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Relationship Between Sleep Habits, Adrenocortical Activity

and Personality

M. W. Johns, MB, BS, BSc, T. J. A. Gay, MB, BS, BMedSc,
J. P. Masterton, MB, ChB, DipObst, FRCS, FRACS and

D. W. Bruce, MA, MAPsS

Psychologic stress is known to be associated with both sleep disturbances and
increased adrenocortical activity. In this experiment, 2 groups of male medical
students were selected as poor or good sleepers on the basis of their responses
to a sleep questionnaire. The poor sleepers had significantly greater levels of
adrenocortical activity than did the good sleepers throughout the day and night.
This difference was related to psychologic characteristics. The general level of
activation of the central nervous system, largely reflecting one’s personality and
life situation, may determine one’s usual sleep habits as well as the level of

adrenocortical activity.

Psychologic stress is known to be a po-
tent cause of adrenocortical activation. In-
creased adrenocortical activity under these
circumstances is related not simply to a
particular type of emotional affect, but
rather to the overall level of distress and
the effectiveness of psychologic defenses in-
voked to deal with stressful situations (1,2).
In a study involving chronic psychologic
stress in the parents of children with leuke-
mia, urinary 17-hydroxycorticosteroid (17-
OHCS) excretion was closely related to the
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effectiveness of their defenses from day to
day. This was true even in those subjects
who used increased overt emotionality as a
relatively efficient, if maladaptive, means of
denying awareness of the seriousness of the
problem (3, 4). Individual subjects tend to
maintain their daily corticosteroid excre-
tion rate within fairly narrow limits. These
can be predicted by evaluating their per-
sonality characteristics which relate to
mechanisms used in tension-relieving activ-
ities (5-8).

In a study of women with breast lumps,
who were awaiting excisional biopsy in
hospital, Katz et al (9) used three criteria
derived from interviews to predict the pa-
tients' urinary excretion of cortisol metabo-
lites with statistically significant results.
The degree of affective distress, the first of
these criteria, was inferred from the
presence of unpleasant affects such as anx-
iety or despair in the patients. The second
criterion was disruption of function, de-
rived from descriptions of anorexia, insom-
nia, change of bowel habits, poor frustra-
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tion tolerance or lack of concentration.
The third criterion was impairment of de-
fensive reserve, indicating a tendency to be
unduly sensitive to additional stresses oc-
curring spontaneously or introduced by the
interviewer.

The major difficulties in predicting the
level of adrenocortical activity from such
criteria were failure to evaluate adequately
a subjects’ response to a stressful situation
in the context of his basic personality style,
and describing the type of defense mecha-
nisms invoked rather than their effective-
ness in maintaining psychologic homeosta-
sis. Therefore, it seems important to find a
more objective measure of the adequacy of
defense mechanisms than that derived trom
subjective impressions formed during an
interview.

Katz et al (9) reported that the functions
of sleep, appetite and the ability to concen-
trate were almost always found to be con-
spicuously disrupted when levels of adreno-
cortical activity were elevated in women
with carcinoma of the breast. It is difficult
to compare such functions as appetite, sex-
ual drive or power of concentration in
different people. However, sleep habits and
degrees of sleep disturbance can be com-
pared by means of detailed subjective re-
ports or electronic monitoring methods in
a sleep laboratory.

Psychologic stress is commonly known to
be associated with sleep disturbance in ani-
mals and in man (10-14). Different psychi-
atric diagnoses such as anxiety neurosis,
psychotic depression or acute schizophrenia
have been thought to be associated with
specific aspects of sleep disorder, such as
difficulty in getting to sleep initially, fre-
quent night awakenings or early-morning
awakening. But there is little objective
evidence to substantiate this view; rather, it
seems that each of these aspects of sleep
disturbance can be found in many psychi-
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atric diagnostic groups, with different de-
grees of severity in individual subjects
(10-13, 15). In acute schizophrenia and
manic-cdlepressive psychosis, the degree of
sleep disturbance, as measured by the total
duration of dreaming (REM) and non-
dreaming (NREM) sleep each night, is
highly correlated with clinical rating of
psychologic turmoil, regardless of the type
(16, 17). In chronic alcoholics, the degree of
sleep disturbance, as measured by electron-
ic methods in the sleep laboratory, is close-
ly related to clinical and psychologic rating
of the patient’s agitation (18).

