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Ever since the days of the Belgica expedition of 1899 when
the American physician, Frederick Cook, wrote of the "mel-
ancholy darkness" and "lethargy" of the winter-over crew
(Sullivan 1957), men and women who spend an entire year in
Antarctica have experienced a number of mild to moderate
psychophysiological disturbances after several months of win-
ter confinement. These disturbances are manifested in symp-
toms such as insomnia, irritability and aggression, anxiety,
depression, reduced motivation, gastrointestinal disorders,
musculoskeletal aches and pains, and impaired cognition, in-
cluding difficulty in concentration and memory, absentmind-
edness, and the occurrence of mild fugue states known as
"long-eye" (Natani and Shurley 1974). These symptoms ap-
pear to increase over time, peaking at mid-winter (Gunderson
and Palinkas 1988). Strange and Klein (1974) have grouped
these symptoms into a general phenomenon known as the
"winter-over syndrome."

Previous research has pointed to social, psychological, and
occupational characteristics of antarctic station personnel as
contributing to variations in these symptoms. Little is known,
however, of the influence of specific social and personality
characteristics and the severity of the station environment,
either independently or in combination, on these symptoms.
This paper examines the social, psychological, and environ-
mental correlates of the psychophysiological symptoms asso-
ciated with wintering-over in Antarctica and the extent to which
these correlates can be used to predict the severity of symp-
tomatology during the winter-over period.

Subjects were 513 U.S. Navy enlisted men and civilian sci-
entists and technicians assigned to six small U.S. antarctic
research stations between 1964 and 1974. Measures of depres-
sion, insomnia, hostility, and anxiety were elicited at the be-
ginning and end of the winter-over period. Data on social and
psychological characteristics of subjects were obtained at the

time of screening for physical and psychological suitability for
winter-over duty. Three specific environment scales were de-
veloped on the basis of ranges in station altitude, latitude, and
mean annual temperature. These characteristics were also in-
tegrated to create an environmental severity score for each
station, ranging from 1 (benign) to 5 (extreme).

A comparison of the four symptoms by time and military/
civilian status is provided in table 1. The severity of all four
symptoms increased significantly over the course of the winter-
over period. When the subjects were divided into military and
civilian groups, military personnel reported significant in-
creases in all four symptoms but civilian crewmembers re-
ported significant increases only for hostility and anxiety.

Zero-order correlations with the four symptoms as reported
at the beginning and end of the winter-over period, charac-
teristics of station environment, and social and personality
characteristics of station personnel are contained in table 2.
Station latitude, altitude, and mean annual temperature were
associated with depression and insomnia at the beginning of
winter. Station size was inversely associated with depression
and hostility. Of the personality characteristics, a high need
for autonomy was significantly associated with hostility and a
need for nurturance was directly associated with depression.
Age was inversely associated with depression, hostility, and
anxiety. Education, on the other hand, was directly associated
with hostility. Military personnel were more likely to be de-
pressed and have sleep problems while civilians were more
likely to report hostile feelings.

Environmental measures of severity and size were also in-
versely associated with reports of depression at the end of the
winter, along with hostility and anxiety. Size and environ-
mental severity, however, were unrelated to sleep problems
by the end of the winter. A need for control by others was
inversely correlated with depression and insomnia while a
need for autonomy was directly related to hostility. Age was
inversely associated, and education was directly associated,
with hostility. Education was inversely associated with depres-
sion and insomnia, however. Military personnel were more
likely to experience symptoms of depression, insomnia, and
anxiety at the end of winter than civilian personnel.

Given the large number of predictors, a series of stepwise
multiple regression analyses was constructed to identify, in a
preliminary way, the most important (p < 0.05) predictors of
the four psychophysiological symptoms as reported at the end
of the winter. Included in each of the analyses as an indepen-
dent variable was the respective psychophysiological symptom
as reported at the beginning of the winter. Zero-order corre-
lations for the symptoms as reported at the beginning and end
of winter were as follows: depression (r = 0.49, p < 0.001),
insomnia (r = 0.43, p < 0.001), hostility (r 0.36, p < 0.001),
and anxiety (r = 0.40, p < 0.001). Interaction effects between
the personality measures and military/civilian status were also
included in the analyses.
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Table 1. Psychophysiological symptoms by time and occupational status

Early winter	 Late winter

	

N	 Mean (S.D.)	 Mean (S.D.)
	

