclusion: Not Invisible, but Marginal

Around 1900 gonorrhea was generally believed to be the “archenemy of fer-
tility,” a view frequently presented to medical students, medical practitioners, 
and the general public.71 In this chapter I have explored how the idea that 
gonorrhea was a major cause of infertility developed and circulated and how 
it was supported, spread, questioned, and redefined. I have followed develop-
ments in medicine, in political debates concerning the drop in the birthrate, 
and in popular health advice. While these discourses were connected, they 



Figure 10.9. “Lonely old age is often the result of a venereal disease, especially 
gonorrhea, which causes infertility in both men and women.” Wall chart from an 
exhibition on “The War on Cancer,” which toured Germany between 1939 and 
1944 and which included a section on infectious diseases. DHMD, 2001/248.7.
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followed different agendas and trajectories. They did not mirror an actual 
increase in the spread of disease, nor can they be seen as a continuous unfold-
ing of biopolitical concerns. Instead, they were driven by developments and 
actors within their respective fields.

When Noeggerath developed his theory of latent gonorrhea, he was not 
driven by public health or demographic concerns. His interest in gonorrhea 
grew out of his encounters with difficult cases impossible to cure, which he 
interpreted in the light of budding bacteriological disease theories. His fellow 
doctors in Germany—while critical with regard to the figures Noeggerath 
had proposed—generally accepted that gonorrhea could lead to infertility, 
once bacteriological research had established that gonococci could spread 
beyond the mucus membrane. German doctors were particularly intrigued 
by the possibility of diagnosing sterility and latent gonorrhea in men. Given 
that infections with gonorrhea were common among adolescent and adult 
men, the idea that gonorrhea might often be latent and that it could seriously 

Figure 10.10. Photograph of a wall panel from a 1938 exhibition on “Health in 
Everyday Life,” which clearly reflects Nazi biopolitics. “Harrowing are the racial 
consequences of venereal diseases. Syphilis and gonorrhea destroy precious goods: 
German people. Every year tens of thousands of German children remain unborn 
due to parental illnesses and infertility.” DHMD, 2006/477.8.
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endanger an innocent bride significantly expanded doctors’ sphere of influ-
ence. Armed with microscopes, they performed repeated examinations on 
seemingly healthy patients, aimed at assessing men’s health and fertility. They 
found male infertility (the absence of spermatozoa) in a significant propor-
tion of infertile marriages.

Around 1900 public health campaigns to combat venereal disease were 
launched. They invariably included information on gonorrhea and its det-
rimental effects on fertility in both sexes. But syphilis was clearly presented 
as more important. This was partly connected to the characteristics of health 
campaigns as media products. Because of its terrifying and easily visualized 
nature, syphilis was much better suited for frightening audiences into chang-
ing their sexual behaviors. While less widespread than gonorrhea, syphilis 
produced enormous costs for health insurers, who had to pay for treatment 
and sick leave. And the apparent phenomenon of “congenital syphilis” raised 
the fear that it could affect the future generation, a problem that was not 
believed to pertain to gonorrhea. Furthermore, with the introduction of sal-
varsan and neosalvarsan, syphilis could actually be cured, if patients were 
willing to comply. Hence, health campaigners had good reasons to concen-
trate on syphilis.

Shortly before World War I, debates about the drop in the birthrate 
gripped the attention of the German public. The question of whether or not 
gonorrhea played a part in what to many seemed like a threat to the nation’s 
health and future was, however, quickly put aside: while gonorrhea was 
regarded as a major cause of infertility, it could not explain the recent drop 
in the birthrate. According to medical expertise, the continued campaigns to 
combat venereal disease had actually been successful, leading to a decline in 
new infections. The drop in the birthrate was attributed to another factor: a 
truly revolutionary change in attitudes to reproduction.

Throughout the first third of the twentieth century, health advice men-
tioned that gonorrhea could lead to infertility, but it was only during the 
Nazi period that health propaganda constructed gonorrhea as a racial threat 
and public health concern. At this time, however, medical approaches to 
infertility had long shifted, with emphasis instead on the multiplicity of fac-
tors of infertility, especially in women, including hormonal, psychological, 
and constitutional factors.72

For those like Maria Meyer and her husband, who experienced repro-
ductive difficulties, and even for her parents, who had probably ignored the 
frequent call to ask future sons-in-law for a health certificate, the heightened 
awareness of gonorrhea as a possible or even frequent cause of sterility added 
a further layer of shame to the experience of infertility. While Maria Meyer 
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and her peers often had access to medical services, the plight of involuntarily 
childless couples did not receive much public attention. Even marital advice 
centers, which proliferated during the 1920s and which provided many cou-
ples with contraceptives, do not appear to have been keen on helping those 
who could not have children. Infertility remained a primarily private affair 
until Nazi biopolitics politicized reproduction in all its facets.
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Chapter Eleven

Fecundity in a World of  
Scourges

Venereal Diseases, Criminal Abortion, and 
Acquired Infertility in France, circa 1880–1950

Fabrice Cahen and Adrien Minard

In developing their critical narrative of state control, biopower, and sexual 
repression, historians of venereal disease in France have been particularly 
attentive to the cultural meanings and symbolic issues surrounding these 
pathologies, from social representations of moral disorder to fears of “degen-
eration.”1 They have examined prostitution-regulation policies in detail and 
demonstrated their hypocrisy, pitfalls, and shortcomings.2 But historians 
have been more reluctant to address what may seem a meaningless, archai-
cally positivist question: the demographic extent of these multi-consequen-
tial venereal epidemics and the necessarily complex impact of public policy 
in this area. From a history of populations perspective, the consistency of this 
demographic and epidemiological phenomenon constitutes a major issue, 
especially if the prevalences of syphilis and gonorrhea were as high as some 
current historians suspect.

There are various, conflicting views on the extent and impact of venereal 
disease in the French past. In A History of French Passions, Theodore Zeldin 
asserted that in 1925 four million inhabitants—one-tenth of the French 
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population—were infected with syphilis.3 The demographer-historian Jean-
Noël Biraben, drawing on a corpus of written and indirect sources, situated 
the peak in venereal disease in the late nineteenth century, after military ser-
vice became compulsory, confirming nineteenth-century views that army 
service, prostitution, and sexually transmitted infections (STIs) were closely 
associated. He argued that syphilis was well and truly the cause of many mis-
carriages and stillbirths. According to Biraben, what produced a decrease 
in STIs over the twentieth century was the surveillance of prostitution and 
associated health policies, though gonorrhea did considerably reduce French 
fecundity until the postwar baby boom.4 While many studies suggest that 
the prevalence of STIs remained high at least until the 1940s—that is, before 
sulfonamides and penicillin became part of the therapeutic armory—some 
researchers remain skeptical about quantitative claims of this incidence.5 In 
fact, the problem is primarily one of methodology. What seems problematic 
in Zeldin’s work, for instance, is not the magnitude of his figures per se, but 
the fact that he uncritically copied and pasted statistical byproducts of the 
state office in charge of antivenereal propaganda in the 1920s, the Service de 
prophylaxie des maladies vénériennes.6 Our intent in this chapter is precisely 
to analyze the emergence of the statistical problematization of venereal dis-
ease (VD) in France and what it consisted in at a time when French natality 
had fallen to its lowest level ever.7

The poster reproduced here (fig. 11.1), which labels gonorrhea a “social 
scourge,” helps us formulate our research questions. It depicts a barren 
woman (is she injured? sick? convalescent?) and recycles the classic meton-
ymy of the “empty cradle.” What knowledge tools and cognitive frame 
were used in studying the epidemiological dimension of STIs in France? 
Why were these diseases so seldom related to the issue of reproductive 
health? As Virginie De Luca Barrusse and Christian Benoît have shown, 
we have a massive quantity of medical writings and population statistics 
at our disposal.8 Here we draw on a fraction of the available quantitative 
sources (published or archival), taking as our guide the Académie nationale 
de médecine (Academy of Medicine; the main French scholarly institu-
tion that actively discussed the relationship between population sciences 
and medicine in this period), and documents issued by the public health 
administration.9 In contradistinction to the usual discourses on venereal 
disease prevalence in France, traditionally focused solely on the sphere of 
prostitution, we give priority to the content of contemporaneous demo-
graphic, medical, and epidemiological sources focused on the population 
at large.10 This shift involves paying particular attention to gonorrhea, 
which was relatively neglected by physicians and health authorities. It 



Figure 11.1. “Gonorrhea, a social scourge,” n.d., ca. 1940. Archives municipales 
de Suresnes (Municipal Archives of Suresnes), Q 83, 1919–94, Service social 
municipal (Social Service).
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also requires expanding our object of study by placing issues of sexual 
and reproductive health at the core of a cross-sectional analysis of these 
“social scourges.”

In the first section we describe the institutional framework for knowledge 
about venereal diseases and infertility in the late nineteenth century. The aim 
is to understand the intellectual, political, medical, and statistical factors 
that led to what was quite a narrow representation of sexually transmitted 
diseases, one dominated by the haunting specter of syphilis. The second sec-
tion analyzes the consequences of the Great War, which required the French 
authorities to manage a venereal disease crisis, from which it then developed 
an epidemiological monitoring system based on the circulation of medical 
data. We show how during the subsequent interwar decades wider medical-
ized concerns about the threat to the nation of failing rates of reproduction 
and of reproduction disorders put postvenereal sequelae in competition with 
other causal explanations of infertility, which were deemed to be of greater 
significance, notably that of criminal and incompetent abortions. The third 
and last part concentrates on the critical moment of World War II, bringing 
to light the stigmatization of certain social groups caused by the design of the 
administrative information system constructed to address venereal diseases, 
its blind spots, and the crucial issues that it in fact obscured, which primarily 
related to the real extent of the French population’s exposure to STIs during 
the wartime period.

Medical Infertility in the Shadow

Dr. Alfred Fournier’s Moment

Haunted primarily by syphilis, the “disease of Naples,” the French were dis-
inclined to attach equivalent importance to gonorrhea, despite claims for its 
effects on disease-induced sterility as a factor of birthrate decline. Neither 
public discourse nor public health policy proved receptive to an argument 
about the impact of venereal diseases on reproductive health. The interven-
tion in the 1880s of Dr. Alfred Fournier, the country’s most renowned VD 
specialist, in this medicodemographic debate can be used to examine the 
landscape of the practices and knowledge of the time. Of the various areas 
of French medical practice that dealt with sexual diseases in the nineteenth 
century—gynecology, urology, dermatology, puericulture, military medi-
cine, and venereology—the last was mainly in the hands of “syphilologists” 
(syphiligraphes), especially after Fournier created the first university chair 
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of dermatology and syphilis in 1879 at the Hôpital Saint-Louis in Paris.11 
“Syphilology” was a recognized specialty that generally meant (except for 
those who provided care for venereal disease in ordinary hospitals or private 
practice) rubbing shoulders with the underworld of prostitution, either as 
a prefecture physician (i.e., assigned to registered prostitutes) or as a doctor 
in a specialized institution such as the Dispensaire de salubrité, established 
under the authority of the Préfecture de police de Paris (Paris Prefecture of 
Police) in 1802, or the hospital-prison of Saint-Lazare, where sick prostitutes 
were treated from 1836 until the late 1920s.12 The social problematization 
of sexual diseases and the medical scrutiny of prostitution were structurally 
intertwined.13 The principal elements in this context—where sex workers, 
soldiers, and young men in military service were almost the only figures dis-
cussed—had already appeared in the influential research of Dr. Alexandre 
Parent-Duchâtelet in the 1830s.14

Between 1880 and 1890 the prestigious Academy of Medicine was 
the locus of important discussions. Alfred Fournier was offered several 
opportunities to present his ongoing quantitative research on the vene-
real plague. He revealed a mass of clinically detailed findings from his 
personal observation of hundreds of patients, selected from among his 
own middle- and upper-class private clientele.15 This information gave 
insight into elements of the civil population, whereas usually quantitative 
studies of STIs were based on sources from the army and surveillance of 
sex workers, all dating back to a period when there was no compulsory 
notification of venereal infections and, above all, no serologic screening. 
The ritual accusation that “clandestine” (i.e., unregistered) prostitutes 
“sowed syphilis” rested on interpretations of military surveys focused 
on the role of garrison towns as sources of the disease, combined with 
the personal experiences of those specific doctors involved in overseeing 
prostitutes, most of whom were Parisians.16 Profiling individual dramas, 
particularly striking case histories of women incapable of keeping their 
fetuses, Fournier intended above all to establish a link between VD (con-
sidered at the scale of the population at large using a numeric approach 
based on proportions and percentages) and the critical public issue of 
demographic slowdown.17 In 1885 he claimed that at least 68 percent of 
several hundreds of pregnancies in syphilitic families (defined as one or 
both parents having syphilis) resulted in the death of the child. Through 
miscarriage and infant mortality, syphilis was definitely a substantial fac-
tor of “depopulation.”18 Subsequently, in 1901, Fournier estimated the 
frequency of syphilis among the male Parisian population at 13–16 per-
cent.19 Nevertheless “the pox” did not cause an inability to conceive: “If 



346  •  chapter eleven

syphilis were a cause of sterility,” Fournier lamented, “we would not have 
to deplore so many hereditary disasters.”20 This brings us to the demogra-
phers’ perspective.