Because of the widespread association
between sleep disturbance and psychologic
distress, it is possible that an appropriate
measure of sleep disturbance might reflect
accurately the overall efficiency of psycho-
logic defenses in coping with conflicts and
life stresses, and hence the general level of
adrenocortical activity from day to day.
Low efficiency in these psychologic coping
mechanisms, relative to the subject’s ongo-
ing requirements, may lead to continuously
elevated levels of central nervous system
activity, especially in the hypothalamus.
This in turn would be reflected both in
increased rates of adrenocortical hormone
secretion and in a tendency to experience
more disturbed sleep.

The present experiment was designed as
an initial test of this hypothesis. It at-
tempted to show that even mild long-term
sleep disturbances, reported subjectively by
medical students, do reflect psychologic
differences and are also related to the gen-
eral levels of adrenocortical activity in dif-
ferent subjects.

Assessment of Sleep Disturbance

As yet, there is no general agreement on
what constitutes abnormally disturbed
sleep in a given subject. However, most
would agree that prolonged delay in falling

500 Psychosomatic Medicine, Vol. 33, No. 6 (November-December 1971)

Page 2 of 2



SLEEP AND ADRENOCORTICAL ACTIVITY

asleep, frequent night awakenings and ear-
ly-morning waking after a short total dura-
tion of sleep are important factors. Johns et
al (18) have used such parameters, subjec-
tively reported by medical and surgical
patients, to describe the usual sleep habits
at different ages and with different physical
symptoms. Increasing age, ncurotic illness
and ischemic heart discase were the most
important factors associated with disturbed
sleep. Monroe (19) showed that among
healthy adults, groups of good or poor
sleepers selected on the basis of their re-
sponses to a sleep questionnaire had signifi-
cant psychologic differences. The latter had
higher scores than the former on most
scales of the Minnesota Multiphasic Per-
sonality Inventory (MMPI) and the Cor-
nell Medical Index Health Questionnaire
(CMI). The 2 groups also had significantly
different sleep patterns when measured by
EEG methods.

The accuracy of subjective reports of
such parameters as the delay-in-sleeping
onset, the number and duration of night
awakenings, and the time of morning
awakening has been studied in the labora-
tory, using EEG methods (20). Normal sub-
jects tend to overestimate slightly the de-
gree of sleep disturbance and to underesti-
mate the duration of sleep. This is especial-
ly true of patients with psychologic symp-
toms of functional or organic origin. Thus,
subjective reports of sleep disturbance may
be even more sensitive indicators of psy-
chologic function than are objectively
demonstrable aspects of sleep in the labora-
tory. In this investigation, subjectively re-
ported sleep habits were used as a measure
of psychologic function, not as estimates of
objective sleep parameters.

Two groups of male medical students
were selected to represent good and poor
sleepers on the basis of their responses to a
sleep questionnaire., Their levels of adreno-

cortical activity were assessed by means of
complete urine collections for 72 hours and
by assay of urinary free 11-hydroxycorticos-
teroids. Personality differences were de-
scribed by means of the Minnesota Multi-
phasic Personality Inventory (MMPI), the
Cornell Medical Index Health Question-
naire (GMI), and the Eysenck Personality
Inventory (EPI). Significant differences
were found between the groups of good
and poor sleepers, both from the point of
view ol personality characteristics and the
levels of adrenocortical activity during the
day and night.

