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Abstract

Stress, adversity, and trauma often play important roles in the etiology and

treatment of substance use disorders, behavioral addictions, and eating disorders.

At the outset, the term “trauma” is defined in terms of events, experiences, and

effects, which often include the development of posttraumatic stress disorder

(PTSD) and its symptoms. Much has been learned about the psychoneurobiology

of stress response, trauma, and PTSD and associated comorbidity over the last

several years. Literature illustrating how trauma and in particular PTSD predis-

pose toward both addictions and eating disorders, particularly bulimic-spectrum

disorders, is appraised. The emerging field of epigenetics and its relationship to

understanding the role of trauma in the development of addictions and eating

disorders is also examined. In addition, treatment implications and strategies for

traumatized patients who are comorbid with PTSD and addictions and/or eating

disorders are reviewed.
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“It’s not stress that kills us, it is our reaction to it.”

-Hans Selye

17.1 Introduction

Data from multiple sources have converged over the past several decades to support

the idea that exposure to severe adversity, especially during childhood, can place an

individual at increased risk of subsequently developing psychiatric and medical

disorders, including substance use disorders (SUD), eating disorders (ED), and all

related comorbidity (Brady, Killeen, Brewerton, & Lucerini, 2000; Brewerton,

2004, 2007; Dansky, Brewerton, O’Neil, & Kilpatrick, 1997; Felitti et al., 1998;

Kessler, 2000; Kessler, Davis, & Kendler, 1997; Kessler, Sonnega, Bromet,

Hughes, & Nelson, 1995; Wonderlich, Brewerton, Jocic, Dansky, & Abbott,

1997). This chapter will focus on the role that stress, adversity, and trauma play

in the development, neurobiology, and treatment of SUD, ED, and related

conditions, such as posttraumatic stress disorder (PTSD). It is important at the

outset of this chapter to define “trauma,” a term that is often imprecise. For our

purposes, we use the working definition of trauma as recently proposed by Sub-

stance Abuse and Mental Health Services Administration (SAMHSA, 2012), which

is fairly comprehensive and encompasses traumas of commission, traumas of

omission, and the three “E’s”: Event, Experience, and Effect. These three “E’s”

are essential in fully understanding the effects of environment on genetic expres-

sion, which is captured in the common saying, “Genetics loads the gun, and

environment pulls the trigger.” As noted by SAMHSA (2012), “Individual trauma

results from an event, series of events, or set of circumstances that is experienced by

an individual as physically or emotionally harmful or threatening and that has

lasting adverse effects on the individual’s functioning and physical, social, emo-

tional, or spiritual well-being. Events and circumstances may include the actual or

extreme threat of physical or psychological harm or the withholding of material or

relational resources essential to healthy development. These events and

circumstances may occur as a single occurrence or repeatedly over time. The

individual’s experience of these events or circumstances helps to determine

whether it is a traumatic event. A particular event may be experienced as traumatic

for one individual and not for another.” “How the individual labels, assigns

meaning to, and is disrupted physically and psychologically by an event will

determine whether or not it is experienced as traumatic. In many situations, a

sense of humiliation, betrayal, or silencing often shapes the experience of the

event. How the event is experienced may be linked to a range of factors including

the individual’s cultural beliefs (e.g., the subjugation of women and the experience

of domestic violence), availability of social supports (e.g., whether isolated or

embedded in a supportive family or community structure), or to the developmental

stage of the individual (i.e., an individual may understand and experience events

differently at age 5, 15, or 50).”
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The long-term negative effects on any given person result from of that person’s

experience of the event or situation. These negative effects may occur right away or

over a period of time. In some circumstances, the individual may not identify or

comprehend the connection between the effects and the events. Negative effects

may include a person’s failure to manage the normal stresses and strains of

everyday life, to value and profit from interpersonal relationships, and to cope

with thoughts, emotions, memories, and behaviors. Together with these more

observable effects, there may also be alterations in a person’s neurobiology,

ongoing health, and sense of well-being. Developments in neuroscience and an

expanded understanding of the interaction of genetic, neurobiologic, and environ-

mental factors have detailed the consequences of such traumatic events. Traumatic

experiences can lead to hypervigilance, or a persistent state of arousal, which then

often exhausts mental, emotional, and physical resources. Trauma survivors have

also underscored the effect of traumatic events on spiritual beliefs and the quest for

meaning. In summary, “trauma is the sum of the event, the experience, and the

effect” (SAMHSA, 2012).

It is also pertinent to this discussion to point out that PTSD is no longer classified

as an anxiety disorder in DSM-5 but is now under a separate and new category

called “Trauma- and Stressor-Related Disorders” (American Psychiatric Associa-

tion, 2013). Clinical features of PTSD have been expanded from three to four types

of symptoms, which now include intrusive symptoms, avoidance symptoms,

alterations in arousal and reactivity symptoms, and negative alterations in

cognitions and mood associated with the traumatic event. Several published reports

over the past few years have recognized the clinical importance of subthreshold or

partial PTSD (pPTSD) (Brewerton, 2007; Mitchell, Mazzeo, Schlesinger,

Brewerton, & Smith, 2012), which could be subsumed under the new diagnosis

“Other Specified Trauma- and Stressor-Related Disorder” (309.89) or “Unspecified

Trauma- and Stressor-Related Disorder” (309.9). Importantly, pPTSD has been

identified as an important entity to be considered in understanding and treating both

SUD and ED that are associated with trauma (Brewerton, 2007; Lipschitz et al.,

2003; Mitchell, Mazzeo et al., 2012).

17.2 Trauma and Substance-Related Disorders

Although it is impossible to establish direct causal relationships, compelling

findings suggest a positive relationship between exposure to early life trauma and

substance-related problems later in life. It has been hypothesized that individuals

may use drugs and alcohol to help mitigate trauma-related symptoms and other

negative consequences of early life trauma. Individuals with a positive history of

early childhood trauma and co-occurring drug or alcohol dependence have a more

severe clinical profile, including poorer treatment outcomes, as compared to

individuals with either early trauma or addiction alone (Greenfield et al., 2002;

Hyman et al., 2008). Recent investigations highlight the importance of assessing

trauma among individuals with SUD and the positive benefits associated with the
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application of integrative psychosocial interventions that target both trauma-related

symptoms and addictive disorder. In this chapter, the prevalence of early childhood

trauma and its robust association with the development of SUD, as well as post-

traumatic stress disorder (PTSD), will be reviewed. Potential biological

mechanisms by which early adverse experiences can result in long-lasting changes

in neurobiology, which might underlie the vulnerability for future development of

PTSD and SUD, will be discussed. Potential pharmacologic and behavioral

interventions that might decrease this vulnerability or be particularly effective in

individuals with early life trauma will also be reviewed.