The relevance of medical physiology-based explanations of “depop-
ulation” had been heavily debated throughout the nineteenth century. 
However, the category of biological infertility (infertilité) did not appear in 
the demographic literature, where the principal concern was instead child-
lessness (then called stérilité), regardless of its determinants, and referring in 
fact to the observed state of zero children present in the household when 
censuses were taken (until Lucien March’s census of 1906 asked household 
heads how many children had ever been born).21 When, in 1890, Arsène 
Dumont—whose thinking was a source of inspiration for Adolphe Landry’s 
influential subsequent theory of “demographic revolution”—explicitly dis-
tinguished between “voluntary” and “involuntary” childlessness, he did so 
to eliminate the involuntary processes from his spectrum of analysis.22 He 
and the other mainstream demographers agreed to consider dénatalité (birth 
decline) as a sociological and demographic matter instead of a biological one. 
In his belief that the continuous development of “civilization” was in conflict 
with instincts, Dumont had been influenced by Herbert Spencer’s theory of 
a rivalry between the instincts of individuation and procreation; neverthe-
less, he rejected the idea that the problem could result from a decline in 
reproductive capacity, at least in terms of a possible weakening of spermato-
genesis or ovulation.23 Human will (volonté) was a brain mechanism that 
effectively contradicted the strength of instincts but that involved neither 
a pathological deficiency of any sort—physiological, anatomic, or ana-
tomico-pathological—nor physiological degeneracy observable at the scale 
of the “race.” Discomfort in dealing with intimate matters together with a 
dearth of statistics on birth control practices were some of the factors that led 
demographers toward alternative theories of “psychocultural” determinants 
of fertility change.24 But these were not the only reasons; a combination of 
patriotic moralism, pronatalist utilitarianism, and an “accounting” style of 
reasoning was also important. The pronatalist leader Jacques Bertillon—the 
founder in 1896 of the powerful Alliance nationale pour l’accroissement 
de la population française (National Alliance for the Growth of the French 
Population)—argued that to limit the negative effects of French individualist 
“egoism” on the birthrate, the best solution was to devise efficient incentive 
policies.25 Consequently, attending to statistically marginal phenomena, such 
as mere biological causes of sterility among a small minority of the popula-
tion, was irrelevant, especially from a remedial national policy perspective.
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Measuring Childlessness

The physician and anthropologist Gustave Lagneau was one of the mem-
bers of the Academy of Medicine appointed to discuss Fournier’s argument. 
In a report presented in 1890, Lagneau agreed that syphilis was a threat to 
the French race but refused to consider involuntary infertility as a major 
cause of the falling birthrate.26 To substantiate this position he cited a com-
parative study on France and the other European countries conducted by 
Bertillon.27 Based on the 1886 census, the first-ever French survey asking 
“heads of families” the number of their offspring in their households, this 
study apprehended the distribution of families by parity, to assess the weight 
of childlessness and above all to distinguish voluntary limits on family size 
from medical sterility.28 Bertillon selected households of couples who had 
been married fifteen to twenty years to ensure that their reproductive life was 
over. As Adolphe Pinard and Charles Richet would do in 1903 with a com-
parable outcome, Bertillon adopted the postulate that nullparity (a marriage 
with “zero” children) was a convenient proxy for unwanted (involuntary) 
childlessness.29 Bertillon found that 12.5 percent of households belonged to 
this category. Neither he, nor Richet and Pinard, could estimate the fraction 
of miscarriages, and they both ignored the problem of secondary infertility 
after a first living birth; in their minds a couple who had brought a first 
child into the world was necessarily able to conceive a second one—and was 
therefore guilty of voluntarily having not done so. Since their comparative 
studies showed that absolute childlessness in France, at a level of about 12.5 
percent, was not much different from elsewhere, they both concluded that 
the real problem behind France’s unusually low birthrate was the prevalence 
of voluntary restriction; on this point they were in line with Alliance natio-
nale discourse that the only serious problem that had to be tackled was the 
excessive number of voluntarily small families. The dogma was in place.

In a subsequent 1917 survey Richet put forward an arbitrary appraisal 
of postvenereal childlessness, which, he estimated, afflicted half of their new 
figure of 10 percent of childless households, that is to say, 5 percent of 
French married couples. At that date, then, Richet did recognize the issue 
of infecundity due to disease, speculating that it was likely due to spouses 
practicing coitus interruptus, which he supposed would lead to sexual frus-
tration and then to infidelity, resulting in STIs. Nevertheless, he supported 
and reinforced Bertillon’s point of view, arguing that the chief priority was 
to combat voluntary limitation of births.30 What is more, methodological 
differences in other sources at this time produced even lower estimates of 
childlessness. A 1912 report on “marriage productivity” used data from the 
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1906 census, in which the new head of the Statistique générale de la France 
(French Bureau of Statistics) office, Lucien March, had revised the defini-
tion of “childless  households.” Instead of being asked how many children 
currently resided in their household at the census date, heads of families 
(mainly men, including the divorced and widowed, but widowed women 
were also included) were now asked how many children they had ever had 
(i.e., including stillborn and children who had died), making it possible to 
estimate more reliably the proportion of couples who had never had a child. 
The resulting tables on “infertile married men” selected those who had been 
married at least twenty-five years. Employing this methodology, only 6.4 
percent of them were considered sterile. Thirty years later the 1906 census 
was used again, but differently, by Landry.31 He chose to concentrate on 
the data for coal miners, the occupational group that supposedly made the 
least use of birth control of any kind.32 Their childlessness rate was found to 
be only 2.8 percent, a figure Landry used to suggest that “true” unwanted 
infertility (childlessness) accounted for no more than 4 percent of French 
households, so that even the 6.4 percent found by March’s methodology was 
still excessive.33

No Room for Gonorrhea

In addition to their refusal to take into account factors that did not fit with 
the standard demographic model or were in their view statistically too small 
to deserve attention, belle epoque scholars worked to obscure the issue of 
infertility in another way—their obsession with syphilis. Although Fournier 
and his successors were aware of the problem of pregnancy disorders, they 
were primarily worried about “hereditary syphilis” and its so-called dysgenic 
consequences. Doctors somewhat complacently believed that improved pre-
ventive treatments for pregnant women would reduce the prevalence of such 
disorders.34 The focus on syphilis as a cause of “defects,” a disease that filled 
hospitals and asylums with “human waste,” and the belief that the father 
could infect the fetus even if the mother was healthy, moved physicians to 
ignore gonorrhea. Because of its transmission pattern, “the clap” (chaude pisse 
[burning piss]) had been categorized as a venereal disease and was assigned 
mostly to dermatologist-syphilologists, despite the absence of cutaneous 
symptoms. Only a few physicians were specialized in it, and, significantly, 
this subspecialty had no name. Moreover, the primarily dermatologically 
focused specialists in France had resisted Emil Noeggerath’s hypotheses on 
gonorrhea and procreation because of their main interest in the treatment 
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of skin lesions and their mistrust of laboratory medicine, in which their spe-
cialty lacked any training.35

It was only in the late 1890s that two surgeons at Saint-Lazare, Drs. 
Fernand Verchère and Louis Jullien, proclaimed the accuracy of Noeggerath’s 
“revolutionary” theses, fully demonstrated by microscopic observation and 
surgical interventions.36 Validating the link between undetected gonorrhea, 
pelviperitonitis, salpingitis, and infertility, they made the case that this dis-
ease should be taken as seriously as syphilis.37 Jullien and Verchère were 
among the founding members of the first French antivenereal league, the 
Société de prophylaxie sanitaire et morale, created by Alfred Fournier in 
1901.38 Yet this organization was always focused primarily on syphilis, and 
the internal dissymmetry in the importance accorded to the two diseases was 
never really contested. During the interwar period syphilis terrified people, 
but childlessness was played down; meanwhile chaude-pisse (gonorrhea’s col-
loquial name) was a nonissue for many stakeholders.

The Venereal Risk Reconsidered?

The Great War and Epidemiological Information

When Dr. Fournier died in December 1914, the Société de prophylaxie had 
not reached its goal, inasmuch as neither civilian nor military authorities had 
devised the necessary measures to oversee the sexual health of the popula-
tion. A very small number of syphilologists had improvised basic facilities to 
care for blatantly infected soldiers. In November 1915 a new debate revolv-
ing around VD and prostitution was held at the Academy of Medicine.39 It 
exposed the division between those preaching sexual abstinence and more 
pragmatic observers who were of the opinion that the poilus could not be 
blamed for occasional moments of weakness. The academy timidly chose to 
recommend “individual prophylactic measures,” an imprecise formula that 
probably referred to calomel ointment rather than condoms.

Some weeks later three heads of the Hôpital Saint-Louis, the syphilologists 
Louis Brocq, Georges Thibierge, and Ernest Gaucher, presented fresh fig-
ures in an attempt to shock public opinion and the government.40 Gaucher 
claimed he had diagnosed eight hundred cases of syphilis in five thousand 
patients between August 1914 and December 1915: 15 percent of his con-
sultations, as against 10 percent on the eve of the conflict.41 In January 
1916 Justin Godart, the head of the Service de santé des armées (Military 
Health Service), initiated a new large-scale policy calling for the creation of 
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“dermatological-venereal centres,” systematic hospitalization of contagious 
soldiers, and the deployment of prophylaxis propaganda. He also created 
specialized, free, and blameless outpatient clinics (dispensaires or services 
annexes) in large towns, hoping to promote screening campaigns within the 
civilian population.42 In rural areas doctors in private practice were requested 
to collaborate through their private consulting activity.43 Eventually, later in 
the war there ensued a system modeled on that of the US allies: several hun-
dred prophylactic stations were opened across the country to provide soldiers 
with chemical prophylaxis after sexual intercourse.44

These new health provisions changed the economy of epidemiological 
information. Although it is extremely difficult to determine whether mil-
itary clinic consultations give an accurate idea of the volume and trend of 
detected STIs, notably because the Wassermann test was seldom done (it had 
been introduced into clinical practice in 1910, though laboratory analyses 
remained exceptional due to the dearth of bacteriological facilities), sev-
eral outcomes can hardly be doubted.45 First, contagion occurred primarily 
behind the front lines and was therefore correlated to heavy use of clan-
destine and casual prostitution, either during periods of leave or when the 
troops traversed rural zones.46 Second, though no one emphasized this, the 
proportion of known cases of gonorrhea—70 percent of the total amount of 
VD cases (gonorrhea plus syphilis)—was spectacular. We cannot with any 
certainty relate the 145,000 cases of gonorrhea detected between 1916 and 
1919 to a reference population, as the disease was underdetected, but we can 
reasonably assume, given that underdetection, that a number of those who 
survived the war returned home with the infection and its effects. And to that 
unknown proportion we can add several fragmentary data on noncombatant 
populations, such as figures from the hospital annex of Issy-les-Moulineaux, 
which treated munitions factory workers from the Paris region.47

Eye-catching but unsubstantiated extrapolations were still being put for-
ward in the 1920s. It was claimed that four million people in France were 
syphilitic (one-tenth of the population) and that this led to forty thousand 
miscarriages and twenty thousand stillbirths every year.48 Furthermore, the 
practice of collecting statistics on sexual diseases, first undertaken during the 
war, was continued. A Service de prophylaxie des maladies vénériennes of the 
new ministère de l’Hygiène (Ministry of Hygiene; 1920) and a Rockefeller-
funded Office national d’Hygiène sociale (National Office of Social Hygiene; 
1924)—located in the same office—were established to gather health docu-
mentation and organize public campaigns on more rational grounds.49
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Trends of the Venereal Evil

André Cavaillon, who headed the Service de prophylaxie and vice-chaired 
the Office national d’hygiène sociale; Marcel Moine, who ran the office’s sta-
tistics commission; and Lucien Viborel and George Risler, who headed its 
propaganda commission, were four leaders in the field of social hygiene in 
the first half of the twentieth century. In addition to producing and distrib-
uting leaflets, posters, and propaganda films, they undertook to obtain better 
statistics by centralizing the local records of public VD facilities. A series of 
circular letters encouraged physicians to send regular and accurate informa-
tion. Each venereal clinic or dispensary was called on to appoint a nurse to 
fill out the forms on individual patients containing an anonymous section 
with confidential medical details. The forms were then compiled in a nation-
wide register (see fig. 11.2).

There can be no doubt that these monitoring practices served direct polit-
ical aims, especially those of justifying greater antivenereal disease subsidies 
and supporting the campaign of the time to institute a premarital certificate 
of health. Were they nevertheless more effective than prewar health policies, 
centered on prostitution, to capture empirically over time and space the 

Figure 11.2. The statistics service of the Office national d’hygiène sociale. 
L’Illustration, May 19, 1934.
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sexual and reproductive health of the French population? In 1928 Cavaillon 
and Moine, drawing on the statistical material collected on a quarterly basis 
by the Service de prophylaxie des maladies vénériennes, published the first 
comprehensive, periodic account of VD cases diagnosed in the antivene-
real services since 1920.50 Unavoidably, the system missed the segment of 
patients who preferred to consult private doctors, ordinary hospitals, or for-
profit clinics instead of free dispensaries. According to the autobiography of 
a private, self-proclaimed “sex doctor,” Georges Lévi-Valensin, such patients 

Figure 11.3 “Progression in the Number of Individual Initial Consultations for 
Gonorrhea,” an erroneous curve. Cavaillon and Moine, Étude statistique, 22.
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were not always confined to the well-off: several clinics in Paris had some rel-
atively poor men among their clients who managed to pay for the expensive 
care, hoping their urethral stenosis would be treated with maximum discre-
tion.51 Generally, aggregated published statistics also ignored the sex variable, 
though gender information was collected on the individual forms.

In practice these statistical series fed sensationalists, who began decrying 
a syphilitic “outbreak” as soon as there seemed to be any slight rise anywhere 
rather than fueling a cautious epidemiological approach to monitoring VD.52 
What is more, they provided new opportunities to denounce the absence of 
compulsory hospitalization and to point fingers at clandestine prostitutes, 
immigrants, and workers from the French colonies—the last group being the 
target of an increasing number of accusations. Cavaillon and Moine occa-
sionally used their more “comprehensive” statistics to play down these false 
arguments, perhaps because it was in their own interest to garner new sub-
sidies by suggesting a correlation between the efficiency of the dispensary 
system and downward trends in the disease (even the decrease in infant mor-
tality was used to make their case).53 There is therefore no reason to suppose 
that the spectacular mistake they made in the line chart reproduced in figure 
11.3 summarizing new detected gonorrhea—that is, a rising curve, which 
appears to be totally unjustifiable given the data in the table—was deliberate 
(and, so far as we can establish, this obvious mistake was neither pointed out 
at the time nor has it drawn comment subsequently).

While longitudinal observation was particularly problematic, the detailed 
information presented in the annual tables, especially for the well-docu-
mented year of 1928, deserves closer examination. Given that people were 
more likely to seek treatment for syphilis than gonorrhea, those figures may 
confirm that the ratio of syphilis to gonorrhea was about one to three, which 
is similar to the ratio found in other studies.54 Supplementing these figures 
with a study on male wage earners with social insurance who consulted at 
public hospitals and clinics (especially civil servants and clerks), we find once 
again that stage 1 and 2 syphilis was relatively infrequent (0.35 percent of 
male patients were treated for it), while gonorrhea ranked third (3.7 per-
cent), just behind tuberculosis (7.1 percent) and “asthenia.”55

Competing Diseases, Limited Budgets

The previous figures and the poster at the head of this chapter must not let us 
think the importance of gonorrhea was eventually acknowledged by every-
body. To gain the status of “scourge” in the Third Republic, a phenomenon 
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had to be accorded the important status of a “major factor of depopulation.” 
It therefore had at least to be quantitatively reckonable: its promoters had 
to be able to prove that by sowing death, spreading “defects,” or prevent-
ing births, it affected the whole population and not just specific subgroups 
or groups on the margins of society. This was the precondition for treating 
or trying to treat a “problem” by means of cost-effective public action, in 
particular the expected outcome of the public effort needed to be quantified 
in saved lives. Another property facilitated the legitimization of a cause: the 
fact that it was potentially imputable to “guilty” parties, bad behaviors, or 
scapegoats.56 In Fournier’s wake syphilis had been personified not only as a 
new plague that damaged French offspring but also as a “great abortionist” 
that was undermining the future of the race: as a cause, it was no longer open 
to debate. In the 1930s syphilis was said to destroy 140,000 lives per year 
(80,000 “deaths,” plus 20,000 “killed children”—meaning stillbirths—plus 
40,000 abortions), while Cavaillon and Moine attributed at least 10,000 
“saved lives” to the antisyphilis effort.57