F ratio

Total sample
Depression	 421	 3.63(l.31)	 3.84(l.38)	 10.51
Insomnia	 417	 5.50(l.85)	 5.95 (2.01)	 20.07***
Hostility	 421	 3.55(l.14)	 4.24(l.29)	 105.11
Anxiety	 417	 4.45(l.48)	 5.10 (1.74)	 5555***

Military personnel
Depression	 294	 3.78(l.33)	 4.01 (1.42)	 8.31**
Insomnia	 292	 5.65(l.94)	 6.23 (2.02)	 21.35***
Hostility	 295	 3.49(l.13)	 4.16(l.32)	 64.31
Anxiety	 290	 4.52(l.53)	 5.21 (1.80)	 3757***

Civilian personnel
Depression	 127	 3.26(l.19)	 3.43(l.19)	 2.24
Insomnia	 125	 5.13 (1.57)	 5.29 (1,81)	 0.93
Hostility	 126	 3.69(l.16)	 4.43(l.20)	 43.70***
Anxiety	 127	 4.28(l.35)	 4.85(l.59)	 19.25***

<0.05.
<0.01.

***p<0.001.

Table 3 summarizes the strength of the 	association between	significant independent predictor of all four symptoms. En-
the environmental, social, and psychological characteristics	vironmental severity contributed significantly to the prediction
which contributed significantly to the prediction of the four	of hostility and anxiety; however, the more severe the envi-
symptoms. Between 21 and 30 percent of 	the variance in symp-	ronment, the less severe the symptoms. Military status pre-
torn scores were accounted for by the	full models. The re-	dicted for insomnia. A low need to be controlled by others
spective symptom score at the beginning	of the winter was a	predicted for depression. A high need for autonomy predicted

Table 2. Zero-order correlation coefficients between symptoms and end of winter and station environment, personality, and
sociodemographic characteristics.

Beginning of winter (March)	 End of winter (September)

	

Depression	Insomnia	Hostility	Anxiety	Depression	Insomnia	Hostility	Anxiety

Station environment
Station latitude
Station altitude
Station temperature
Station size

Psychological needs
Inclusion-expressed
Inclusion-wanted
Control-expressed
Control-wanted

Affection-expressed
Affection-wanted
Achievement
Autonomy
Nurturance
Order

Social characteristics
Age
Education
Military status

*p < 0.05 (two tailed).
<0.01.

***p<0.001.
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Table 3. Regression of symptoms at end of winter on station environment, personality, sociodemographic characteristics, and
health-related behaviors.

Symptoms

Depression
(beta)

Condition at beginning of winter
Environment severity
Control wanted
Affection—expressed
Affection—wanted
Autonomy
Military status
Full model—R	 .53
R 2	.28
F5.17***
d.f.	 26,347

<0.05.
<0.01.

001

	

Insomnia	 Hostility	 Anxiety

	

(beta)	 (beta)	 (beta)

	

42***	 34***

	

- .15**	 -

-

	

.50	 .46	 .54

	

.25	 .21	 .30

	

437***	 3.60***	 549***

	

26,344	 26,347	 26,345

for hostility. A high score on the need to express affection and
a low need for affection from others contributed significantly
to the prediction of anxiety.

All four symptoms increased significantly during the course
of the austral winter. This increase was also found in previous
studies of this population (Gunderson 1974; Gunderson and
Palinkas 1988); however, the results of this study expand upon
the earlier research in three important respects. First, many of
the physical and psychological symptoms experienced by win-
ter-over personnel are influenced by environmental condi-
tions, particularly at the end of the winter. This influence,
however, is in general, a positive one, reflecting some form of
adaptation to the prolonged isolation and extreme environ-
ment. Second, significant independent contributions to the
prediction of this increase were made by the symptoms as
reported at the beginning of winter, which suggests that a
substantial amount of adaptation to the antarctic environment
occurred prior to the austral winter. Third, this adaptation
appears to be related to social characteristics of station per-
sonnel and the possession of certain social personality needs
or traits which are satisfied by existing social and environ-
mental conditions and the relative absence of needs or traits
which the environment cannot satisfy (Palinkas 1989).

Psychophysiological symptoms experienced during the win-
ter-over period in Antarctica may be reduced by assigning
individuals to different stations on the basis of specific social
and personality characteristics. Additional research is recom-
mended to determine how differences in the cultural back-
ground of station personnel and in the cultural s ystems of the

stations themselves influence the associations between social
and personality characteristics and psychophysiological symp-
toms.
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