There is little doubt that severe childhood adversity may place an individual at

lifelong risk for a variety of problems, including mental health, physical health,

employment, and legal difficulties (Putnam, 2006). In an important study conducted

by the Centers for Disease Control and Kaiser Permanente (Felitti et al., 1998; ACE

study), a sample of 17,337 adults recruited from a large HMO were surveyed

concerning a range of adverse events which might occur during childhood (e.g.,

physical or sexual abuse, incarcerated household member, emotional neglect) and

adult risk behaviors, health status, and disease. The investigators found a positive

relationship between the number of adverse childhood events (i.e., ACE score), risk

behaviors during adulthood, and leading causes of morbidity and mortality in the

USA, including heart disease, diabetes, liver disease, emphysema, and obesity. It is

possible that these increased rates of adverse health consequences are not a direct

result of childhood experiences, but rather the result of dysfunctional and unhealthy

behaviors, including substance abuse and disordered eating, in which many victims

of childhood adversity engage.

A number of studies also report that child maltreatment places an individual at

enhanced risk for emotional difficulties and psychiatric disorders. One of the most

consistent results across these studies is the finding that childhood maltreatment is

associated with an increased risk for SUD (Enoch, 2011). In a population-based

sample of 1,411 female adult twins, self-reported childhood sexual abuse was

positively associated with a number of psychiatric disorders and obesity, but the

strongest associations were with SUD (Kendler et al., 2000). In the ACE study, the

risk of alcohol dependence increased 7.2-fold and illicit drug use increased 4.5-fold

for persons with �4 ACEs (Anda et al., 2006). An investigation by Widom, White,

Czaja, and Marmorstein (2007) demonstrated that the increased risk of excessive

alcohol use among victims of childhood abuse or neglect is consistent and stable

into middle adulthood (e.g., 40 years old). Furthermore, alcohol-dependent patients

with a history of sexual abuse were more likely than non-abused patients to have a

relapse to alcohol use (87.5 % vs. 63.3 %) and to relapse more quickly (median time

to first drink¼ 60 vs. 115 days) in the one year following inpatient treatment for

alcohol dependence as compared to those patients without a sexual abuse history

(Greenfield et al., 2002). Of interest, Hyman and colleagues (2008) found that

severity of childhood trauma was predictive of relapse and poor treatment outcome

in cocaine-dependent women.

In addition to SUD, childhood adversity is associated with increased risk for the

development of PTSD (Widom, 1999). Data from a number of studies over the last
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20 years have emphasized the high co-occurrence of PTSD and addictive disorders.

For example, among 3,768 female twins participating in the longitudinal Missouri

Adolescent Female Twin Study (MOAFTS), Sartor and colleagues (2010) found

that women exposed to trauma were nearly twice as likely to develop alcohol

dependence (hazard ratio¼ 1.85) as compared to nontraumatized women, and

women exposed to trauma who also had PTSD were even more likely to develop

alcohol dependence (hazard ratio¼ 3.54, significantly higher than women with

trauma exposure alone, p< 0.01). Studies of samples of individuals seeking treat-

ment for SUD also find a high prevalence of reported childhood adversity and

PTSD. In a study of men and women in treatment for addictions, 62 % reported

having been victims of childhood physical or sexual abuse (Grice, Brady, Dustan,

Malcolm, & Kilpatrick, 1995). A review of a number of studies of individuals

seeking treatment for addictions reveals rates of PTSD as high as 50 % or greater

(Dansky, Brady, & Roberts, 1994). In the majority of cases, the development of

PTSD precedes the development of the SUD.

These high rates of childhood victimization in individuals with PTSD and

alcohol- and other substance-related problems suggest that there is a link between

the childhood adversity and the development of these disorders, although it is

impossible to establish a direct causal relationship. However, even when studies

control for demographic differences, family discord, and parental pathology, the

specific relationship between childhood abuse and the development of SUD holds

true. Several theoretical connections have been postulated (Miller, Downs, & Testa,

1993). Childhood victimization may lead to low self-esteem and the subsequent use

of alcohol to deal with negative cognitions. It is also possible that victims of

childhood abuse feel that their experiences make them “different” from other

children and lead them to withdraw from healthier social circles toward “fringe”

groups where alcohol use is more accepted. In any case, victims of child abuse are

more likely to develop SUD as adults, so early intervention, prevention, and

training in parenting are all important to interrupting this cycle of violence and

alcohol problems.

Gambling disorders, like SUD, are characterized by a lack of impulse control,

and gambling and SUDs commonly co-occur (Taber, McCormick, & Ramirez,

1987) (see Chap. 18). Several studies have found a high prevalence of early life

trauma in individuals with gambling disorders (Kausch, Rugle, & Rowland, 2006;

Petry & Steinberg, 2005; Taber et al., 1987). However, it is not clear whether this is

mediated by the high prevalence of SUD in individuals with gambling disorders or

if there is an independent relationship between early life traumas, PTSD, and

gambling.

17.3 Trauma and Eating Disorders

A history of traumatic events, especially those involving interpersonal violence, is

the rule rather than the exception in individuals with ED, particularly those

characterized by bulimic symptoms, i.e., binge eating and/or purging (Brewerton,
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2004, 2007; Dansky et al., 1997; Jacobi, Hayward, de Zwaan, Kraemer, & Agras,

2004; Jacobi, Morris, & de Zwaan, 2004; Johnson, Cohen, Kasen, & Brook, 2002;

Mitchell, Mazzeo et al., 2012; Wonderlich et al., 2000). Such adverse events have

been found to be significant causative risk factors for the development of bulimic

ED. In addition, one of the most important mediators between having had traumatic

experiences and the development of ED and other related psychiatric problems is

the presence of PTSD or its symptoms (pPTSD) (Brewerton, 2004, 2007; Dubosc

et al., 2012; Mitchell, Mazzeo et al., 2012).