By contrast, gonorrhea did not fit the grammar of social scourges as 
clearly. Although commonly known to be widespread and insidious, it con-
tinued to be considered benign, even by many skilled physicians.58 What 
is more, doctors who were committed to combating gonorrhea and who 
called for a stronger effort to get prostitutes into medical facilities and to 
include systematic screening for gonorrhea made little use of the fecundity 
argument, and so it was not included as a prerequisite for the granting of 
the Vichy prenuptial certificate, which was instituted in 1942 (the section 
on venereal disease was limited to syphilis). This is not surprising, given 
the low degree of mobilization around the matter of involuntary childless-
ness. So when Dr. Léon Bizard and health-center heads such as Dr. André 
Demonchy succeeded in organizing the first Conférence de défense sociale 
contre la blennorragie (Social Preservation Conference against Gonorrhea) 
(supported by the Office national d’hygiène sociale and the ministère de la 
Santé publique (Ministry of Public Health) in 1933, it came as a surprise 
that gonorrhea was finally officially admitted into the small, privileged cir-
cle of social evils.59 In one of the conference sessions, an official from the 
Ministry of Public Health straightforwardly asked participants if they were 
“sure that one can consider gonorrhea a social scourge?”60 There were many 
good reasons for considering other priorities as more pressing in such a diffi-
cult financial context. The fact that gonorrhea threatened fecundity appeared 
only in a small handful of publications and a few isolated, and apparently 
not widely attended, public talks. Professor Pinard, a leading obstetrician 
and herald of “puericulture,” who had cowritten a report on infertility two 
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decades before, was one of these few. He published a leaflet in 1925 remind-
ing young people of their duty to procreate and warning them about VD. 
Pinard expressed strong disapproval of anyone who found any humor in a 
disease that condemned those who had it to the “humiliation” and personal 
“decline” (déchéance) of infertility.61

Pinard’s sermon fell into the category of propaganda. But, after 1925, 
more practitioners came to feel that the impact of syphilis might have 
been overestimated compared to gonorrhea.62 It can be argued that a better 
understanding of the incidence of gonorrhea at that time resulted from devel-
opments in the medicine and physiology of reproduction. Over the interwar 
decades infertility consultations improved the quality of internal examina-
tion and turned medical attention toward “ordinary” women and couples as 
well.63 Sperm was as yet rarely screened: reproductive medicine was practiced 
in France mostly by gynecologists-obstetricians, notably in women’s outpa-
tient clinics, and the husbands were usually absent and strongly reluctant to 
be examined, meaning that gonorrhea’s impact on semen had not really been 
elucidated.64 But the development of tubal insufflation and hysterosalpingog-
raphy shed new light on female post-contagion disorders.65 For gynecologists 
such as Claude Béclère, in practice in Couvelaire’s infertility consultancy at 
the Hôpital Baudelocque), “the main factor” of infecundity, which explained 
75 percent of cases of women unable to become pregnant, had thereby been 
unmasked.66 Béclère was even convinced that a number of cases of post-abor-
tum salpingitis were of gonococcal etiology, whereas post-abortum tubal 
infection was routinely attributed solely to streptococci.

But for many gynecologist-obstetricians, the main factor was not vene-
real; a more convincing explanation was the aftereffects of abortion. Overall, 
there was much greater consensus that “criminal abortion” was to be blamed 
for infertility—partly because it involved women’s behavior more than 
men’s. Once contraceptive devices were prohibited by law in 1920 (except 
condoms, which were tolerated specifically to prevent venereal transmission 
and therefore became even more closely associated with commercial, non-
marital sex), abortion became the pet peeve of the Alliance nationale, which 
had never ceased to emphasize voluntary infertility. Activists claimed that 
four hundred thousand abortions—and perhaps as many as one million—
were performed every year. In the late 1920s their propaganda repertoire was 
reinforced by shrewd arguments on the damage caused by abortion to gen-
ital and reproductive health. As maternal deaths were decreasing and could 
less convincingly be used as a scare tactic, pronatalists and antiabortion cru-
saders cited the proceedings of a gynecologists’ convention held in Kiev in 
1927, after the legalization of abortion in the Soviet Union; they selected 
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and tactically exploited the participants’ most negative accounts. Then in 
1935 the French Academy of Medicine produced its own highly pessimistic 
report on abortion and the damages it caused to the female reproductive 
system.67 But conservative pronatalists were not the only ones to present the 
“crime” of abortion as a major cause of maternal mortality and a factor of 
tubal infertility: birth control activists also had reasons to emphasize abor-
tion aftereffects.68 Speaking from the standpoint of gynecology, they insisted 
that post-abortum disorders could be induced by unskilled uterine curettages. 
Sexual education and birth control—and, some members of the movement 
thought, legal, safe abortion—would be the best answers to the problem.

The Dead End of Health Policy

An Increase in Sexual Risk?

The period from the eve of World War II to its aftermath (roughly 1938 to 
1947) was another decisive one for the long-term history of intimacy. After 
the French defeat of 1940 and the establishment of the dictatorial, reac-
tionary Révolution nationale, a combination of factors—the fact that many 
men were in captivity (including under compulsory labor in Germany), 
the German occupation, and the high number of troop movements—dra-
matically aggravated the tension surrounding sexual life in a context of 
extreme moral order and social control, characterized in particular by the 
intensification of antiabortion policies.69 This critical moment, abundantly 
documented, is a relevant—albeit somewhat distorting—lens with which to 
approach the interplay between objective risks, moral panics, and the gov-
erning of sexuality in the twentieth century.

It is clear from a wide array of documents that, as early as the drôle 
de guerre (the “phony war” of September 3, 1939 to May 10, 1940), the 
authorities were haunted by the specter of great social scourges: abortion, 
alcoholism, and VD. One source is a note on “antialcoholic and antivenereal 
prophylaxis,” issued by the Service de santé des armées on September 13, 
1939, which anticipated several later measures for protecting military human 
resources.70 The fifth item recommended providing soldiers with means for 
“individual prophylaxis” “as far as possible.” The reason this item deserves 
particular attention is that there are very few allusions to male contraceptive 
devices in the French historical sources. Condoms were a topic so seldom 
openly discussed that, regrettably, we know virtually nothing of their actual 
use over time. The issue may be of particular importance, as the reputedly 
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high French consumption of commercial sex is undoubtedly a historical 
truth. On this matter we can cite the extremely valuable Rapport sur le com-
portement sexuel des Français (Report on the sexuality of the French people, 
1972), in which Pierre Simon, a doctor and a major figure in France’s fami-
ly-planning movement, provides several findings that corroborate the central 
place of commercial sex in male sexual life in France.71 The topic first appears 
in a chapter on sexual “initiation”: 9 percent of male respondents reported 
they had been initiated by a prostitute (we could probably add a fraction of 
the 5 percent who did not answer the question), with the highest percentage 
found for the generation born before World War II. But the most spectacular 
figure is in the chapter on “extraconjugal sexual intercourse”: 33 percent of 
men admitted resorting to sex workers during their married life (here again, 
14 percent of male respondents did not answer the question). The average 
number of prostitutes visited by this category of respondents was 7.8.72

Moreover, most historians agree that the high price, poor quality (though 
latex was a notable improvement), and shameful connotation of the capote 
anglaise (French letter) still considerably limited its use in the first part of the 
twentieth century; they conclude that condoms were essentially used only in 
commercial sex.73 The relevant question, then, is to what extent the policies 
or practices of the relevant French institutions were giving any encourage-
ment to men to take personal responsibility to protect their own health 
(and therefore also that of their sexual partners) by adopting condoms. 
“Individual prophylaxis kits” were first tested in the army in 1922; between 
the wars it became common practice to hand out such kits to soldiers, con-
sisting of a piece of soap, sheets of thin paper, and calomel ointment.74 A 
particularly explicit document on a health experiment carried out in colonial 
Cochinchine (Vietnam) clarifies that though condoms may have been readily 
accessible, they were not necessarily used. When Dr. Gaston Muraz set out in 
the early 1930s to combat what he deemed as a disastrous epidemic situation 
in Saigon and Cholon brothels, he ordered that prophylactic kits—including 
condoms—be available in every place where prostitution was practiced. Yet 
European soldiers and marines willing to use ointments considered condoms 
superfluous. As a result, it was the prostitutes themselves who had to submit 
to extensive prophylaxis measures.75

After the fall of the Vichy regime, this issue was resparked when a rise in 
contagion was seen across the country: the disorders of the Liberation had 
made antivenereal activists and officials particularly alarmist and—as in their 
behavior regarding prostitution and abortion—highly sensitive to short-term 
variations in apparent epidemic prevalence.76 Between February and April 
1945 a conflict pitted the Ministry of Health and Population against the 
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ministère de la Production industrielle (Ministry of Industrial Production). 
The former deemed it urgent to satisfy “the needs of the [French] army” for 
condoms: this time the word was uttered. Faced with a shortage of that item 
it requested the latter to import two tons of them from Great Britain.77 This 
interministry bargaining confirms that the military hierarchy, supported by 
the public health administration, had eventually opted for regulated and safe 
sex rather than for stubborn, hypocritical encouragements on abstinence. 
The provisional government could not ignore the fact that the Germans had 
made condom use compulsory in the French brothels they controlled, to 
protect Aryans from the “venereal fifth column” and that, after June 1944, 
US GIs received a kit every month and had unlimited access to prophylac-
tic stations.78 On the other hand, the document of 1945 reveals that the 
number of available and technically satisfactory condoms was considered 
insufficient, leaving French soldiers at risk. The 1972 Simon report observed 
the extremely low degree of knowledge on STIs and the survival in high 
schools and barracks of a certain amount of male “folklore” and jocularity 
about gonorrhea, especially among older respondents, those sexually active 
around midcentury.79 Finally, only 4 percent of male respondents reported 
that they used a condom during their first sexual experience, including with 
female prostitutes—a figure suggesting that commercial sexual relations were 
probably often unprotected.80

The Obstinate Quest for the “Contaminator”

Despite the promotion of individual prophylaxes in 1939, World War II was 
primarily a time for stepping up the effort to target “agents of contamina-
tion.” French republican medical values had been undermined by changes 
in procedures for monitoring the health of the population pursuant to the 
decree of November 22, 1939, followed by a circular letter of December 31, 
1940, and two years later the law of December 31, 1942 (passed under pres-
sure from the Germans).81 These measures required infected individuals and 
recalcitrant syphilitics to report to the authorities; they were called on to 
divulge the names of any presumed agents contaminateurs and to conduct 
“epidemiological inquiries” with the aid of social workers or police services 
to trace the “source” of the infection, force that person to get treatment, and 
prevent them from reintegrating the sex-work market before they had recov-
ered.82 These procedures were now compulsory, a situation that fueled the 
stigmatizing tendencies of social hygiene crusaders.
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At the core of these institutional arrangements was each administration’s 
duty to collect monthly reports on newly detected cases, not only in dispen-
saries but also in hospitals, prisons, and private practices.83 In actual fact, 
the revised conditions were so authoritarian that the majority of physicians, 
including some dispensary practitioners, were reluctant to violate medical 
confidentiality, either on ethical or economic grounds.84 Even after adding 
other information sources, such as serologic data from the Instituts Pasteur 
(Pasteur Institutes), the local and national authorities obtained only an 
incomplete overview of the epidemiological conditions. According to official 
reports, the proportion of identified “contagion agents” in the late 1940s 
and early 1950s consistently remained below 15 percent of notified cases.85 
Health administrators chose to proceed as if the lists and tables could serve 
as epidemiological indicators, arguing that the structural biases were not 
enough to make them unusable. But they did not try to correct or improve 
them. Consequently, they were pushed into focusing more exclusively still 
on the individuals or groups most frequently denounced, that is, the most 
vulnerable and stigmatized.

Even after the highly controversial law of 1946 abolished the regulatory 
system and closed brothels, a law that shifted medical-police surveillance to a 
role of “sociosanitary” support, sex workers remained prime targets.86 But the 
war and immediate postwar context, and the law of 1946, probably blurred 
statistical differentiations between “official,” “clandestine,” or “casual” pros-
titutes and cases of extramarital sexual intercourse. In fact, the proportion 
of diseased men who mentioned “clandestine prostitution” as the origin of 
their infection (between 40 percent and 50 percent of registered cases) was 
approximately the same as those who reported an “open relationship” (rela-
tion libre).87

For the French authorities the temporary presence of GIs in France did 
not qualify as a major explanation of an upsurge in the disease. A report 
on the situation in the département of Nord attests to health observers’ con-
cern about a risk of venereal contamination from those they called “Black 
Americans.”88 The doctor who headed the department-level health author-
ity mentioned that he had previously acquired data tables from the Public 
Health Service of Bethesda, Maryland, showing that the black subpopula-
tion had a high infection rate.89 But it was hoped that the GIs would go 
back home once their task was done, and public health administrators who 
claimed they could “observe” on their local tables several epidemic hotspots 
on the Americans’ route through the region wagered that their venereal 
imprint would diminish quickly after they left.
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By contrast, public health agencies found an ideal culprit in “North-
Africans.” Archival documents from the département of Nord help us to 
understand how they constructed and differentiated this group, supposedly 
overinfected by STIs. Despite the 1946 law, several “indigenous” military 
brothels, reserved exclusively for North African soldiers, where they could 
find prostitutes from the colonies, seem to have been set up in metropolitan 
areas in 1947.90 Actually, it was useless to try to create de jure segregated 
houses of prostitution: down-market brothels (vividly referred to as mai-
sons d’abattage, where prostitutes worked as on an assembly line) survived 
the 1946 ban, particularly in the district known as La Goutte d’Or in Paris, 
the city’s poorest neighborhood, and the low prices there meant that only 
unskilled migrant workers used them. They were tolerated in accordance 
with the idea that the “indigenous” libido had to be channeled.91 The figure 
of the filthy, instinct-driven, more or less deviant Maghrebin, a delinquent 
or procurer and, above all, the contaminator of French prostitutes or respect-
able women, was in place long before the Algerian Independence War. As 
early as the nineteenth century, “indigenous” men from Algeria had been 
designated syphilis carriers due to ethnic-cultural habits related to sexual 
hygiene or prostitution practices.92 Historical research has shown that the 
apparently strong prevalence of “Arab syphilis” described by colonial phy-
sicians was often in fact, in rural areas at least, a nonvenereal dermatosis 
mistakenly identified as syphilis.93 This belief was apparently corroborated by 
the great proportion of syphilitic Muslims consulting at urban free clinics.94 
On metropolitan soil the first wave of panic arose during the Great War and 
led Justin Godart to institute a compulsory medical examination.95 But in 
the interwar period physicians and hygienists, wrestling with antidiscrimi-
nation resistance, never stopped calling for stricter control at boarding and 
arrival, if not for the expulsion of contagious migrants.96

Even the two most specialized studies of the 1940s—one of which was 
conducted by the great historian-demographer Louis Chevalier in 1947—
remained prisoners to these ethnic-cultural stereotypes.97 Yet they proved 
unable to demonstrate that Algerian Muslims were much more infected than 
“Europeans.” Their data was classified according to civic status, but despite 
the fact that they often conflated persons consulting medical personnel with 
sick, if not diseased and contagious, persons, none of them put their numera-
tor figures over the right denominator, that is, the raw number of each group 
(indigenes being six times more numerous), which would have significantly 
reduced the “ethnic” gap. In the data we have extracted from the Service de 
prophylaxie, the figures do not distinguish between “indigenes” and settlers 
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(the latter probably less frequently treated in dispensaries) and do not take 
into account the unequal geographic distribution of facilities.98

The (late) endeavor to launch health campaigns in colonial Algeria and to 
facilitate access to prenatal and venereal care—a program in the self-interest 
properly understood of the metropolis—genuinely improved the situation in 
the interwar period, an example being the birth of many “injection children” 
(fetuses saved by treating the pregnant mother with penicillin).99 But this 
did not remedy the poverty or poor living and housing conditions of Arabs 
and Kabyles in Algeria and above all in metropolitan France, whereas it is 
those conditions that primarily explain the possibility of the excessive prev-
alence of VD. In metropolitan industrial areas “Muslim” populations were 
casual workers, frequently moving and hard to control. Instead of consulting 
public health services in case of symptoms, they may have preferred to man-
age by themselves or seek out camp nurses.100 They were overrepresented in 
heavily biased official data on VDs. Above all, they were more likely to be 
subjected to detailed medical examinations than native French in the official 
job-hiring centers, due to the relatively low-skilled occupations they typi-
cally applied for, and data from those centers was used to supplement official 
health reports. Furthermore, contrary to the temporary presence of US GIs, 
North Africans settled permanently in coal-mining and industrial areas and 
worked hard for what would later be called “Reconstruction.” Many became 
permanent residents.