METHODS

Selection of Subjects

A total of 122 fourth-ycar medical students at
Monash University completed a sleep questionnaire
giving information about the usual time that they
went to bed and fell asleep on weekdays and
weekends, the number and duration of night
awakenings, the usual time of morning awakenings,
and other related data. From the range of sleecp
habits reported by this large group of students, 2
groups of 7 male students each were selected to
represent good and poor sleepers on the basis of
duration of sleep, delay-in-sleeping onset and dura-
tion of night awakenings. Their usual sleep habits
are summarized in Table 1, with sleep parameters
measured over a whole week rather than per 24
hours, thereby partially overcoming differences in
sleep habits on weeknights and weekends (18) . The
poor slecpers obtained less sleep at night and
overall than did the good sleepers. The poor
sleepers reported taking almost three times longer
to fall asleep at night; they woke up more often
during the night and tended to lie in bed slightly
longer (not statistically significant) after waking up
in the mornings. All the latter differences are
reflected in the overall difference in time spent
lying in bed awake at night. The poor sleepers
spent less time overall in bed at night, but slept
more during the day than did the good sleepers. All
of the good sleepers described their usual sleep as
very good, whereas the poor sleepers complained of
mild to moderate sleep disturbance. However, none
of these students could be considered to have a
serious sleep disturbance.
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Table 1. Differences in Sleep Habits Between Good and Poor Sleepers

JOHNS ET AL

Good sleepers

Poor sleepers

Group differences

Mean
Parameter Mean SD Mean SD difference t

Night sleep (hr/wk) 58.25 1.85 51.70 3.97 —3.55 3.96*
Day sleep (hr/wk) 0.06 0.00 0.83 0.65 +0.77 3:137
Total sleep (hr/wk) 58.30 2.00 52.53 4.30 —5.77 3.22¢
Delay-in-sleeping onset (hr/wk) 1.17 0.00 2.50 1.19 +1.33 2.961
Frequency of night awakenings

(times/wk) 0.00 0.00 7.90 6.10 +7.90 2.981
Total duration of night awakenings

(hr/wk) 0.00 0.00 1.43 0.93 +1.43 4,07*
Lying in bed after morning

awakening (hr/wk) 1.88 0.53 2:57 1.07 +0.69 1.53
Total time spent awake in bed at

night (hr/wk) 3.00 0.60 6.50 2.30 +3.50 3.90%
Total time in bed at night (hr/wk) 61.30 1.63 58.20 2.93 —=3.10 2.45§

Statistical significance (2-tailed t test).
* P < 0.005.

T P < 0.01.

I P < 0.02.

§ P < 0.05.

The physical characteristics of the experimental
subjects are summarized in Table 2. Their ages
ranged from 21 to 24 years and were similar in each
group, as were their body surface arcas calculated
by the Dubois method. None of the subjects was
obese. These students had no imminent examina-
tions at the time. They all had a similar daily
routine and none reported recent illness. They were
asked to participate in the experiment and, with
the offer of a small financial reward, all willingly
complied.

Urine Collection

Four weeks after completing the sleep question-
naire, the subjects collected all their urine for a
period of 72 hours, involving a total of 42 subject-
days. The collection period started at 1.30 pm on
Tuesday and ended at 1.30 pm on Friday. Each day
was divided into three collection periods, during
which urine was pooled for each subject. These
periods represented morning (am), afternoon and
evening (pM), and overnight (oN) excretion peri-
ods. The on pooled specimen included any urine
voided during the night after initially going to sleep
and the urine voided on finally awakening. The
latter time varied from 6.30 to 8.30 AM in different

subjects. The AM specimen included all urime
voided after the first morning specimen up till 1.80
pM. The e specimen comprised all urine voided
between 1.30 pm and the time the subjects went
to bed at night. Each collection period therefore
was not of the same length but served the purpose,
when corrected for these variations, of providing an
index of the mean rate of urinary excretion of free
11-OHCS per hour during morning, afternoon and
night in each subject for 3 days. Samples, deep-
frozen within 4 hours of collection, were assayed
within 1 month,

Records of sleep and daily activities were kept by
cach student during the urine collection period.