In much the same way as alcohol and drugs are employed to self-medicate

negative affect, binge eating and purging are also behaviors that facilitate

(1) decreasing trauma-related hyperarousal or anxiety and (2) the numbing, avoid-

ance, and even forgetting of traumatic experiences (Brewerton, 2004; Brewerton,

Dansky, Kilpatrick, & O’Neil, 1999). In this way, these behaviors are reinforcing

and hence perpetuated. As a result, traumatic experiences and their disabling effects

are not effectively processed and therefore continue to cause problems. It is well

known that PTSD tends to be a chronic condition, especially when not adequately

addressed and treated (Kessler, 2000; Kessler et al., 1995, 1997).

As noted previously, not everyone who experiences trauma or adversity reacts in

the same way. Available evidence suggests that individuals with ED may be

particularly sensitive, reactive, or vulnerable to stress and its consequences. It is

well established that the majority of individuals with anorexia nervosa (AN) and/or

bulimia nervosa (BN) have a primary anxiety disorder, i.e., one that begins prior to

the ED (Brewerton et al., 1995; Kaye, Bulik, Thornton, Barbarich, & Masters,

2004). Recent research indicates that individuals with ED are more likely to

perceive threat or hostile intent from others, exhibit high levels of anxiety sensitiv-

ity characterized by fear or loss of control, are often overconcerned with

consequences, and have exaggerated inhibition and anticipatory anxiety, high

punishment sensitivity, and impaired flexibility to changing circumstances

(Brewerton, 2014). As a consequence, what may seem to be of little or no conse-

quence to one person can be very traumatic to another, particularly to one with or

predisposed to an ED.

A related matter is coping style or ability, which can play an important role in

whether stressful experiences become traumatic or not. Individuals with an

avoidant coping style will not fare as well as those with an active, problem-solving

style. Avoidant coping and emotional coping styles appear to increase the odds of

developing an ED, whereas an active or task coping style does not. Avoidant coping

is associated with intropunitive (self-punishing) thoughts and beliefs, which can be

self-defeating and contribute to a poor prognosis, while active coping style is

associated with a better prognostic outcome (McFillin et al., 2012; Pamies &

Quiles, 2012; Smith-Jackson, Reel, & Thackeray, 2011). On the other hand, Leiner,

Kearns, Jackson, Astin, and Rothbaum (2012) reported that prolonged exposure

(PE) and EMDR were beneficial for women with PTSD following rape who

frequently engaged in avoidant coping responses.

Taken together, these findings have important implications for assessment and

treatment of an individual with an ED, with or without an SUD. Identifying all
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comorbid or coexisting psychiatric disorders and identifying major stressful or

traumatic events in the individual’s life are essential to fully understanding possible

predisposing, precipitating, and/or perpetuating factors in the course of the

individual’s struggle with an ED. Clinical experience and some research suggest

that trauma and subsequent PTSD or pPTSD predict a worse prognosis. In conclu-

sion, the trauma and resultant PTSD or its symptoms must be satisfactorily

processed and abated in order to facilitate full recovery from the ED and its

associated comorbidity.

17.4 Patients with Comorbid Substance Use Disorders
and Eating Disorders

As noted in several other chapters in this volume, SUD and ED are highly

comorbid. Multiple studies have reported higher rates of ED and eating pathology

in substance users when compared to non-substance users (Bonfa et al., 2008;

Cohen et al., 2010; Greenfield, Back, Lawson, & Brady, 2010; Peveler & Fairburn,

1990). In one study of 31 women receiving treatment in an alcohol treatment

program (inpatient and outpatient), approximately 25 % were diagnosed with an

ED and 33 % reported engaging in binge eating during the previous 4 weeks

(Peveler & Fairburn, 1990). Likewise, in a report of 204 women receiving inpatient

treatment for an SUD, the lifetime prevalence of an ED was 20 % and the presence

of eating pathology predicted a poorer treatment response and a greater probability

of relapse (Bonfa et al., 2008). In a review of available studies on ED-SUD

comorbidity, Holderness, Brooks-Gunn, and Warren (1994) reported that a substan-

tial number of SUD patients reported histories of BN or other purging-related

disorders (1994), with a median prevalence rate of approximately 20 % (Beary,

Lacey, & Merry, 1986). Research on AN or the presence of restricting behaviors in

substances users is more limited, but suggests that the prevalence is much lower,

with most estimates under 10 % (Beary et al., 1986; Hudson, Pope Jr, Jonas, &

Yurgelun-Todd, 1983).

Most of the available research studies on the topic suggest that ED patients with

bulimic symptoms, i.e., binge eating and/or purging (BN, AN-BP, BED), engage in

more substance use and addictive behavior than those who primarily restrict food

intake and do not engage in bulimic symptoms (AN-R) (Baker, Mitchell, Neale, &

Kendler, 2010; Bulik, 1987; Bulik et al., 2004; Bulik, Sullivan, Fear, & Joyce,

1997; Castros-Fornieles et al., 2010; Holderness et al., 1994; Stock, Goldberg,

Corbett, & Katzmann, 2002; Walfish, Stenmark, Sarco, Shealy, & Krone, 1992;

Welch & Fairburn, 1996). Although the National Center on Addiction and Sub-

stance Abuse (2003) has estimated that about 50 % of women with ED abuse

substances, studies of treatment-seeking individuals with BN suggest that approxi-

mately 20–50 % also have an SUD (Baker et al., 2010; Bulik, 1987; Bulik et al.,

1997; Castros-Fornieles et al., 2010; Holderness et al., 1994; Stock et al., 2002;

Walfish et al., 1992; Welch & Fairburn, 1996). Using the National Women’s Study,

Dansky, Brewerton, and Kilpatrick (2000) found that the lifetime prevalence of
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alcohol abuse (AA) in women with BN was 31 %, compared with 18.8 % of those in

the control group. Similarly, the prevalence of alcohol dependence (AD) was

13.2 % in the women with BN and 4.3 % in the control women. These differences

persisted even when controlling for PTSD and major depression, which also had

high rates of AA and AD.