Did VD Statistics Shed Light or Add Shadow?

Our purpose in this chapter was to revisit the history of VD in France by 
studying the history of how it was cognitively framed and the material 
means by which its demographic consequences were understood. As we have 
pointed out, three factors tended to obscure the role of VD in sexual and 
especially reproductive health—including involuntary childlessness. The first 
was the repopulation ideology inherited from the late nineteenth century, 
which led observers to focus exclusively on the big parameters of demo-
graphic dynamics. The second was the plurality of scourges that could be 
implicated in fecundity disorders. Third, there was the difficulty of translat-
ing the venereal threat into national-scale prevalence, trends, or incidences, 
in spite of the gradually increased effort at statistical monitoring.

In the framework of the accounting paradigm that characterized the 
French pronatalist tradition in demography and due to the resulting narrow 
focus on voluntary demographic processes, the medical issue of infertility 



362  •  chapter eleven

was excluded from that discipline’s politically influential research and analy-
ses. Moreover, French institutionalized medical traditions resulted in venereal 
diseases being considered the prerogative of physicians specialized in syphi-
lology and dermatology, not gonorrhea and infertility. Even when attempts 
were made to assess infertility, the effort to estimate VD prevalence and 
demographic incidence ran up against marked underdeclaration and under-
visibility. Demographers who managed to provide a proxy for childlessness 
considered that less than 15 percent of couples were infertile and less than 
5 percent (one-third) of those couples were infertile due to a microbial dis-
ease.101 This was deemed to be a relatively insignificant fraction of the nation’s 
“missing” births and a low policy priority compared to trying to combat the 
much larger volume of voluntary restraint on fertility. Expressing these fig-
ures in such relative values was also somehow a way of concealing infertile 
people’s sufferings and of masking some of the medical consequences of gon-
orrhea, especially as physicians and health authorities were primarily alarmed 
by and focused on so-called hereditary syphilis (which in fact proved to be a 
chimera, unlike the sterility that gonorrhea caused).

The Great War gave rise to new governing procedures and statistically 
informed attempts to conceptualize, manage, and treat these issues. The data 
enforced stereotypes and fueled stigmatization; officials often did not want 
to see some of the realities before their eyes—the apparent spread of gonor-
rhea, for instance. They preferred to focus attention on syphilitic “contagion 
agents” (which became an administrative category), particularly “clandes-
tine” prostitutes, and, increasingly, the figure of the North African. The latter 
emphasis illustrates the dead end that policies based on stigmatization rather 
than collective and individual prevention ran into, focusing as they did on 
individual behaviors rather than socioeconomic contexts of poverty.102

Because it generated growing concern about human reproduction, World 
War I gave more visibility to genital disorders. The development of infertility 
consultations might have led to better prevention of gonorrheal infertility. But 
instead it induced competition between several causes and encouraged their 
champions to promote authoritarian policies that targeted specific categories, 
setting aside the complexity of the factors involved in the epidemiology of 
such diseases. “Criminal abortion” served as the ideal culprit for a large frac-
tion of moral crusaders and pronatalists; their propaganda emphasized the 
dangers of postabortion infections. The priority given to postabortion dam-
age was probably reinforced by the relative decline in VD after the 1940s. 
Furthermore, the statistical information defined and collected by the health 
administrations at the time were usually narrowly oriented to their policy 
goals, so the available data they generated does not enable historians today to 
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disentangle and hierarchize the various factors involved in reproductive dis-
orders. The sources, meanwhile, once reinterpreted, invite us to be cautious 
in formulating general statements on the prevalence of VD and its impact in 
France, since it seems most likely that its incidence varied significantly both 
socially and geographically.
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Chapter Twelve

Revealing the Hidden Affliction

How Much Infertility Was Due to Venereal 
Disease in England and Wales on the Eve of  

the Great War?

Simon Szreter and Kevin Schürer

The Decline of a Nation?

By the turn of the twentieth century the British nation’s declining birth-
rate was increasingly the subject of anxious public and scientific debate, as 
the Registrar General’s annual reports continued to confirm a downward 
national trend, which had in fact commenced from the late 1870s. The sec-
ularist Malthusian League had positively promoted birth control, and now 
economists and eugenicists, feminists and Fabians, as well as leading fig-
ures in the church and in the medical profession, all agreed that this was a 
momentous matter.1 Previously, human fecundity—the capacity to conceive 
and reproduce—had not been considered a significant social variable. While 
the fertility of individuals or couples might be subject to some variation, 
with the odd exception populations and nations had dependably high fer-
tility.2 Since Malthus—and even more so since Darwin’s generalization of 
Malthus’s proposition to all species—it was an accepted fact that nature was 
fecund to a fault. Fertility was too robust, not too frail. Consequently, one 
of the eternal human predicaments, both for the individual and for govern-
ment, was how to rein in this exuberant fertility. So the dawning perception 
of the nation’s flagging and apparently fragile vitality—and indeed that of 
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several other urbanizing nations, too—was a serious shock, expressed not 
just in politics but also science and literature.3

The three decades before the outbreak of the Great War therefore saw an 
intensification of attention to the newly problematized issue of human fer-
tility. Many competing theses and theories were advanced and publicly aired 
to account for the challenging new phenomenon. The diversity of specula-
tion during these decades was fed by the rapidly changing state of both pure 
and applied knowledge within the biological and the medical sciences, con-
cerning both evolutionary theory and germ theory.4 Simultaneously, fraught 
social and political debates over sex and gender norms were intensifying into 
the crescendo of the militant suffragette campaign, which also raised the tem-
perature further with the issue of infection of innocent wives by their sexually 
irresponsible male partners.5 This intellectual ferment has left a considerable 
volume of primary source material, which includes several major official 
inquiries devoted to important aspects of understanding the problem of the 
falling birthrate in Britain: the Interdepartmental Commission on Physical 
Deterioration of 1903–4; the Royal Commission on the Care and Control of 
the Feeble-Minded, 1904–9; the 1911 census’s Fertility of Marriage inquiry; 
and the Royal Commission on Venereal Diseases of 1913–16.6

These sources have been used productively by historians for a wide range 
of studies, including those which have provided accounts of the contested 
discourses of gender relations, sex, eugenics, and evolutionary theory in rela-
tion to nationalist and imperialist ideological and political themes of the 
period. The empirical studies of fertility and infertility conducted in this 
period of course all reflected these contemporary agendas. However, the 
value of the evidence they collected, classified, and presented to make their 
respective cases, or to confound their intellectual antagonists, is not neces-
sarily exhausted by the terms of reference of those now-defunct discourses. 
It is also possible, with historicist care and attention both to the scientific 
context of the period and to the intentions and classificatory designs of the 
originators of the data, to revisit historical evidence, such as that collected 
in the early twentieth century, and subject it to a critical secondary analysis 
in a form that can be used to evaluate a different agenda, informed by our 
changed scientific and social scientific understandings today. In other words, 
demonstrating that demographic analysts and epidemiologists of various 
complexions in the past produced analyses that were ideologically con-
structed in various ways does not exhaust the potential value to historians of 
such research conducted in the past. We ignore to our impoverishment the 
treasure trove of evidence collected by those who demonstrably thought dif-
ferently from us today. Elsewhere a combination of three such contemporary 
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sources from the period 1910–12 has been reanalyzed to produce compar-
ative estimates of the absolute prevalence at that time of syphilis infection 
rates in the national population of England and Wales and in various sec-
tions of the populations.7

In this chapter we pursue those sexually transmitted infection (STI) prev-
alence estimates for 1910–12 a little further and link them to the theme 
of this volume and also to both historical and current debates about the 
phenomenon of secular decline in the nation’s fertility that so perplexed con-
temporaries, and whose understanding continues to pose a challenging puzzle 
for historians and social scientists today. In particular we examine how these 
sources can offer further insights into the possible relationship between STIs 
and aspects of infertility during this period, which has been somewhat over-
looked by demographers ever since. It has been overlooked in part because 
the discourse of degeneration and disease, within which these contemporary 
researches were conducted, has been thoroughly—and rightly—decon-
structed by intellectual and cultural historians.8 It has also been overlooked 
because the possibility of STIs having significant influence on infertility has 
come to be associated, since the 1920s, exclusively with “other” populations 
in Oceania, sub-Saharan Africa, and among black Africans in the United 
States, but not among white Europeans wherever they settled in the world.9

To what extent might the imperial white Anglo-Saxon nation itself, 
including even the metropolitan middle-class professional and administrative 
elite, have suffered significant infertility due to STIs? The Royal Commission 
on Divorce, 1909–12, certainly exposed the fact that the guilty secret of 
middle-class males infecting their wives was in fact a reality for some, as cam-
paigning doctors and feminists had been alleging.10 However, the increasing 
proportion of very low-fertility marriages among the middle classes in the 
late Victorian and Edwardian decades could just as easily have been due to 
the private wishes of both partners to avoid too great a domestic burden, 
and it has been impossible so far for historical demographers to tease out 
the relative importance of these two influences. This is because such private 
intentions remained at this time unarticulated and inadmissible by the major-
ity. Although birth control had been a subject of public discourse on and off 
throughout the nineteenth century, it had never achieved respectability in 
polite society. Throughout the decades of Victoria’s long reign—and beyond, 
into the first two decades of the twentieth century—open acknowledge-
ment of a desire by a couple to restrict their marital fertility continued to be 
deemed religiously disrespectful by conventional educated opinion, a debili-
tating problem for public articulation in a culture that remained respectful of 
religion as an arbiter of moral values. The Malthusian League, campaigning 
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since the 1870s for public recognition of the rationale for birth control, was, 
in the eyes of the socially conservative majority, considered synonymous with 
morally dubious, godless secularists.11 To want fewer children in a marriage 
blessed by Christian religion was at best “selfish,” at worst hubristic in wish-
ing to thwart the divine maker’s plans. The various contraceptive devices 
required to bring about such plans were viewed by most as distasteful and 
unnatural and as the accoutrements of the sordid commercial sex trade and 
of libertines’ attempts to avoid disease, not as something appropriate to the 
marriage bed. Yet it was evident by the 1900s that family sizes had been fall-
ing dramatically among the middle classes—and among certain other large 
social groups too, such as the factory workers in many textiles towns. All the 
possible suspected reasons for this were viewed as deeply problematic, as far 
as public moral discourse was concerned.

In many ways the most apocalyptic possibility—a feared general decline 
in biological fecundity—was most acceptable as a subject for inquiry and 
public debate because it implied no failings in the personal morality of 
the unfertile middle classes, and this may in part explain the capacity of 
the eugenics agenda to take the lead in public debate on the subject in the 
Edwardian period.12 Thus, social Darwinist discourse of “degeneration” or 
“deterioration” licensed earnest and rational discussion, in the interests of 
science, of the feared possibility that certain worrying and still-unexplained 
diseases might be causes of the nation’s flagging vitality, such as tuberculo-
sis, alcoholism, feeble-mindedness, and of course syphilis (though it took 
the insistence of feminists to bring gonorrhea also within this sphere of dis-
course).13 Eugenicists, who fondly entertained the notion that “inheritance” 
across the generations was the key to understanding everything, subscribed to 
the somewhat illogical and self-contradictory notion that any or all of these 
conditions were probably also heritable and might therefore help explain, 
with various contortions of reasoning, the decline in fertility of the race. The 
long-observed phenomenon of supposedly “congenital” syphilis was thought 
to demonstrate heritability of the disease. The new findings after 1900 that 
syphilis infection was capable of causing death from “general paralysis of the 
insane” (GPI) or other conditions into late middle age also seemed to con-
firm the horrifyingly long reach of the disease, apparently across generational 
time.14 Meanwhile, voluntary limitation of family sizes—the other main 
possible cause of secular fertility decline—was only cautiously discussed 
in public and usually presented as an undesirable possibility, because few 
wanted to acknowledge that clandestine religious and moral hypocrisy could 
be occurring on a potentially widespread scale throughout the nation’s upper 
and middle classes, the supposed moral paragons of the imperial civilizing 
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nation. However, it was increasingly being seen—in the final few years before 
the Great War erupted—as an issue at least meriting dispassionate research, 
hence the government’s sanctioning of the enormous nationwide survey rep-
resented by the fertility of marriage questions included for every coresident 
married couple to answer at the 1911 census.

It was the second part of the extensive official report by Dr. T.  H.  C. 
Stevenson, the General Register Office’s Statistical Superintendent, on the 
data collected at this census, whose publication was delayed by the war until 
1923, that finally seemed to refute conclusively the notion that some kind of 
biological causes of infertility were at work in reducing the nation’s fertility.15 
In his own subsequent interpretative publications, Stevenson emphasized 
instead the importance of volitional, social, cultural, and economic motives 
as the causes of declining fertility.16 All other interwar analysts broadly 
accepted these conclusions, which then remained the primary and formative 
focus of all subsequent research, not only on Britain’s secular fertility decline 
but on that of most other populations, too.17

The Possible Role of STIs in Childless Marriages in the  
1911 Census

It is therefore not surprising that despite all the effort that has been devoted 
by social scientists and historians over so many decades to elucidating the 
demographic patterns and diverse possible causes of the historical secular 
fertility declines that occurred in so many countries during the past two cen-
turies, there has been no critical and systematic evaluation of the possible role 
of STIs—most notably gonorrhea and chlamydia, which form the multidis-
ciplinary primary focus of this volume, The Hidden Affliction.18 In closing the 
volume, this chapter attempts to offer a preliminary evaluation of the contri-
bution of these two hidden afflictions to the fertility decline that occurred in 
England and Wales as recorded in the famous “Fertility of Marriage” Census 
of England and Wales in 1911. Specifically, this chapter provides a quanti-
tative estimate of the likely effect that STIs had on one component of the 
emerging pattern of low marital fertility: childless marriages.

It is certainly the case that untreated gonorrhea and chlamydia would also 
have caused some secondary sterility in marriages after the birth of a first 
or subsequent child. On the one hand, men and women can—and did—
become infected with STIs during, as well as before, marriage. On the other 
hand, many contemporaries believed that a prior gonorrhea infection could 
also account for “a one-child sterility,” as Prince A. Morrow (professor of 
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genitourinary diseases at New York University) explained in 1904: “A woman 
with gonorrhea of the cervix may readily conceive,” but the process of par-
turition at the first pregnancy “opens the gates to the infection which may 
have been long installed in the external genital canal, the cervix, or uterus, 
and permits its ascension to the tubes, ovaries, and peritoneum.”19 However, 
given the intrinsic difficulties in working with the partial historical evidence 
that is available, the focus here is exclusively on the epidemiologically and 
demographically most straightforward relationship that can be empirically 
studied: that between rates of absolute marital sterility (a parity of zero 
births) of various subgroups of the population and estimates of the relevant 
age-specific rates of prior infection with STIs among different occupational 
groups with specified ages at marriage. But it should be borne in mind, that 
the results reported here represent a proportion, and not the sum total, of the 
likely impact of STIs in causing involuntary, very low fertility.

The topic of very small families in the British fertility decline before 1914 
has rarely been the subject of investigation in historical demographic study. 
One exception is the work of Michael Anderson, who used tables from the 
Scottish 1911 census, where some parity distribution information was pub-
lished, along with later evidence for England and Wales produced by the 
Royal Commission on Population of 1944–49. Anderson’s is an excellent, 
wide-ranging study; however, it does not at any point discuss the possibility 
that STIs could be responsible, in part, for the patterns revealed by the occu-
pational fertility data reviewed. This is entirely understandable, in that no 
robust, empirically based quantitative estimates of the extent of STIs among 
the British population before 1914 existed for Anderson to draw on. He was 
consequently constrained to conclude that such extremely low fertility as he 
found was mainly the product of volition, though he was clearly troubled 
by the paucity of cultural or literary evidence, pre-1914, which could pro-
vide explicit contemporary documentation acknowledging or valorizing this 
putatively novel form of volitional behavior resulting in “highly restricted” 
fertility in the upper and middle classes of society in the decades before 
1914.20

This chapter presents a conservatively constructed model of the extent to 
which the overall level of STIs prevalent in the population of England and 
Wales during the decades prior to the 1911 census could have contributed 
to the degree of absolute childlessness enumerated at that census in mar-
riages of completed fertility. In a previous publication contemporary primary 
sources from the period just prior to the outbreak of the Great War, notably 
including two quasi-random samples of the population administered with 
Wassermann tests, have been subjected to secondary analysis to yield an 
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estimate that at the time of the 1911 census approximately 7.8 percent of 
men in England and Wales had incurred an infection with syphilis by the 
age of 33–35 years old.21 With the addition of various further considerations, 
this figure can now be used as the basis to derive an estimate of the extent to 
which STIs were responsible for the overall proportion of childless marriages 
recorded at the 1911 census of England and Wales.

It is, of course, gonorrhea that causes sterility, and not syphilis. So it is first 
necessary to bring forward relevant information that can permit a known 
rate of prevalence of syphilis to act as a guide for the prevalence of gonorrhea 
in the population at this time. Second, we need to establish, by consulting 
the results of relevant modern clinical and epidemiological studies, the quan-
titative capacity of gonorrhea infections to cause sterility in either women or 
men. Third, this information needs to be articulated with what we know of 
the sexual mores and practices of the majority in British society at this time 
in relation to courtship and marriage so that we can form plausible sex-dif-
ferential estimates of the opportunity for gonorrhea infections to result in 
the absolute sterility of marriages. Fourth, the likely contribution to marital 
sterility of another major STI, chlamydia, also needs to be carefully consid-
ered and incorporated into the model.

Since the ultimate objective of this chapter is to form a quantitative eval-
uation of the extent to which the prevailing incidence of STIs in 1911 was 
responsible for a proportion of the number of childless marriages enumer-
ated at the census, it is also necessary to adapt the previous work of historical 
demographers of the early modern English population to produce an esti-
mate of the extent of childlessness that would be expected in this population, 
regardless of the effect of any STIs. To produce such an estimate, results from 
the Cambridge Group for the History of Population’s parish reconstitution 
data are used, with a correction factor added to take into account a newly 
published, empirically based figure to adjust for the extent to which those 
parish populations were themselves likely to have been subject to a moderate 
level of fertility-reducing STIs.22

Once the available evidence for all these components of the required 
model has been presented, weighed, and considered, the calculations can 
then be combined to offer an empirically based best estimate of the extent 
to which STIs accounted for a proportion of the completely childless mar-
riages enumerated at the 1911 census. The proportion turns out to be far 
from insignificant.
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A Model of the Impact of STIs on the Infertility  
of Marriages in 1911

In this section we first construct a model for male sterility due to gonor-
rhea, before producing an estimate for female sterility. Previous published 
work has established that in 1911 men in England and Wales (married and 
unmarried combined) accumulated approximately a 7.8 percent chance of 
having been infected with syphilis by the time they reached age thirty-three 
to thirty-five. If we make the simplifying assumption that for most males 
the chance of becoming infected in this era started after the teenage years, at 
age twenty, and was roughly equal per year, then we can estimate that 0.52 
percent of new men (one in two hundred) were infected with syphilis at each 
year of age between twenty and age thirty-four inclusively.23

While syphilis infection has no direct implications for sterility, a robust 
indicator of its prevalence, such as this, can be useful to derive an estimate 
of the extent to which men were at this time infected with gonorrhea, the 
primary STI causing sterility. Gonorrhea (and chlamydia) are significantly 
more infectious (and reinfectious) than syphilis; this is partly because the 
spirochete is much more fragile and must access the bloodstream for trans-
mission and also because a single inoculation with syphilis usually produces 
immunity to subsequent infection, which is not true of either gonorrhea or 
chlamydia. The key issue therefore is to provide a plausible estimate of how 
much more prevalent was infection with gonorrhea than with syphilis at this 
time in Britain. There is relevant contemporary evidence for the population 
of Sweden, where both syphilis and gonorrhea were compulsorily notified. 
This Swedish data for the two most comparable years, 1918 and 1919, indi-
cates that the prevalence of gonorrhea among men was approximately four 
times greater than syphilis.24

If we know that the rate of infection with gonorrhea is likely to have been 
four times as great, this implies that approximately 2.08 percent of men (one 
in fifty) were infected with gonorrhea at each individual year of age from 
twenty to thirty-four (assuming an approximately equal risk of exposure over 
this age range). That in turn means that by age twenty-four 10.4 percent had 
been infected with gonorrhea at some point in their lives; by age twenty-nine 
the figure was 20.8 percent, and by age thirty-four the figure was 31.2 per-
cent. Making the deliberately conservative and simplifying assumption that 
the chance of further infection of either partner more or less stopped around 
the point of marriage, this means that the chances of ever having had an 
infection with gonorrhea among men marrying at age twenty to twenty-four 
would have been about 5.2 percent (half of 10.4 percent, assuming an even 
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distribution of marriage ages across this age range).25 However, among those 
marrying at the more typical ages of twenty-five to twenty-nine, 15.6 percent 
would have had a gonorrheal infection at some point in their lives by the 
time they married (adding together the annual chance in all of the five years 
among those aged twenty to twenty-four, plus half of the five years between 
ages twenty-five to twenty-nine, again assuming an equal distribution of men 
marrying across each of those five years). Applying a similar logic produces a 
figure of 26.0 percent having had a prior infection among those males mar-
rying at ages thirty to thirty-four.26

We now need to multiply these figures, for the rising proportion of males 
having had an infection at each marriage age, by an estimate of the chance 
of a gonorrhea infection causing male sterility. This happens through the 
complication of epididymitis (see figure 10.3, page 320) and, less frequently, 
prostatitis and secretory gland involvement.27 About one-sixth (17 percent) 
of untreated cases of gonorrhea in men lead to epididymitis and, in turn, 
estimates vary between 23 and 41 percent of such individuals being rendered 
permanently sterile.28 If we adhere to a conservative estimate of 29 percent, 
which is at the lower end of this range (being twice as near to the lower figure 
of 23 percent as to the upper figure of 41 percent), this would indicate that 
about 4.9 percent (just under one in twenty) of those males infected with 
untreated gonorrhea would be sterilized in consequence.29

To calculate the proportion of males marrying at ages twenty to twenty-
four who were sterile at the beginning of their marriages due to gonorrhea 
we should multiply successively by 17 percent and by 29 percent the esti-
mate that 5.2 percent of men aged twenty to twenty-four at marriage would 
have encountered an infection with gonorrhea before (or in the early stages 
of ) marriage. This equates to 0.256 percent for men marrying at age twenty 
to twenty-four (5.2 percent × 0.0493, the product of 0.17 × 0.29). The 
comparable figure for men marrying at twenty-five to twenty-nine is 0.774 
percent (equivalent to [10.4 + 5.2] × 0.0493). The comparable figure for 
men marrying at thirty to thirty-four is 1.282 percent (equivalent to [20.8 
+ 5.2] × 0.0493).

To these figures for the rising proportion of male STI sterility with later 
male age at marriage has to be added the chance at each female age at mar-
riage of female sterility due to gonorrhea. Modern research has found that in 
a population of women generally experiencing repeated chances of concep-
tion and childbearing (i.e., a population in which it was the social norm for 
married women to experience more than one live birth), about 30 percent of 
those with gonorrhea usually progress to pelvic inflammatory disease (PID).30 
Furthermore, among those women contracting PID, if untreated for three 
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days (as would have been the case for all women in Britain before 1914, in 
that even if they did come immediately under medical care—itself unlikely—
there was no effective treatment to deploy), there is a further 30 percent 
chance that the occurrence of PID will result in TFI (tubal factor infertility, 
see above, figures 7.2, page 231, and 10.4, page 231).31 This implies that one 
in eleven (9.09 percent) of all women who originally became infected with 
gonorrhea at any point before the development of effective treatments from 
the late 1930s onward were likely to have become sterile due to PID.

This estimate of STI impact on female sterility has to be further adjusted 
to take into account the additional effect of chlamydia. It is not justifiable 
to discount entirely the effects of chlamydia in the pre-1914 decades simply 
because of the unavailability of positive evidence for a disease that was at 
that time unknown. As the contribution to this volume by Ian N. Clarke 
and Hugh R. Taylor shows, it is inconceivable that the disease was not pres-
ent, and, equally, as Michael Worboys’s chapter carefully documents, a range 
of nonspecific, non-gonorrheal conditions were recognized by clinicians 
during the early twentieth century, though they did not identify them as 
what is now called chlamydia.32 Untreated chlamydia, like gonorrhea, has a 
definite capacity to cause female sterility through PID and consequent tubal 
blockage in a proportion of those affected, as well as leading to some ecto-
pic pregnancies. It is also known that C. trachomatis causes urethritis and 
epididymitis in males. However, the precise mechanisms through which 
chlamydia infections can produce infertility consequences appear to be 
extremely complex and variable, and the field is currently a highly dynamic 
one of ongoing research.33 Early scares of chlamydia’s gross sterilizing effects 
were clearly exaggerated, as pointed out in Worboys’s chapter. Nevertheless, 
there is unanimity that untreated chlamydia is a cause of a nontrivial amount 
of infertility in women.34 Given all the relevant considerations discussed in 
detail in appendix E, the proposal adopted here is to increase any estimate 
of the effect due to gonorrhea on female sterility by one-third, to take into 
account the likely scale of the additional effect of a known but unquanti-
fiable presence of chlamydia in the pre-1914 population. In keeping with 
the conservative principles of estimation adopted throughout and consistent 
with the present state of knowledge, no additional sterility effect on male 
fertility will be attributed here to chlamydia.35

Thus, the chance of female sterility from any single episode of infec-
tion with gonorrhea is significantly higher than the male chance (one in 
eleven as against a one in twenty male chance), and there is also the added 
risk that female sterility can be caused by chlamydia infection (which we 
are assuming, following the latest scientific consensus, is unlikely to cause 
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male infertility). However, assuming that most married women were not 
exposed to the chance of infection prior to marriage (except with their future 
spouse) or outside marriage, a major difference between the sexes is that 
whereas males may enter marriage already sterile from a premarriage infec-
tion with gonorrhea—and their chances of this being the case rise the later 
they marry—the female chances of becoming sterile due to exposure to STI 
infection (from her marriage partner) are invariant with respect to her age 
at marriage. In these circumstances, because they are a function only of her 
exposure just before or during the first year or so of her marriage regardless of 
her age, the probability of a wife being unable to conceive a first child would 
always relate to the chances of her male partner having acquired a transmis-
sible infectious condition (of either gonorrhea or chlamydia) no more than 
six to twelve months before initiating intercourse with his spouse, or from 
him having acquired the infection from extramarital intercourse within six 
to twelve months of the marriage commencing. If acquired any later in the 
marriage, though its transmission to the wife might have curtailed subse-
quent fertility, it would have been unlikely to have resulted in her failure to 
conceive a first child and her complete childlessness.36 The female chance 
of infection at any particular age at marriage is therefore set as being equal 
to approximately two years’ worth of the chance of their husband having 
acquired either a gonorrheal or chlamydial infection in the period immedi-
ately before or during the early months of marriage.

The chance of female sterility at any age is therefore 1.04 percent (two 
years’ worth of the male annual chance of gonorrhea infection) multiplied by 
0.1212 (to reflect both the 0.909—one in eleven—chance of female sterility, 
inflated by a factor of one-third to take into account the additional sterilizing 
effect of chlamydia). This produces a value of 0.126 percent representing the 
chances of women at any single year of age being infected, which therefore 
needs to be multiplied by five to reflect the chance of sterility among a five-
year age group of women, such as those marrying at twenty to twenty-four, 
twenty-five to twenty-nine, and thirty to thirty-four. This produces a final 
female sterility estimate of 0.63 percent for each age-at-marriage quinquen-
nium grouping of married women.

Assuming that in the generality of the population of England and Wales, 
males and females were more or less of the same age as each other at marriage 
(males typically in fact were a couple of years older at marriage, which simply 
has the effect of again making the following estimated figures conservative or 
minimal estimates of the role of STIs), the overall chance of marital sterility 
having been caused by the prevailing rates of STIs in 1911, among both hus-
band and wife combined, are as follows for different female ages at marriage:
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20–24: 0.886 percent
25–29: 1.399 percent
30–34: 1.912 percent37

The reason these figures rise with age at marriage is primarily a function of 
the accumulating chance of male sterility. Although most doctors in Britain 
before the Great War were apparently quite unaware of the substantial male 
role in marital sterility, as Christina Benninghaus documents in chapter 10, 
this would have been no surprise at all to the medical community—or even 
to the wider, educated public—in Germany. There, several influential clinical 
studies incorporating sperm testing had shown about one-third or more of 
sterile marriages to be due to male infertility.38

These figures can now be compared with the actual proportions of mar-
riages sterile (i.e., childless) at these ages in the population of England and 
Wales reported at the 1911 census (table 12.1, row 3), being, respectively, as 
follows: 6.0 percent; 11.8 percent, and 22.6 percent. However, when com-
paring the two sets of figures, it must be borne in mind that a very significant 
proportion of the latter was due to other natural causes not attributable 
either to STIs or to birth control, and this has to be subtracted before the 
truly additive effect of the prevailing rates of STIs in 1911 can be quantified.