Rorty, Yager, and Rossotto (1994) studied the relationship between childhood

sexual, physical, psychological, and “multiple” abuse (more than one type of abuse)

and comorbid Axis I and personality psychopathology among 80 women with

lifetime BN and 40 control women. Sexual, psychological, and multiple abuse

histories were associated with a higher total number of diagnosed Axis I conditions,

including SUD. Their results demonstrated that childhood abuse, particularly

psychological abuse and abuse in multiple forms, increased the likelihood of

lifetime comorbid Axis I disorders, including SUD, and personality pathology

among patients with BN. The authors noted that women with an ED and a history

of child abuse may thus represent a subgroup of patients requiring especially

intensive intervention.

In another study of women with BN, those with childhood sexual abuse reported

earlier onset of bulimia, greater depressive symptoms, worse global functioning,

and more suicide attempts and were more likely to meet criteria for bipolar II

disorder, SUD, conduct disorder, and avoidant personality disorder (Sullivan,

Bulik, Carter, & Joyce, 1995). In a study of 712 female ED patients, those who

reported having been abused sexually and/or physically had significantly more

depression and ED-related psychopathology (Fullerton, Wonderlich, & Gosnell,

1995). In addition, abused subjects were much more likely to report alcohol

problems, suicide attempts, and shoplifting.

Lilenfeld and colleagues (1997) found that social phobia, conduct disorder, and

clusters B and C personality disorders were significantly more prevalent among

women with BN and substance dependence than among women with BN and no

substance dependence or control women. Social phobia, panic disorder, SUD, and

cluster B personality disorders were significantly more prevalent among the

relatives of women with BN and substance dependence than the relatives of the

other two groups. Bulik and coworkers (2004) studied a large group of women with

ED and healthy controls and reported that alcohol use disorders (AUD) were

significantly more prevalent in women with AN-BP and BN than in women with

AN-R ( p¼ 0.0001). The majority of individuals reported primary onset of the ED,

with only one third reporting the onset of the AUD first. After ED subtype was

controlled for, AUD were associated with the presence of major depressive disor-

der, a range of anxiety disorders, and cluster B personality disorder symptoms.

Notably, individuals with AUD presented with personality profiles marked by

impulsivity and perfectionism.

Women with ED may be at higher risk of developing an SUD over time. Herzog

and colleagues (2006) reported that as many as 30 % of women with BN and 18 %

of women with AN developed an SUD over a 9-year period. This is compatible with

the notion that an ED or the presence of disordered eating behaviors may be a risk

factor for subsequent SUD (Krahn, Kurth, Demitrack, & Drewnowski, 1992;
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Striegel-Moore & Huydic, 1993; Strober, Freeman, Bower, & Rigali, 1996). On the

other hand, it has been claimed that the chronology of symptoms or disorders does

not matter since the rates of women who report developing their ED first are about

equal to the rates of women who report developing their SUD first (Baker, Mazzeo,

& Kendler, 2007; Wiseman et al., 1999).

In the National Comorbidity Survey Replication (Hudson, Hiripi, Pope, &

Kessler, 2007), lifetime rates of any SUD in the various ED subgroups were as

follows: AN, 27.0 %; BN, 36.8 %; BED, 23.3 %; subclinical BED, 35.5 %; and any

binge eating, 28.7 %. Using this same representative sample, Brewerton and

Mitchell (2012) found that the rates of PTSD and pPTSD were highest in

individuals comorbid for both any bulimic ED and any SUD when compared to

either disorder alone or no disorder. This pattern was especially pronounced in men.

Deep, Lilenfeld, Plotnicov, Pollice, and Kaye (1999) found significantly higher

rates of prior sexual abuse in women with BN and comorbid substance dependence

(67 %) compared to women with BN and no substance dependence (37 %), women

with AN (23 %), and control women (7 %). In a recent study of 192 treatment-

seeking women with alcohol dependence and 177 healthy controls, Copeland,

Magnusson, Goransson, and Heilig (2011) found that the association of sexual

abuse with alcohol dependence was limited to the most severe category of sexual

abuse involving anal or vaginal penetration. Of the five psychiatric disorders tested,

anxiety, AN, and BN met criteria as potential mediators of the abuse-alcohol

dependence association. Severe sexual abuse continued to have an independent

effect on alcohol dependence status even after accounting for these potential

mediators. Of alcohol-dependent participants, those with a history of severe abuse

rated higher on alcoholism severity and psychiatric comorbidities.

In a study of 89 women with bulimic-spectrum disorders, Richardson and

coresearchers (2008) demonstrated two classes of patients: one with low comorbid-

ity, characterized by high rates of major depressive disorder, and another with high

comorbidity, characterized by high rates of major depressive disorder, anxiety

disorder, and SUD. The high-comorbidity class displayed significantly higher

dieting preoccupations and conduct problems and showed a greater likelihood of

childhood abuse and of carrying the 5-HTTLPR S allele than did the

low-comorbidity class. These results are consistent with previous findings

identifying a subgroup of individuals with bulimia typified by high psychiatric

comorbidity and suggest that childhood trauma and the 5-HTTLPR polymorphism

may both be relevant to explaining the presence of SUD and anxiety disorders in

bulimic-spectrum disorders. A genetic polymorphism is the occurrence together in

the same population of more than one allele or genetic marker at the same locus.

Corstorphine, Waller, Lawson, and Ganis (2007) addressed relationships

between histories of childhood trauma and multi-impulsivity in 102 individuals

with a strictly defined ED. Multiple impulsive behaviors, including substance

abuse, self-harming behaviors, stealing, and sexual promiscuity, are common in

the ED, especially in those with bulimic symptoms, and multi-impulsive patients

appear to do worse in treatment (Lacey, 1993; Lacey & Evans, 1986). They found

that any reported history of childhood trauma was associated with a higher number
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of impulsive behaviors and with the presence of multi-impulsivity. Childhood

sexual abuse was particularly notable, as it was associated with self-cutting, alcohol

abuse, and substance abuse, including abuse of amphetamines, cocaine, cannabis,

and “other substances,” including ketamine and benzodiazepines.