The rates of childlessness in 1911 due solely to natural variability in fecun-
dity and other natural sources of infertility can be estimated by comparison 
with a historical reference standard provided by the Family Reconstitution 
Files of the parishes collated by the Cambridge Group, as analyzed by James 
Trussel and Christopher Wilson (see appendix A on the choice of Trussel 
and Wilson’s methodology for the analysis of sterility used in this chapter).39 
However, the rates of sterility found by Trussel and Wilson are themselves 
not entirely free from the effects of STIs, since it is unlikely to have been the 
case that these English rural and small-town parish populations were entirely 
immune from STIs in the period circa 1600–1800. Allowance can be made 
for this because there now exists an empirically based quantitative estimate, 
published in 2017, of the likely prevalence of syphilis in rural England and 
Wales in the 1770s. This estimate has been constructed in such a way as to be 
demographically comparable with the published figures available for the pop-
ulation of England and Wales in the period 1910–12. This study found that 
in the mid-1770s in rural Cheshire and North Wales 0.93 percent of both 
sexes had sought treatment for the pox by age thirty-five (as against about 8 
percent of the city residents of Chester).40 Most of the sixteen parish popu-
lations in the pre-1850 set of family reconstitutions analyzed by Trussel and 
Wilson related to small rural settlements of the kind found in the agricultural 
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region of west Cheshire and northeast Wales surrounding Chester. The two 
exceptions are the market towns of Banbury and Gainsborough, though 
both of these were very much smaller than Chester in this period.41 That 
would suggest that the parity patterns found in most of the pre-1850 parish 
populations analyzed by Trussel and Wilson most probably reflected a very 
moderate prevalence of STIs, similar to the low rate of 0.93 percent rate for 
the pox empirically established for rural Cheshire and North Wales.

There needs to be some further adjustment to take into account the higher 
incidence of STIs likely to have been found in the townships of Banbury and 
Gainsborough. Allowance can be made for this, first, by deriving an empirical 
estimate from the raw data of the Cambridge Group’s Family Reconstitution 
Files (FRF) of how much greater was the age-adjusted prevalence of sterile 
marriages in Banbury and Gainsborough than in the aggregate of more rural 
parishes, given that the primary cause of such excess sterility (once age at 
marriage has been controlled for) is most likely to have been the differential 
incidence of STIs (there is no evidence for volitional birth control in this 
period).42 Second, the two different subpopulations can be weighted by an 
estimate of the relative size of Banbury and Gainsborough against the other 
fourteen parishes in the Trussel and Wilson group of sixteen parishes.

This reanalysis of the FRF data using all marriages of completed fertil-
ity (i.e., corresponding to the Trussel and Wilson methodology) found that 
across all marriages where wives were aged fifteen to thirty-four at marriage 
(and weighted for the different numbers of couples in each quinquennium of 
marriage age), those in Banbury and Gainsborough were 1.387 times more 
likely to be sterile than those in the other fourteen smaller parishes, com-
bined.43 That tendency to a higher rate of sterility then needs to be weighted 
by the relative population size of these two parishes. The earliest reliable esti-
mate of the relative sizes of all sixteen parish populations shows Banbury 
and Gainsborough with a combined size of 8,922, while the other four-
teen parishes totaled 20,427.44 Therefore, to allow fully both for the higher 
STI prevalence in the more urban pair of parishes and their proportionate 
size among the sixteen parishes, the figure of 0.93 percent pox prevalence 
for entirely rural parishes (derived from Cheshire) needs to be adjusted 
upward by a factor of 0.424.45 This results in an estimate that the compara-
ble pox-prevalence rate (by age thirty-five) in all sixteen parishes, combined, 
would have been 1.324 percent (0.93 + [0.93 × 0.424]). This double-cor-
rected estimate takes into account the fact that the more urban parishes of 
Banbury and Gainsborough had higher rates of STI infection than the other 
rural parishes, and their relative population weighting within the total of all 
sixteen parishes in the Trussel and Wilson data.
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Following the method detailed in appendix B for adjusting the parish 
populations to take account of STIs in affecting a proportion of marriages 
recording no live births, table 12.1 provides a summary of the key steps in 
this process. Row 1 reproduces the Trussel and Wilson figures for sterility 
(proportion of marriages with parity zero) at the three main female ages at 
marriage in their original unadjusted form. These are then adjusted for STIs 
in row 2, by modifying the estimated prevalence of STIs as indicated by the 
0.93 percent rates for rural Cheshire and North Wales, further modified to a 
rate of 1.324 percent to reflect the most probable evidence-based estimate for 
these sixteen parishes. Thus, in effect, row 2 equates to a pre-1800 English 
population entirely free from STIs.

Rows 3–5 of table 12.1 then provide the proportion of sterile marriages 
derived from the I-CeM database version of the 1911 census for England 
and Wales, together with the underlying total number of couples these fig-
ures are based on (for details on I-CeM see the next section of this chapter 
and note 48). Following these, rows 6 and 7 indicate the percentage by which 
the proportion of sterile marriages observed for 1911 are in excess of, first, 
the Trussel and Wilson unadjusted rate for pre-1850 England (row 6), and, 
second, the Trussel and Wilson rate adjusted for STIs (row 7). Subtracting 
the Trussel and Wilson STI-adjusted rate (row 2) from the rates of sterility 
observed in 1911 at the census of England and Wales (row 3) provides the 
set of “excess” sterility rate figures given in row 8.

The figures in row 8 indicate the amount of childlessness at each of these 
three different female ages at marriage in the population of England and 
Wales at the 1911 census that is in excess of that which can be explained 
by the amounts of such sterility found in the FRF rural parish populations, 
adjusted to be free from STI effects (row 2). These, then, are the quanti-
ties of childlessness in 1911 that remain “unexplained” by any base rate of 
“natural” infertility and that are therefore due either to the prevailing STI 
rates or to voluntary restraint of fertility within marriage. We have no direct, 
quantifiable evidence on the latter, but we do have for the former, and so the 
approximate contributions of each can then be gauged.

This is done by bringing together these estimates of the amount of “excess” 
sterility in different female age-at-marriage groups shown in row 8, with the 
estimates, calculated previously (see top of page 384), for the proportions 
rendered sterile by the prevailing STI rates in the population of England and 
Wales in 1911, which are shown in row 9. Making, again, the conservative, 
minimizing assumption that males and females were more or less of the same 
age as each other at marriage, the bottom row (10) of table 12.1 shows the 
percentage of sterile marriages in 1911 most probably due to the effects of 
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STIs. These are as high as 52.1 percent at the younger-than-average female 
age at marriage of twenty to twenty-four, and 41.1 percent when wives were 
aged twenty-five to twenty-nine at marriage (the average female age at mar-
riage in 1911 was twenty-six years46), falling to 28.1 percent among wives 
aged thirty to thirty-four at marriage.

Overall, taking into account the different numbers of couples marrying at 
these different ages (row 4), the conclusions that follow from this exercise are 
that STIs were most probably responsible for about 45 percent of all excess 
childless marriages at this time, after allowing for those attributable to natural 
variability in human fertility.47 On the one hand, therefore, these calculations 
show that it is probable STIs did play a substantial role in accounting for 
childless marriages at the 1911 census. On the other hand, it can be argued 
that this exercise nevertheless confirms that voluntary restraint was apparently 
responsible for somewhat over half the overall excess in childless marriages 
and for slightly over two-thirds among that minority of society delaying mar-
riage the most, where the wife was aged thirty or above at marriage.

Childlessness and STIs among the Professional Middle Classes 
in 1911

To pursue this issue a little further, it is possible to examine in somewhat 
more detail a selection of marriages recorded at the 1911 census drawn from 
the professional upper and middle classes. This is the section of society that 
tended to delay marriage the most. It is also predominantly from this section 
of society that the variety of contemporary views on the nation’s infertility, 
mentioned at the beginning of this chapter, emanated. These views included 
the concern that venereal diseases could be significantly implicated in the 
falling fertility of the nation and, according to some feminists and medical 
observers, that this was the case even in relation to the low fertility of their 
own privileged section of the nation. Can we now begin to quantify how 
much truth there may have been in this?

The official published reports on fertility emanating from the 1911 census 
tabulated an interesting range of information, which has for instance made 
possible the analysis of national average fertility rates of male occupations. 
However, the individual-level records that underlie the published tables have 
only since 2011 been digitized and made available for research in the form of 
the I-CeM database.48 As a result, detailed parity-specific fertility information 
from the 1911 census can now for the first time be calculated for individual 
male occupations. Moreover, this occupation-specific fertility information 
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derived from the I-CeM data can also be analyzed alongside a near-contem-
porary set of statistics on the prevalence of syphilis-related causes of death: 
namely part 4 of the decennial supplement to the seventy-fifth Annual Report 
of the Registrar General (ARRG). This official publication tabulated for a range 
of selected occupations the extent (age-standardized) to which men aged 
twenty-five to sixty-five died during the years 1910–12 from various causes 
of death, including the three most closely associated with a previous infec-
tion with syphilis: general paralysis of the insane (GPI), locomotor ataxy, and 
aneurysm.49 Combining the two contemporaneous official sources, the 1911 
census and this information from the death registers, enables the propensity 
to die from these three “parasyphilitic” causes of death to be directly related 
to patterns of childlessness for certain occupational groups.

In his presentation to the Royal Commission on Venereal Diseases (1913–
16), drawing on the occupation-specific mortality figures later published in the 
seventy-fifth ARRG, T. H. C. Stevenson showed that the mostly professional 
males who composed Social Class I of the new official social classification 
scheme (which he devised for application to the 1911 fertility census50) died 
as a result of these syphilitic causes of death at a rate higher than the national 
average. Indeed, only the unskilled laboring class (Social Class V), at the other 
end of the social spectrum, recorded a significantly higher rate.51

A small set of five professional middle-class occupations identifiable in 
both the 1911 I-CeM census data and the tables of the seventy-fifth ARRG 
have been selected for further analysis here: clergy, barristers and solicitors 
(often combined as “lawyers” in the ensuing analysis because of the relatively 
small numbers of barristers), medical practitioners, and bankers.52 These 
were chosen for their typicality as professions and for the variability they dis-
play in their recorded parasyphilitic causes of death (for further details on the 
provenance and construction of the professional groups, see appendix C).

Combining the available data from the seventy-fifth ARRG, Stevenson’s 
evidence to the Royal Commission on Venereal Diseases 1913–16 (which 
also included deaths from “Syphilis” itself ) and the estimates presented ear-
lier in this chapter, table 12.2 shows the imputed chances of contracting 
gonorrhea by age thirty-five among the males of the four listed professional 
categories. The principal “translation” device here is that the absolute figure 
of 8.3 percent at the head of the second column, expressing the chance of 
contracting syphilis by age thirty-five (which is the previously published esti-
mate by Szreter for Social Class I) and the ratio relationship between each of 
the figures for each individual occupation and the figure for Social Class I at 
the head of the first column, permits each of the occupations to be assigned 
a corresponding absolute value in the second column, bearing the same ratio 



390  •  chapter twelve

relationship to the figure of 8.3 percent at the head of the second column 
as its corresponding figure in the first column bears to the figure of 26 at its 
head.53 Table 12.2 demonstrates that Registrar General’s Social Class I was 
far from being a homogeneous group in terms of the prevalence of STIs. 
While lawyers and bankers recorded levels substantially above the average 
for the class as a whole, the rate for physicians was around half of their rates 
and the rate for clergy, as might be expected, was significantly lower than the 
other selected occupations.
Table 12.2. Occupation-specific estimates of contracting gonorrhea

Age-standardized 
mortality rate 
from parasyphilitic 
causes of death

Accumulative 
chance of 
contracting 
syphilis by age 35 
(%)

Accumulative 
chance of 
contracting 
gonorrhea by age 
35 (%)

Social Class I 26 8.3 33.2

Lawyers 31 9.9 39.5

Clergy 6 1.9 7.7

Physicians 16 5.1 20.4

Bankers 33 10.5 42.1

Note: The occupational specific figures cited in the first column are taken from column 
11 of the main table of the supplement to the seventy-fifth ARRG: Registrar General, 
1901–12, England and Wales Supplement to Registrar-General’s Seventy-Fifth Annual 
Report: Part IV; Mortality of Men in Certain Occupations in the Three Years, 1910, 
1911 and 1912, Online Historical Population Reports, 1901–12, accessed February 22, 
2019, www.histpop.org, pp. 2–96. They are age-standardized rates of mortality that 
accurately express the relative extent to which different male occupational categories 
of the population died from the three parasyphilitic causes of death in the age range 
of 25–65 years old during the years 1910–12. The figures in themselves represent the 
number of deaths from these three causes combined that would have occurred if the 
occupational death rates recorded in 1910–12 had been operating on a sample of the 
general male population enumerated at the 1901 census, which had a particular age 
structure. The reason for standardizing on the 1901 age structure and not that of 1911 
was that Stevenson was using this exercise to also compare occupational rates between 
1900–1902 and 1910–12. It does not affect the validity of the comparative measures 
cited here for 1910–12, so long as they have all been standardized against the same 
population age structure. Using lawyers as an example, the figures for individual occu-
pations in the second column of this table are calculated with reference to the figure of 
8.3% at the top of the second column (for social class I as a whole) as follows: 8.3 × (31 
/ 26), producing the figure of 9.9% in this case. This is then multiplied by 4, reflecting 
the greater infectiousness of gonorrhea, to produce the figure of 33.2% in the third col-
umn. In contrast to the figures given in the first column, which are relative ratio figures, 
those in the two other columns are absolute measures.
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Having established the estimated rates of contracting gonorrhea for each 
of the selected middle-class occupations shown in table 12.2, we can now 
turn to the proportion of marriages for each occupation producing zero live 
births to evaluate the evidence for a relationship between the two. However, 
before proceeding to that aspect of the analysis, we should first consider 
whether, or to what extent, there is evidence for an association between the 
chances by age thirty-five of each occupational category accumulating STI 
infections and the proportions of men remaining unmarried in their twen-
ties and thirties in each occupation. Such a relationship would imply that 
the higher STI rates disproportionately afflicted the unmarried within each 
occupation and could not therefore be adduced as a necessary influence on 
marital sterility. That consideration is somewhat protracted and therefore 
is undertaken in appendix D, which finds no consistent evidence to sup-
port the hypothesis that STI infections before age thirty-five were confined 
disproportionately to the never-married sections of each of the professional 
occupations studied here.