Baker and colleagues (2007) investigated possible influences on the comorbidity

between BN and drug use disorders (DUD) in 490 monozygotic and 354 dizygotic

female twins and 930 females from opposite sex pairs. Using multiple logistic

regression analyses, they found that depression, neuroticism, and childhood sexual

abuse (CSA) mediated the association between BN and DUD regardless of which

disorder was used as the dependent variable. Results also indicated genetic and

nonshared environmental overlap between BN and DUD. The association between

BN and DUD is due mostly to overlapping genetic influences with a smaller

contribution from nonshared environment. Depression, neuroticism, and CSA are

likely important shared correlates.

Matsunaga and associates (1999) sought to clarify the influence of a history of

sexual or physical abuse on a variety of psychopathologies in subjects with BN who

had been recovered for at least 1 year. Abusive experiences appeared to be

associated with some psychopathology of BN, particularly related to PTSD, sub-

stance abuse, and more severe core ED pathology.

17.5 Neurobiologic Aspects of Trauma, Substance Use
Disorders, Addictions, and Eating Disorders

The recognition of the pervasive and detrimental impact of adverse childhood

experiences on quality of life and health outcomes has led to the exploration of

potential biological mechanisms by which early experiences can produce long-

lasting changes. Evidence from both animal and human research suggests that early

stressors can lead to changes in the neurobiologic systems known to be involved in

the pathophysiology of depression, anxiety, impulsivity, ED, and addictions

(Brewerton, 1995; De Bellis et al., 1999; Heim & Nemeroff, 2001; Steiger, Gauvin,

et al., 2001; Steiger, Koerner, et al., 2001; Steiger, Young, et al., 2001) (see

Chap. 6). The hypothalamic-pituitary-adrenal (HPA) axis plays a critical role in

the stress response and is involved in the pathophysiology of ED and addictive

disorders. Early stressors cause long-term increases in the cortisol response to stress

(Plotsky & Meaney, 1993) and decreased genetic expression of cortisol receptors

and increased expression of corticotrophin-releasing factor in the hypothalamus,

both of which may contribute to dysregulation of the HPA axis (Ladd, Owens, &

Nemeroff, 1996; Liu et al., 1997). The noradrenergic system also plays a key role in

stress (Bremner, 2003) and early stressors can lead to long-term decreases in alpha-

2 noradrenergic receptors in the locus coeruleus, which may lead to loss of feedback

inhibition of noradrenergic activity with associated increases in the noradrenergic

stress responses (Caldji et al., 1998; Sanchez, Ladd, & Plotsky, 2001). This

increased noradrenergic activity in response to stress may be one of the
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neurobiologic underpinnings of the vulnerability to the development of PTSD,

SUDs, and other long-term consequences of early life adversity.

In addition to the long-lasting impact of early trauma on the stress response, a

number of studies indicate that early trauma has specific effects on the neurotrans-

mitter systems involved in the positive reinforcing effects of alcohol and drugs,

food, exercise, and sex, particularly the mesocorticolimbic dopamine system

(Meaney, Brake, & Gratton, 2002; Olsen, 2011). Higley, Hasert, Suomi, and

Linnoila (1991) found that adult rhesus monkeys raised in peer groups without

maternal care showed increased HPA response to stress and increased alcohol

consumption during periods of stress (Higley et al., 1991). In a series of studies,

Meaney and colleagues (2002) demonstrated that repeated periods of maternal

separation in the early life of rats decreased dopamine transporter expression and

increased dopamine and behavioral responses to stress and to the administration of

cocaine and amphetamines. Using similar paradigms, other investigators have

reported alterations in feeding behavior and food preferences in maternally

deprived animals (Mela et al., 2012; Penke, Fernette, Nyakas, Max, & Burlet,

2012). These findings suggest that early life experiences can impact the develop-

ment of the mesocorticolimbic dopamine system and lead to a vulnerability to

addiction and related disorders, including ED and obesity, in later life. Thus, in

addition to effects on stress reactivity, early life events might predispose individuals

to the development of SUD and/or ED by directly influencing the reinforcing

effects of substances of abuse, including certain foods (see Chap. 2). Other neuro-

transmitter systems involved in the pathophysiology of SUD and ED, such as

BDNF, serotonin, and GABA systems, are also impacted by early life trauma in

ways that may influence vulnerability to the development of SUD and ED, and the

mechanistic connections in these systems are under active investigation (Enoch,

2011). A recent study focused on genetic polymorphisms encoding for GABA-A in

alcohol-, cocaine-, and heroin-dependent individuals and controls with and without

a history of childhood abuse suggests that variants of the GABA-A receptor play a

role in risk and resilience for the development of addictions in individuals with

childhood abuse (Enoch et al., 2010).

Serotonergic brain systems are also specifically involved in modulating adaptive

responses to aversive events (Corchs, Nutt, Hood, & Bernik, 2009; Graeff,

Guimaraes, De Andrade, & Deakin, 1996; Krystal & Neumeister, 2009). It is

plausible, based on available evidence that early traumatic events interact in

complex neurodevelopmental ways to produce long-term changes in affected

brain systems, including the HPA axis, neuropeptides, and the monoamine

neurotransmitters, including serotonin. There is evidence for an association

between a history of sexual abuse, impulsivity, self-destructiveness, and reduced

serotonin function in at least a subset of ED patients (Steiger, Gauvin et al., 2001;

Steiger, Koerner et al., 2001; Steiger, Young et al., 2001).

Not all children exposed to early life trauma develop SUD, ED, or other

significant pathologies, clearly suggesting that resilience and other mediating

factors play a role (Brewerton, 2004, 2007; Enoch, 2011). The genetic risk for

SUD and ED involves multiple genes (see Chap. 5). There is emerging evidence to
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suggest that variation in some of the genes involved in coding for systems involved

in the stress response may determine the risk for psychopathology or resilience in

individuals exposed to early life trauma. In particular, there are important variations

in the genes encoding corticotrophin-releasing hormone (CRH) that influence the

development of substance dependence following an early life trauma in a gene by

environment interaction. One study of children at risk found an interaction between

CRHR1 SNP variation and sexual trauma in adolescents that predicted an earlier

age of onset of drinking and heavy alcohol consumption in the subgroup exposed to

trauma (Blomeyer et al., 2008). In the group without trauma exposure, drinking

behavior was similar in the group with either polymorphism. This finding is

supported by animal studies demonstrating that the CRHR1 genotype and expres-

sion interact with environmental stress to reinstate alcohol-seeking in rodents

(Hansson et al., 2006), and a functional CRH promoter variant in monkeys confers

increased stress reactivity and is associated with increased alcohol consumption in

animals reared under stressful conditions (Barr et al., 2009).

Steiger and coinvestigators (2011) documented other gene-environment

interactions between the glucocorticoid receptor polymorphism, Bcl1, and child-

hood maltreatment in women with BN. Compared to normal control women

without BN, women with BN were significantly more likely (1) to endorse histories

of childhood maltreatment, (2) to have the low-function Bcl1 C allele (CG or CC

genotypes), and (3) to have both factors. They interpreted their results as suggesting

that traumatic stress, when impacting persons predisposed to lower glucocorticoid

receptor modulation, can be etiological for BN. In addition, this same group of

investigators (Steiger et al., 2012) has demonstrated that the Bcl1 x child abuse

interaction is decreased when levels of depression are accounted for, but is not

affected by controlling for affective instability, sensation seeking, or motoric

impulsivity. In summary, their findings suggest that stress-induced alterations in

glucocorticoid sensitivity contribute to both BN and depressive disturbances but not

the behavioral or affective dysregulation seen in many individuals with BN.

These findings suggest that the interaction of genetic susceptibility and environ-

mental exposure can lead to a pathologically activated CRH system which increases

the risk for the development of substance dependence and/or ED in some

individuals. Individuals with bulimic-spectrum disorders have been shown to

exhibit heterogeneous profiles of comorbid psychiatric disorders that are not only

in part due to varying degrees of environmental vulnerability but also genetic

vulnerability (see Chap. 5). Some interesting research has emerged over the last

several years that has explored the possible interaction of two major forces that

could affect the manifestation and severity of binge eating: (1) polymorphisms of

specific neurotransmitter system genes, such as the serotonin transporter promoter

polymorphism (5-HTTLPR), and (2) selected forms of childhood abuse.

Steiger and coworkers (2008) reported that bulimic 5HTTLPR S-allele carriers

with histories of prior childhood sexual or physical maltreatment show elevations

on personality measures of dissocial behavior, a trait which is overrepresented in

those with bulimic-spectrum disorders. These results replicated previous

observations concerning phenomenological correlates of traumatic stress in
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5HTTLPR S-allele carriers. Richardson and colleagues (2008) found that women

with DSM-IV bulimic-spectrum disorders who had high degrees of comorbidity,

including SUD, major depression, anxiety disorder, conduct problems, and dieting

preoccupations, displayed a greater probability of carrying the 5-HTTLPR S allele

and of childhood abuse than did the group of bulimic women with low degrees of

comorbidity. These findings suggest that the 5-HTTLPR polymorphism and prior

trauma may both be pertinent to explaining the occurrence of greater psychiatric

comorbidity in bulimic disorders.

Groleau and colleagues (2012) investigated the interactional effects involving

numerous dopamine system gene polymorphisms, including that of the dopamine

transporter (DAT1), the dopamine-2 receptor (DRD2), and catechol-o-

methyltransferase (COMT) in women with bulimic-spectrum disorders. Sensation

seeking was elevated in carriers of the low-function allele of the DRD2 Taq1A

polymorphism who also reported CSA, relative to that in individuals showing other

combinations of alleles and abuse exposures. This is relevant in that both SUD and

bulimic ED patients can have high levels of sensation-seeking or novelty-seeking

trait. In addition, the investigators reported that carriers of a low-function allele of

COMT scored higher on compulsivity, lower on impulsivity, and marginally lower

on frequency of binge eating than did individuals in whom the allele was absent.

These findings indicate that genes acting within the dopamine system may contrib-

ute, either directly or indirectly (i.e., in interaction with traumatic childhood

experiences), to variations in the presentation of comorbid traits and, possibly,

bulimic symptoms.

17.6 Trauma and Epigenetics

Epigenetics is the study of inherited changes in gene expression or cellular pheno-

type caused by mechanisms other than changes in the underlying DNA sequence. It

refers to functionally significant modifications to the genome without any changes

in the actual ordering of nucleotides. Epigenetic changes typically involve DNA

methylation and histone modification, both of which control gene expression

without altering the underlying DNA sequencing or structure. Epigenetics heralds

a major paradigm shift in understanding the complex relationships between genes

and environment, and this certainly includes SUD and ED (Nielsen, Utrankar,

Reyes, Simons, & Kosten, 2012; Pjetri, Schmidt, Kas, & Campbell, 2012; Robison

& Nestler, 2011; Wong, Mill, & Fernandes, 2011). Epigenetic mechanisms can

enable the effects of parents’ experiences (including trauma) and behaviors (includ-

ing dietary practices, substance use, and addictive behavior) to be potentially

passed down to subsequent generations. Such environmentally induced changes

may remain through cell divisions for the rest of the cell’s life and may persist for

multiple generations. Thus, nongenetic factors may cause the organism’s genes to

behave (or “express themselves”) differently. Therefore, the effects of traumatic

experiences can be passed down to offspring and subsequent generations. This
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gives new meaning to the Biblical phrase, “The sins of the father will be visited

upon the sons.”

Perroud and colleagues (2011) reported increased methylation of the glucocorti-

coid receptor gene (NR3C1) in adults with a history of childhood maltreatment.

Steiger, Labonte, Groleau, Turecki, and Israel (2013) compared the levels of

methylation of the glucocorticoid receptor (GR) gene (NR3C1) promoter between

women with BN and women with no ED and also explored, in women with BN, the

extent to which methylation of the GR gene promoter corresponded to childhood

abuse, suicidality, or borderline personality disorder (BPD). Compared to non-ED

women, women with BN and comorbid BPD (or BN with a history of suicidality)

showed significantly more methylation of specific exon 1C sites. There was also

greater methylation in some 1C sites among women with BN when compared to

women with no ED, but no parallel effects owing to childhood abuse were

observed. These findings link BN (when accompanied by BPD or suicidality)

with hypermethylation of certain GR exon 1C promoter sites.

Mehta and associates (2013) studied the impact of different early environments

on disease-related genome-wide gene expression and DNA methylation in periph-

eral blood cells in patients with PTSD with and without early childhood abuse.