Table 12.3 therefore shows for each of the selected professional occupa-
tions the proportion of marriages with no live births, by age at marriage of 
the wife (same marriage durations as table 12.1), relative to the compara-
ble national figures for England and Wales in 1911; and the excess over the 
Trussel and Wilson adjusted (STI-free) estimates of sterility for English FRF 
parish populations as presented in table 12.1. Among the four categories of 
selected professional occupations, table 12.3 shows that the excess childless-
ness was over 50 percent greater than the national average of 39.8 percent 
among the professionals’ modal female age-at-marriage group (wives mar-
rying aged twenty-five to twenty-nine) and nearly twice as high specifically 
among the lawyers. The effect was even more pronounced where marriages 
had been contracted with relatively younger brides (aged twenty to twen-
ty-four), and again this was marked particularly among lawyers. The excess 
was more muted—and little different from the national average—for mar-
riages where the bride was relatively older (aged thirty to thirty-four). Overall, 
these findings confirm that the much greater proportions of childless mar-
riages found in professional marriages indicate a more pronounced role for 
volitional causes than was the case in the general population. However, by 
contrast in the case of bankers marrying wives aged 30–34 very few marriages 
were childless because of birth control. Row 7A shows that almost three-quar-
ters of the excess sterility among this older-marrying group was due to STIs.

Indeed, we know from table 12.2 that some of these professional occupa-
tions, notably lawyers and bankers, exhibited an incidence of parasyphilitic 
mortality about 25 percent higher than the national average, while physicians 
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were roughly a third below this average, and clergy were way below the 
national average—by more than three-quarters. This points to very differ-
ent sources of marital infertility among these professional occupations. Rows 
5A, 6A, 7A, and 8A of table 12.3 show the proportion of sterile marriages 
in each five-year female age at marriage group attributable to each occupa-
tion’s STI rates (shown in the third column of table 12.2). These estimates 
were calculated utilizing exactly the same method described above in detail 
on pages 380–87, which ultimately produced the figures in row 10 of table 
12.3, but, of course, now using the relevant, occupation-specific STI figures. 
On the one hand, it seems that almost all of the high level of “excess steril-
ity” among religious ministers and their wives was due only to deliberate 
fertility-restricting behavior (even though the clergy didn’t marry quite so 
late as the other three professions). Among bankers in particular, although 

Table 12.3. Sterility estimates, percentage excess over Trussel and Wilson’s figures 
(in pre-1850 English parish populations) and proportion due to STIs in selected 
professional occupations by age of wife at marriage (completed marriages), 1911.

Row Age at marriage

20–24 25–29 30–34

1 Clergy (% childless marriages) 9.1 13.6 22.2

2 Physicians (% childless marriages) 9.3 13.7 22.9

3 Lawyers (% childless marriages) 10.7 15.6 23.9

4 Bankers (% childless marriages) 7.8 13.5 18.2

England and Wales 1911 % excess over Trussel and 
Wilson’s STI-adjusted % zero parity (table 12.1, row 2) 40.0 39.8 43.1

5 Clergy: % excess over T&W STI-adjusted % zero 112.3 61.1 40.6

5A Proportion of excess due to STIs 3.9% 3.6% 4.9%

6 Physicians: % excess over T&W STI-adjusted % zero 116.9 62.3 45.0

6A Proportion of excess due to STIs 9.9% 9.4% 11.7%

7 Lawyers: % excess over T&W STI-adjusted % zero 149.6 84.8 51.4

7A Proportion of excess due to STIs 14.9% 13.4% 19.9%

8 Bankers: % excess over T&W STI-adjusted % zero 81.9 60.0 15.3

8A Proportion of excess due to STIs 29.1% 20.2% 71.6%

Source: The Integrated Census Microdata Project (I-CeM), http://doi.org/10.5255/
UKDA-SN-7481-1

Note: England and Wales figures (between rows 4 and 5) taken from table 12.1, row 7. 
Figures in rows 5, 6, 7, 8 express rows 1–4 as excess values over those of table 12.1, row 2.
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they tended to exhibit somewhat fewer sterile marriages than the other three 
professional categories, a larger proportion of the amount of childlessness 
that they did experience was due to the relatively high susceptibility of their 
occupation to STIs. Table 12.2 indicates that lawyers also contracted STIs at 
almost the same, relatively high, rates as bankers. But table 12.3 shows that, 
in addition to this, lawyers must also have practiced a much higher degree 
of volitional birth control than bankers, resulting in their significantly lower 
figures in row 7A, compared with row 8A. 

Thus, the implications of the analysis in this chapter are thought-pro-
voking in terms of wider theories concerning the springs and motivations 
of family limitation in this period. Table 12.3 indicates that the country’s 
leaders of religious faith, widely regarded as the most stalwart objectors 
to atheistic contraptions of birth control, may have been among the most 
thoroughgoing family planners in the entire populace at this time. Putting 
these two characteristics together suggests a strong role for abstinence, espe-
cially in this section of society. On the other hand, very low fertility in the 
banking profession, supposed bastion of secular prudence, was due less to 
deliberate birth control and more to the risky behavior that resulted in STIs, 
particularly among those supposedly the most “prudential,” who postponed 
marriage for longest.

The Hidden Affliction and the Quiet Revolution of  
Secular Fertility Decline

This exercise in the historical reconstruction of the scale of the hidden afflic-
tion of infertility due to venereal diseases in pre–Great War Britain has 
demonstrated the need for the impact of STIs to be taken into account when 
attempting to understand the scale and the incidence of extremely restricted 
fertility among married couples in the late nineteenth and early twentieth 
century. Table 12.1, row 10, indicates that among the vast majority of the 
population who married at one of the two most common female ages at 
marriage of twenty to twenty-four and twenty-five to twenty-nine years of 
age, STIs were in fact potentially responsible for over 45 percent of the excess 
number of childless marriages (relative to a population with no STIs). If, 
however, we focus on that section of the general population delaying mar-
riage to a most unusual extent, where wives were aged thirty to thirty-four at 
marriage, STIs were responsible for a lower proportion of just over a quarter 
of the excess childless marriages, despite the fact that in absolute terms the 
chances of husbands entering marriage sterile, due to a previous infection 
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with gonorrhea, were higher at this age than when they married younger. 
This study has confirmed therefore that the major role in the fertility decline 
was played by increasing volitional birth-controlling behavior. However, it 
is of importance to observe that, apart from the notable exception of bank-
ers, such volitional control seems to have been generally positively correlated 
with delayed marriage as a closely associated form of behavior, which, as 
has been previously argued, indicates the likely importance of a regime of 
attempted abstinence from sexual intercourse within marriage, rather than 
the employment of contraceptive devices.54

Another conclusion from this exercise is that students of Britain’s mod-
ern historical fertility decline need to pay far greater attention to involuntary 
sterility as a potentially contributory factor. The secular decline in national 
fertility rates has been referred to before as the silent or quiet revolution, in 
part signifying the acknowledged difficulty all students of the phenomenon 
have encountered when trying to offer convincing accounts for its causation 
that fully engage with all the evidence of social and geographic diversity.55 It 
seems that one part of our collective difficulties may be due to the substantial 
but diverse role played by another dimension of historical silence—the “hid-
den affliction” of this book’s title. Furthermore, the focus here, for simplicity’s 
sake, has been only on the proportion of childlessness—zero parity marriages 
as reported at the 1911 census—that can be attributed to this form of involun-
tary infertility. In view of the phenomenon of “one-child sterility,” particularly 
in relation to postpartum puerperal fever (which Irvine Loudon has found to 
have been particularly a problem afflicting upper- and middle-class women, 
who were disproportionately subject at their first births to the attendance of 
medical professionals lacking in proper antisepsis procedures), it seems likely 
that a considerable proportion of wives of professional men reporting having 
had a single birth, only, in 1911 would also be reporting the consequences of 
involuntary, rather than necessarily volitional, infertility.56

There is no reason to think that the importance of involuntary sources 
of infertility would only have been a feature of Britain’s fertility decline, as 
the chapters in this volume on France and Germany in this period confirm. 
Though, as shown here, it is difficult rigorously and quantitatively to demon-
strate the likely scale of effects involved, at least one French demographer has 
considered STIs and their infertility effects to have likely been of significance 
in accounting in part for France’s low fertility throughout the modern period 
until the arrival of antibiotics in the 1940s.57

For the past one hundred years or so, studies by demographers and 
historians have almost completely discounted something that certain con-
temporaries, themselves drawn mostly from the professional middle classes, 
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drew attention to and so feared. In their heightened state of concern, some 
contemporary feminists and medical specialists in the first two decades of the 
twentieth century undoubtedly overestimated the scale of effects due to syph-
ilis and gonorrhea. However, the evidence presented in this chapter indicates 
that STIs—notably gonorrhea and chlamydia—probably did play a signifi-
cant role in the secular fertility decline. This needs to be fully acknowledged 
and reintegrated into our efforts to understand this epochal transformation 
in the reproductive beliefs and behaviors of British society.

Appendixes

Appendix A: Trussel and Wilson’s and E. A. Wrigley and Colleagues’ 
Estimates of Sterility

There exist two different variants of published estimates of the sterility 
rates that can be derived from the FRFs of parish populations held by the 
Cambridge Group for the History of Population and Social Structure.58 The 
difference between the two estimates is due to three independent sources of 
variation in the way they were each calculated, the first two of which have 
substantive effects. The Trussel and Wilson estimate was drawn from a dif-
ferent permutation of parishes from those used by Wrigley and colleagues, 
notably excluding the township of Birstall (over twice as large by 1789 as the 
next two largest parishes in the sample: Gainsborough and Banbury). Birstall 
was used in the more complex chronological grouping system by Wrigley 
and colleagues for the period 1600–1789. This is relevant, as it is the only 
parish that was both urban and fast growing across the eighteenth century, 
both factors likely to have raised the propensity of its population to suffer 
from STIs, relative to smaller and more stable rural or market-town commu-
nities.59 Second, Trussel and Wilson based their calculations on all marriages, 
whereas Wrigley and colleagues based theirs on first-time marriages for both 
partners. Third, Trussel and Wilson experimented with a weighting device 
for allocating marriage ages within each quinquennium age of wife at mar-
riage grouping—though they concluded from this exercise that “substantive 
results are unlikely to be affected.”60

Despite the inclusion of Birstall, which might be supposed to inflate the 
proportion of sterile marriages in the Wrigley and colleagues series—if it is 
likely to have been a parish more prone to STIs than any other—it is the 
Trussel and Wilson estimates that produce significantly higher (by about 
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20 percent) proportions of sterility at all female ages at marriage, except the 
very oldest. This suggests that Trussel and Wilson’s inclusion of all marriages 
may have admixed a certain amount of secondary sterility into their samples 
through the inclusion of widowers and, especially, widows (divorce in this 
period was virtually unknown outside the aristocracy), who may have already 
experienced pregnancy in previous marriages but who had since become 
sterile. This aspect of their calculations is fully acknowledged by Trussel and 
Wilson, and it was part of the aim of the subsequent work by Wrigley and 
colleagues, English Population History from Family Reconstitution, 1580–
1837, to eliminate this influence.61

In a sense, the difference between the two sets of figures represents a more 
“pure” estimate of age-related biological sterility of couples in the case of 
Wrigley and colleagues’ English Population estimates, whereas the Trussel and 
Wilson figures represent a schedule that includes the normal admixture of 
second and third marriages due to death or marital separation and remar-
riage that would be found in an actual population of the sort surveyed at the 
1911 census, where the fertility questions related to the wife’s current mar-
riage, not to any previous marriages.

It has been concluded that, provided the combined effects of rates of 
spouse bereavement and marital separation were not dramatically different 
between those marrying in the seventeenth and eighteenth centuries and 
those marrying in the 1870s and 1880s, it is most justifiable to adopt the 
higher values of the schedule of rates of sterility published by Trussel and 
Wilson rather than the slightly lower “pure” estimates produced by Wrigley 
and colleagues, as being most appropriate for the specific comparative pur-
poses of the exercise being conducted at this point in this chapter. This is to 
establish how much of the sterility found at the 1911 census among those 
marrying in the 1870s and 1880s can be attributed to voluntary limitation 
or to STIs. The conditions of this proviso seem to be met, in that while rates 
of spouse bereavement by 1911 would have been slightly lower for those 
marrying in the late Victorian decades (life expectancies were slightly higher 
on average than in the seventeenth and eighteenth centuries), this would 
have been offset by the fact that rates of marital separation were probably 
somewhat higher in the decades prior to 1911. Divorce remained rare, but 
from 1878 the Matrimonial Causes Act permitted magistrates courts to issue 
maintenance and separation orders, and by the 1900s there were about ten 
thousand per annum issued.62
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Appendix B: Adjustments to the Trussel and Wilson Estimates of 
Sterility to Allow for the Influence of STIs

The likely scale of the contribution of STIs to the sterility rates found in the 
pre-1850 parish populations analyzed by Trussel and Wilson can be calcu-
lated as a derivative from the empirically based estimate that about 1.324 
percent of the population of both sexes had probably been infected by 
syphilis by age thirty-five. There is direct evidence from the 1770s Chester 
Infirmary records that the two sexes were infected with pox at approximately 
equal rates, and this gender equality of incidence is broadly borne out also by 
Kevin Siena’s study of the more extensive primary sources for London during 
the eighteenth century.63 This indicates that the two sexes were also there-
fore approximately equally at risk to contract the much more infectious and 
potentially sterilizing STIs of gonorrhea and chlamydia. Gonorrhea has been 
found to be typically about four times more prevalent in populations lack-
ing effective treatment for STIs, according to the most appropriate historical 
evidence available for making this comparison.64 However, the modal age at 
marriage for both sexes during these centuries was approximately twenty-five 
years.65 To calculate the likely general effect of STIs in accounting for sterile 
marriages, we therefore need to know the average chances at this time of 
contracting an STI by age twenty-five, not by age thirty-five. Fortunately, 
the research done on the Chester Infirmary registers can provide such an esti-
mate, and this indicates that just under three-quarters of the overall chance 
of infection by age thirty-five in rural Cheshire and northeast Wales had 
occurred by age twenty-five.66

The precise working out of the estimates are as follows. It can be deduced 
from tables 7A and 7B of Szreter “Treatment Rates for the Pox” that those 
marrying at age twenty-five in Cheshire in the 1770s had a 73.28 percent 
chance of having contracted the pox relative to those aged thirty-five (this 
is the mean chance for both sexes combined), and so the estimated figure of 
1.324 percent infection among the Trussel and Wilson English parish register 
population should be reduced to 0.970 percent (1.324 × 0.7328). Multiplied 
by 4 (to reflect the higher infectivity of gonorrhea), this equates to a 3.881 
percent chance of infection with gonorrhea. Using the sex-differential for-
mulas for the chances of this leading to sterility developed in the text of 
this chapter, a gonorrhea infection rate of 3.881 percent by age twenty-five 
implies that 0.19 percent of men would have entered marriage sterile (3.881 
percent multiplied by a 4.9 percent chance of sterility). The female mari-
tal sterility rate due to STIs (including the effect of chlamydia) would have 
been 0.47 percent (3.881 percent multiplied by the 12.12 percent chance 
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of sterility due to the sequlae of both diseases combined). This totals 0.66 
percent, both sexes combined, thus reducing the Trussel and Wilson figure 
of 9.1 percent to 8.44 percent. The equivalent figures, adjusted by reference 
to the Chester schedule of the age incidence of pox exposure, can also be 
calculated in the same way for those marrying at twenty to twenty-four and 
thirty to thirty-four, producing estimates that the Trussel and Wilson figure 
of 4.6 percent sterile for those marrying wives at ages twenty to twenty-four 
would have been 4.287 percent in the absence of all STIs, and the figure of 
16.6 percent for those marrying wives aged thirty to thirty-four would have 
been 15.79 percent.67

Appendix C: Constructing the Five Male Occupational Groups, 
Utilizing Both the 1911 Census I-CeM Data and the Seventy-Fifth 
ARRG.