Compared with the same trauma-exposed controls (n¼ 108), gene-expression

profiles of PTSD patients with similar clinical symptoms and matched adult trauma

exposure but different childhood adverse events (n¼ 32 and 29) were almost

completely nonoverlapping (98 %). Gene-expression changes were accompanied

and likely mediated by changes in DNA methylation in the same loci to a much

larger proportion in the childhood abuse (69 %) vs. the non-child abuse-only group

(34 %). This study is unique in providing genome-wide evidence of distinct

biological modifications in PTSD in the presence or absence of exposure to

childhood abuse. The findings that nonoverlapping biological pathways seem to

be affected in the two PTSD groups and that changes in DNA methylation appear

to have a much greater impact in the childhood-abuse group might reflect

differences in the pathophysiology of PTSD, independent of exposure to childhood

maltreatment. These results contribute to a better understanding of the extent of

influence of differences in trauma exposure on pathophysiological processes in

stress-related psychiatric disorders.

17.7 Treatment Aspects

Both behavioral and pharmacologic interventions are important to consider in the

treatment of co-occurring SUD, ED, and trauma/PTSD (Davis, Barad, Otto, &

Southwick, 2006; Weiss & Kueppenbender, 2006). To date, most empirical studies

of behavioral or pharmacologic treatments have investigated the treatment of either

ED, SUD, or PTSD alone. As such, in spite of the frequency of comorbidity and the

negative consequences in terms of course of illness, the treatment of co-occurring

PTSD with ED and/or SUD is understudied.
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17.7.1 Psychosocial Interventions

Cognitive behavioral therapies (CBT) are the most widely studied and empirically

valid psychosocial treatments for PTSD, SUD, and ED. Various adaptations of CBT

are used to treat PTSD and fall into three main categories: (1) exposure-based

therapy, (2) cognitive-focused therapy, and (3) anxiety/stress management therapy.

Exposure-based therapies are considered the “gold standard” treatment for PTSD

(Institute of Medicine, Committee on Treatment of Posttraumatic Stress, 2008) and

involve having patients confront (1) safe but anxiety-provoking situations (i.e.,

physical location where childhood abuse occurred), known as in vivo exposure, and

(2) the memory of the traumatic experience, known as imaginal exposure (Foa,

Chrestman, & Riggs, 2006). With prolonged, repeated in vivo and imaginal expo-

sure, the trauma-related anxiety is extinguished. Cognition-focused therapy

includes cognitive therapy (CT), which addresses the meaning that people assign

to early life trauma, and cognitive processing therapy (CPT), which combines a

narrative element of exposure therapy with efforts to identify and modify unhelpful

cognitions related to themes of safety, trust, power, esteem, and intimacy (Resick &

Schnicke, 1992). Eye Movement Desensitization Reprocessing (EMDR) is another

evidence-based approach shown to be effective for PTSD in randomized controlled

trials, which includes strong elements of cognitive processing (Powers, Halpern,

Ferenschak, Gillihan, & Foa, 2010). EMDR has been shown to be as effective as

CBT with prolonged exposure (Rothbaum, Astin, & Marsteller, 2005) as well as

fluoxetine (van der Kolk et al., 2007).

Finally, stress inoculation training (SIT) (Meichenbaum & Novaco, 1985), one

of the most widely used and empirically investigated forms of anxiety management

therapies, aims to provide a sense of mastery over PTSD symptoms by teaching

individuals a variety of coping skills. SIT has also been incorporated into CBT for

SUD and includes relaxation training, breathing retraining, thought-stopping, self-

instruction training, assertiveness training, cognitive restructuring, anger manage-

ment, and problem-solving.

Recently, integrative psychosocial interventions have been developed to address

both trauma/PTSD and SUD simultaneously (Back, 2010; Foa et al., 2013; Mills

et al., 2012). It was previously believed that trauma work was inappropriate until

after a patient had been abstinent from alcohol or drugs for a sustained period of

time (e.g., 3 months). This model, known as the “sequential” model, posits that

continued substance use impedes therapeutic efforts to address and process the

trauma and that if trauma work is begun before an individual has achieved sustained

abstinence, there will be an increased risk of relapse. However, studies conducted

by several investigators in the USA and Australia show that substance-dependent

patients who engage in integrative CBT interventions typically experience signifi-

cant improvements in both conditions, and rates of relapse are not increased by the

introduction of trauma work (Brady, Dansky, Back, Foa, & Carroll, 2001; Hien,

Cohen, Miele, Litt, & Capstick, 2004; McGovern et al., 2009; Najavits, 2002;

Triffleman, Carroll, & Kellogg, 1999). Proponents of integrative treatments posit

that unprocessed trauma-related memories and PTSD symptoms may, at least in
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part, drive substance use. Thus, attending to and treating the trauma-related

symptoms early in the process of therapy may improve the chances of long-term

recovery (Back, Brady, Sonne, & Verduin, 2006; Hien et al., 2010). While more

randomized, controlled trials of integrative treatments are needed, the studies to

date clearly demonstrate that for the majority of substance-dependent patients with

trauma/PTSD, the inclusion of trauma work can confer substantial therapeutic

benefits (Foa et al., 2013; Mills et al., 2012).

The extent to which this type of integrated approach is appropriate for ED

patients with trauma/PTSD and comorbid ED-SUD patients with trauma/PTSD

remains unexplored. However, Brewerton (2004) noted the importance of

integrated treatment in which the functional connection between trauma history/

PTSD and subsequent ED is identified and processed cognitively (e.g., bingeing

and purging serve to avoid and numb).

Persons has described an evidence-based case formulation strategy (Persons,

2005; Persons & Tompkins, 2007), which enables the organization of complex

clinical material into a theoretically comprehensible scheme that then directs

logical prioritization of evidence-based treatment methods, including those used

in the treatment of PTSD (Zayfert & Becker, 2007). At the outset, the clinician

identifies predisposing, precipitating, and maintaining factors, which is followed by

the generation of hypotheses about how comorbid problems are interrelated. These

individualized hypotheses are tested using ongoing feedback from the patient,

which is used to guide treatment and which utilizes established empirical findings

as much as possible. (See Chap. 25 for further information about this approach to

treatment.)

In a study byMitchell, Wells, Mendes, and Resick (2012), 65 women with PTSD

following a rape participated in a randomized study of cognitive processing therapy

(CPT) with and without a written trauma narrative. Although the patients were not

identified as having ED, they completed the Eating Disorder Inventory-2 (EDI-2)

before and after treatment. Decreases in PTSD symptom scores were significantly

associated with reductions in the following EDI-2 subscales: impulse regulation,

interoceptive awareness, interpersonal distrust, ineffectiveness, and maturity fears.

Notably, there was no worsening of ED symptoms. Therefore, given that there are

no clear treatment guidelines for comorbid ED and PTSD, an initial focus on PTSD

symptoms using CPT may positively impact symptoms in traumatized ED patients.

The authors observed that further therapy may be required for certain ED

symptoms.

17.7.2 Pharmacologic Interventions

There are several general issues to consider when treating co-occurring substance

dependence, ED, and trauma/PTSD. It is important to bear in mind that relapse for

all of these disorders is common, and consideration of potential toxic interactions

that may occur between the prescribed medication, substances of abuse, and ED

behaviors is critical. The pharmacologic agent with the least abuse liability

394 T.D. Brewerton and K. Brady



potential should be chosen for this population. Although benzodiazepines are

effective in providing immediate relief of anxiety symptoms, they are generally

not considered a “first line” of treatment for patients with substance dependence or

ED given their abuse potential. During the initial phase of treatment when latency

of onset of antidepressants is an issue, benzodiazepines may be considered as

adjunctive medication. The amount of benzodiazepines prescribed to the patient

should be limited and the patient should be closely monitored for relapse or

nonmedical use of benzodiazepines or other medications.

The use of pharmacologic agents specifically targeting substance dependence

and PTSD or ED and PTSD is under-explored. There are FDA-approved

medications for the treatment of alcohol, nicotine, and opiate dependence, as well

as BN (but not AN or BED). Most studies to date have focused on alcohol

dependence and suggest that patients with co-occurring alcohol dependence and

trauma/PTSD respond well to standard PTSD pharmacotherapies. Sertraline, a

serotonin-specific reuptake inhibitor (SSRI) which is approved for the treatment

of PTSD, was examined in a 12-week, placebo-controlled trial in 94 individuals

with alcohol dependence and PTSD (Brady et al., 2005). The primary outcome

analysis indicated no significant impact of sertraline on alcohol-related outcomes

and trend level findings for a positive effect on PTSD outcomes. Statistical trends

for greater improvement in intrusion and hyperarousal PTSD symptoms were

observed in the sertraline-treated group. Follow-up cluster analyses suggested

that individuals with primary PTSD, as compared to primary alcohol dependence,

derived more benefit from sertraline treatment as evidenced by significantly less

severe alcohol use. There was some suggestion that individuals with early-

onset alcohol dependence actually had worse alcohol-related outcomes with sertra-

line treatment as compared to placebo (Brady et al., 2005).

In another study of 254 veterans with alcohol dependence and a variety of

co-occurring mood and anxiety disorders (Petrakis et al., 2005), naltrexone, disulfi-

ram, or the combination was added to treatment-as-usual. A high percentage

(42.9 %) of these subjects had PTSD, although data analysis for specific disorders

was not conducted. There was a significant improvement in alcohol-related

outcomes for individuals treated either with medication alone or with combination

therapy as compared to placebo, but no added improvement with combination

therapy as compared to mo. In a recent trial exploring naltrexone (100 mg) plus

prolonged exposure-based CBT in individuals with PTSD and alcohol dependence

(Foa et al., 2013), participants in all four groups demonstrated reductions in

drinking days, but these reductions were significantly greater in those who received

naltrexone with or without prolonged exposure. These studies strongly suggest that

medications targeting alcohol consumption should be prescribed for alcohol-

dependent individuals with co-occurring PTSD. Trials of treatments targeting

opiate and nicotine dependence in individuals with co-occurring PTSD are needed.

There is good rationale for the exploration of a number of other compounds in

the treatment of co-occurring PTSD with substance dependence and/or

ED. Prazosin is a specific α1 adrenergic receptor antagonist that has shown promise

in several well-controlled trials for the treatment of PTSD, particularly in
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decreasing PTSD-related sleep disturbance and nightmares (Raskind et al., 2007).

In a preliminary study, prazosin decreased alcohol consumption in an alcohol-

dependent population (Simpson et al., 2009). This inexpensive and relatively safe

drug warrants investigation in the treatment of co-occurring PTSD and substance

dependence. In addition, several anticonvulsant agents, such as topiramate, have

shown promise in the treatment of alcohol and cocaine dependence (Johnson et al.,

2003). Notably, topiramate has been reported to be effective in the treatment of BN,

BED, and obesity (Kramer et al., 2011; McElroy et al., 2007; McElroy,

Guerdjikova, Mori, & O’Melia, 2012). It is hypothesized that actions on the

glutamatergic systems might be responsible for their therapeutic actions. PTSD

has also been associated with glutamatergic dysregulation and topiramate has

shown promise in one RCT (Yeh et al., 2011). More research is clearly needed to

help advance the behavioral and pharmacologic treatment of co-occurring trauma/

PTSD and SUD/ED.

17.8 Summary

Epidemiologic studies as well as studies in treatment-seeking populations converge

to support the finding that early life trauma is common in individuals with substance

dependence as well as those with bulimic ED. This is particularly true for those with

comorbid SUD and ED. There are a number of potential mechanistic explanations

for the connection between early life trauma and the development of ED and SUD.

These include psychological and developmental issues that are impacted by trauma

as well as neurobiologic effects of early trauma that can lead to increased vulnera-

bility to the development of alcohol, other SUD, and/or ED. These explanatory

hypotheses are not mutually exclusive. There is a growing literature on efficacious

psychotherapeutic and pharmacotherapeutic treatments for individuals with

co-occurring PTSD and substance dependence, but much work remains to be

done for traumatized individuals with an ED. Integrative psychosocial interventions

combining efficacious interventions from the addiction and PTSD fields have

shown promise. Evidence suggests that using agents targeting alcohol consumption

(disulfiram, naltrexone) can be useful in individuals with co-occurring PTSD and

alcohol dependence. Further investigation in this area as well as investigation of

drugs that are used in the treatment of other addictions is clearly needed.
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