Professionals are well-suited to this exercise as occupational identity tended 
not to change with age. Some 6,078 couples have been identified from the 
I-CeM database, where the husband was enumerated with one of the five 
selected professional occupations and where their wives were aged forty-five 
and over in 1911 and married at ages twenty to twenty-four, twenty-five to 
twenty-nine, and thirty to thirty-four, with a respective duration of marriage 
between twenty-five to twenty-nine, twenty to twenty-four, and fifteen to 
nineteen years, respectively (so as to ensure a completed fertility record).

The figure of 6,078 couples compares to that of 6,308 from the published 
table: Census of England and Wales, 1911, Vol. XIII: Fertility of Marriage, 
Part II (HMSO 1923), Cd 8491, Table 35. Marriages where the wife’s age 
exceeded 45 years at census. Families and mortality therein, classified by 
occupation of the husband, duration of marriage, and age of wife at marriage 
(100–102, 108). There are multiple reasons why a discrepancy between what 
might be called the “observed” (the aggregate figure of the published 1911 
census reports) and the “expected” (the figures calculated from the I-CeM 
database) will occur. First, some of the records of the original census man-
uscript appear to have been lost and are therefore not in the digital version; 
hence the population of England and Wales is reported in the published 
census as 36,070,492, while the comparable I-CeM figure is 36,031,749. 
Second, the original census document was handwritten, and because this 
is the first British census for which the householders’ schedules themselves 
form the “original” census record, rather than a set of officially compiled cen-
sus enumerators’ books, the handwriting varies with each household and can 
sometimes be difficult to interpret. Thus, even though every best effort was 



revealing the hidden affliction  •  399

taken to minimize “error” in the transcription, differences of interpretation 
will inevitably occur. Detailed checking of the data by hand, including veri-
fication against the original census records, confirmed that the transcription 
of the Hollerith occupation code (a three-digit number written in green ink 
by officials against each married male householder to assign the marriage’s 
fertility to a single officially defined occupation) was extremely accurate. 
Given that the I-CeM project coded the occupation textual strings (derived 
directly from the written statement by the householder on the census docu-
ment itself ), independently of the assigned Hollerith code, a detailed check 
on this type of transcription error was undertaken and mistranscribed codes 
corrected (and miscoded occupations also corrected). The fertility informa-
tion itself (number of years married, number of children ever born, number 
of children died, and number of children still living) can be cross-correlated. 
The Census Office eliminated 122,286 couples from the total of 6,136,605 
from their analyses on the basis of invalid information, rejecting some 2 per-
cent of all couple records.68 For the I-CeM data this rejection rate is higher 
(4.01 percent), due largely to cases where the transcribers left blank the “years 
married” answer on the original schedule. Thus, it is impossible to replicate 
the figures published in the census tables precisely. However, more important 
is not the shortfall of valid fertility records but rather if those that are “miss-
ing” display significantly different fertility histories to the valid “observed” 
records. In this regard the difference is extremely slight: an observed num-
ber of births per couple of 2.93 against an expected 2.95. This, alongside all 
the manual checking on the records analyzed here, indicates that there is no 
evidence to suggest a substantial parity-specific bias of the sort that would 
invalidate the analyses of this chapter.

To these 6,078 couples it was necessary to add a further 627 couples. This 
is because the total numbers of deaths recorded in the seventy-fifth ARRG, 
which is being used here for the parasyphilitic death rates it reveals, were 
usually classified by the individual’s previous occupation if he died postre-
tirement (or out of work).69 Thus, those from the selected occupations but 
identified as retired in the I-CeM database by self-attribution—many of 
whom were considerably less than age sixty-five—were also included in the 
analysis here to ensure comparability between the two sources. Aggregating 
the retired and active together is also important since, as table 12.4 illus-
trates, the retired exhibit a disproportionate tendency to childless marriages. 
In each of the selected occupations, the retired subset record both lower 
births per couple and higher percentage zero parity than their “active” coun-
terparts, a tendency especially marked in the case of both lawyers (barristers 
and solicitors combined) and physicians.
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The association with sterility among those retiring relatively young could 
be due to various factors, none of which are mutually exclusive: selection 
for poor health generally or for the specific ill-effects on health as well as 
fertility of STIs; it could also be partly a reverse social selection effect that 
those restricting their fertility most rigorously—either voluntarily or invol-
untarily—could afford to retire relatively early. In relation to this latter 
point, it is also the case that the selected occupations we are studying exhibit 
greatly varying propensities to retire, as shown in table 12.5. Bankers, many 
of whom may have had a company superannuation policy, retired earlier and 
almost universally by age seventy. In contrast, clergy, the majority of whom 
would not have had any formal pension, seldom retired.70 Three-quarters of 
lawyers and nearly two-thirds of physicians were still recorded as active at age 
sixty-five, yet it may have been that many of these were in reality part-time 
or practiced only when they wished to. Overall, these patterns and consider-
ations tend to suggest the predominance of social, over morbidity, factors in 
the decision to retire.

Table 12.5. Proportions retired by age for selected occupational categories
Percentage retired by age

Age Bankers Lawyers Clergy Physicians
55 18 13 3 7

60 43 16 3 26

65 75 24 13 36

70 90 35 16 40

Source: The Integrated Census Microdata Project (I-CeM), http://doi.org/10.5255/
UKDA-SN-7481-1

Note: These figures are based on the couples where wives were aged 45 and over in 1911 
and married at ages 20–24, 25–29, and 30–34, with respective durations of marriage 
25–29, 20–24, and 15–19 years.

Appendix D: Evaluation of the Possible Effect of Differences in Marital 
Status among Males Pursuing Professional Occupations on STI Rates 
by Age Thirty-Five

Before the widely differing occupational rates of implied infection with 
syphilis recorded in the supplement to the seventy-fifth ARRG can be confi-
dently assigned any possible influence over marital fertility patterns through 
derivative estimates of STI infection by age thirty-five, it is first necessary to 
consider the possible effect due to the fact that these rates published in the 
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seventy-fifth ARRG refer to married, widowed, and never-married men pur-
suing these various occupations. Unless only very small proportions of men 
pursuing these occupations never married, it is theoretically possible that a 
disproportionate number of those recorded in the nation’s death registers as 
dying from parasyphilitic causes were drawn from among the unmarried in 
each occupation. This could be either because having knowledge of a prior 
infection deterred them from entering marriage or because it was those men 
within each occupation who had either failed or opted not to marry who 
were most at risk to contract an STI, if for instance it was the case that they 
were more likely, on average, to be exposed to the risks that followed from 
engaging in commercial sex than were married men.

While there is no directly relevant evidence with which to evaluate this 
possibility systematically (since the death registers of England and Wales 
cannot be searched systematically, unlike those of Scotland), it is neverthe-
less possible to assess this factor indirectly with evidence from the I-CeM 
database, from which can be derived statistics of the extent to which men 
pursuing these occupations in 1911 remained unmarried at different ages. 
Utilizing the I-CeM database, table 12.6 confirms that men in all these 
professional occupations tended to be significantly less likely to be married 
than the national average at all ages in 1911. The second row of table 12.6 
shows that just over 50 percent of men had married before age thirty in 
the general population, as against less than 25 percent in these professional 
occupations. Just over three-quarters of men aged thirty to thirty-nine in the 
general population at the 1911 census were ever married, whereas this was 
the case for only five out of eight of these professional men. However, part of 
this is clearly related to the distinctive and different age distribution of men 
recorded in professional occupations at the census as can be seen by com-
paring columns (h) and (j). There were barely half the proportion of these 
occupations’ totals engaged in their professional occupations at age twenty 
to twenty-four, compared to the national average (8 percent as against 14.6 
percent) and still about one-fifth less at ages twenty-five to twenty-nine.

Furthermore, the detail on display in table 12.6 offers no evidence of a 
consistent correlation among these four occupational categories in this 
respect, particularly where the two most important age groups, twenty-five to 
twenty-nine and thirty to thirty-nine, are concerned. These two age groups 
are the most important, partly because, unlike ages twenty to twenty-four 
or higher ages above age thirty-nine, they each contain proportionately the 
largest number of individuals (11.8 percent per five-year age group) as can 
be seen from column (h). Second, and even more important, the differential 
behavior of older age-at-marriage groups cannot have exerted influence on 
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the chances of acquiring a syphilitic infection by age thirty-five, which is the 
key “dependent variable” in this discussion of whether marriage propensities 
could have influenced STI differentials. At ages twenty-five to twenty-nine, 
it is in fact the clergy who are the least likely to be married, and the bankers 
who are most likely to be married among these professional occupations; 
yet they are at the opposite extremes in table 12.2, with bankers over five 
times more prone to have had a syphilitic infection by age thirty-five than 
clergy. The marriage patterns at the second most important age range, age 
thirty to thirty-nine, are also far from convincing in differentiating these 
four occupational categories according to their propensity to die from para-
syphilitic causes of death. Bankers exhibit exactly the average proportion of 
unmarried men among this set of four professional categories, very similar 
to that of doctors, even though bankers’ STI rate was the highest and over 
twice as high as doctors. At this age group it is the lawyers who are least 
likely to be married, rather than the bankers, yet table 12.2 shows that it 
was the latter who had a somewhat higher likelihood of contracting syphilis 
by age thirty-five. It is concluded therefore that there is no evidence here of 
a systematic relationship among these professional occupational categories 
between proportions of males remaining unmarried and propensities to die 
from syphilitic causes of death.

Appendix E: Considerations in Setting an Estimate for the Extent of 
Additional Marital Infertility Due to Chlamydia in Populations in 
England and Wales prior to 1914

A major review of 2013 that provides an international survey of eighty clin-
ical epidemiological studies—including many conducted in India and other 
countries where population health and lack of comprehensive health service 
conditions are somewhat more akin to those prevailing in Britain’s past before 
1914 than can be the case for studies conducted among the populations of 
the OECD countries today—concludes, “Chlamydial PID is the single most 
important preventable cause of infertility. Approximately, three per cent of 
women with chlamydial genital tract infection develop infertility.”71

However, the most rigorous attempt to evaluate the relationship between 
chlamydia infection and infertility in the British population today has 
produced a much lower overall headline figure, finding that the chance of 
a single chlamydia infection, either symptomatic or not, resulting in PID 
is as high as 17.1 percent but that only one in thirty-four infections (0.51 
percent) then result in sterility (TFI).72 This is of course a far lower rate of 
progression from PID to sterilization than the three in ten chance from a 
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gonorrheal PID episode found in the Lund cohort study 1964–88, cited in 
the chapter’s main text. But note the following point about the enhanced 
effectiveness of treatment for PID in the United Kingdom today, compared 
with Swedish populations recruited from the mid-1960s onward, which is 
partly contributing to this much lower progression rate. There are addition-
ally a number of other important considerations, which need to be taken 
into account when comparing this 0.51 percent figure with the 3 percent 
figure from the 2013 international survey and when assessing these different 
estimates as a guide to likely sterility outcomes in pre-1914 British popula-
tions—which perhaps suggest that they are not quite as far apart as they may 
initially seem.

First, while the 0.51 percent estimate did, very helpfully, take into account 
the absence of treatment for the 76 percent of cases estimated to be asymp-
tomatic, it should be mechanically inflated when applied to a pre-1914 
populace to allow for the 24 percent of symptomatic cases in the contem-
porary United Kingdom that did receive treatment before the onset of PID. 
Therefore, for comparability to a pre-1914 population, the 0.51 percent 
figure should be adjusted upward by 31.58 percent (24/76) to a value of 
0.671 percent. Second, this figure relates to a population enjoying modern 
Western treatment even before onset of PID. The authors estimate that 42 
percent of all PID is in fact diagnosed and treated in the general population 
today before it can progress to TFI. The Lund study showed that women 
treated for TFI within three days of diagnosis had a 280 percent reduction in 
their risk of infertility, indicating that the complete absence of treatment for 
chlamydia in the pre-1914 population must have very significantly raised—
indeed multiplied by a factor of about 2.8—the 0.671 percent figure, which 
is derived from modern populations generally receiving extensive treatment. 
This produces a figure in the region of 1.88 percent.

Third, a range of untreated coinfections, most notably gonorrhea itself 
but also the many other STI and non-STI conditions suffered by the pre-
1914 populations, are likely to have exerted an additional multiplicative risk 
on the chance of any single chlamydia infection resulting in both PID and 
TFI, though exact research findings on the statistical scale of these effects are 
lacking.

Fourth, in an entirely untreated population of married couples, which 
is the focus of this chapter’s analysis, it is not at all clear that infection 
with chlamydia can be treated as a sequence of discrete events, as has been 
possible in the contemporary methodology used by Malcolm Price and col-
leagues, and which is indeed fundamental to the way in which its findings 
are presented. With no treatment available to either partner, the risks of 
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female infection leading to sterility in such circumstances are more akin to 
a compounded sequence of several infectious events, within the terminology 
of the Price and colleagues’ study, “The Natural History of Chlamydia tra-
chomatis.” In these circumstances a woman exposed to unrestricted sex with 
a C. trachoma–positive partner (who would not have known of his typically 
asymptomatic condition relating to a disease at that time unknown) is most 
likely to have been exposed to an excess risk of the infection progressing to 
salpingitis and TFI for one of two reasons, according to the current models 
of the different processes that lead to variability in individual susceptibility to 
TFI, reviewed by Shruti Menon and colleagues.73 One possibility is that such 
women would have been susceptible to a relatively rapid onset form of PID 
due to accumulating a high vaginal loading with multiple chlamydial inocu-
lations from their individual partner before any immunity had developed in 
their own bodies and would then be at a high risk of developing PID once 
the immune response did react strongly to this high load (the tissue damage 
that causes PID and ultimately TFI is a byproduct of the body’s immune 
response to the presence of chlamydia). Another possibility is that chlamydia 
can also produce PID from a more indolent pattern of repeat reinfection 
over a prolonged period due to a chlamydia-positive male partner in a stable 
relationship, since it has been shown in 2017 that male asymptomatic chla-
mydia infections can persist for over two years if untreated.74 Katy Turner 
and colleagues have shown that, even with the levels of treatment available 
today, partners are chlamydia-positive in 60 percent of cases.75

In the present state of research, these factors are not amenable to calibrat-
ing in mathematical form to offer precise adjustments to the figure of 0.671 
percent or that of 1.88 percent, but it is clear that they each have the effect 
of significantly increasing that figure and so indicate far less discrepancy with 
the figure of 3 percent offered in the 2013 international review than would 
appear to be the case at first sight. Consequently, the empirically based figure 
of 3 percent, equal to almost exactly one-third of the female infertility rate 
attributed to untreated gonorrhea, is adopted here as probably an appropri-
ate approximation, in the current state of knowledge, of the risks of female 
sterility that applied in the epidemiological and health care conditions pre-
vailing among the British married populations at any time before the Great 
War, when general disease and bodily hygiene conditions were so different 
than they are today among early twenty-first-century OECD populations.
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