Table 2. Physical Characteristics of
Experimental Groups (Mean -+ SD)

Good Poor
Characteristics sleepers sleepers
No. of subjects 7 7
Age (yr) 21.9 +1.2 22.4 +1.3
Body surface area
(sq m) 1.85+ 0.10 1.90 £ 0.11
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The pattern of differences between the good and
poor sleepers during this time was similar to that
reported in the sleep questionnaire 1 month earlier.
The subjects recorded their own rectal tempera-
tures just before falling asleep at night and again
after morning waking. They were permitted  to
engage in their usual activities, but no alcohol or
drugs were allowed. The three personality and
health inventories (MMPI, CMI and EPL)  were
completed during the week when urine was col-
lected.

Assay for Urinary Free
11-Hydroxycorticosteroids

The fluorometric method of Mattingly and Den-
nis (21) was used to measure free 11-OHCS  (free
cortisol, corticosteronc and 20 hydroxycortisol) in
each of the three urine samples for 42 subject-clays.
The excretion of urinary free cortisol has been
thought to provide a better index of plasma cortisol
concentrations than the chemical determination of
cortisol metabolites included in 17-OHCS and
17-ketogenic steroids (22) . Despite the presence of
small amounts of nonspecific fluorescence, the fluo-
rometric assay of free 11-OHCS (of which 40-609,
is free cortisol) has been shown to give results
which are highly correlated with cortisol produc-
tion measured by isotopic methods (21). The
normal value for daily excretion of urinary free
11-OHCS in male subjects is said to be 230 % 150
ug/24 hr (23).

RESULTS
11-OHCS Assay

Results of the urine assays are shown in
Fig 1, with mean excretion rates (pg
11-OHCS /hr) for each period during the
§-day collection in good and poor sleepers.
In all subjects, a diurnal variation in excre-
tion rates was observed, but poor sleepers
excreted more free 11-OHCS than good
sleepers throughout each day and night.
The mean total 24-hour excretion of free
11-OHCS for good sleepers was 328.3 =
57.1 ug, whereas that for poor sleepers was
527.9 += 1186 pg (P<0.01 in a 2-tailed
t-test). Analysis of variance of the values for
24-hour excretion of free 11-OHCS during
all 42 subject-days indicated that there was

significantly greater variance between the
groups of sleepers than within these groups
(r'=12.2; P<0.01, with 1 and 15 degrees of
freedom). Am excretion rates for poor sleep-
ers were very high and remained signifi-
cantly higher than on levels during the pM
period (P=0.01). By contrast, PM excretion
rates in good sleepers were almost as low as
on levels, and were significantly lower than
am levels (P<0.01).

There was a significant correlation be-
tween body surface area and mean 24-hour
steroid excretion in good sleepers (R=0.79;
P=0.05, Spearman’s rank correlation coeffi-
cient), but this was not so for poor sleepers.
Mean values for 24-hour excretion of free
11-OHCS per square meter of body surface
area were 177.1 = 26.7 and 280.7 = 73.0 ug/
24 hr/sqm for good and poor sleepers, re-
spectively (P<0.02). There were no signifi-
cant differences between rectal temperatures
of the 2 groups, and no subject had a fever
during the experiment.

Personality inventories

Mean scores for the 2 groups on each
scale of the personality and health invento-
ries (MMPI, CMI and EPI) are shown in
Table 8. On each of the 10 basic clinical
scales of the MMPI (Hs to Si), the poor
sleepers had higher mean scores than the
good sleepers (P<0.01, Sign Test). Signifi-
cant differences in 2-tailed f tests were
found on individual scales relating to mas-
culinity-femininity (Mf), hypochondriasis
(Hs) and conversion reaction (Cr) of the
MMPI, as well as A-L. and total scores of
the CMI. Two additional scales, manifest
anxiety (Mas) of the MMPI and M-R of
the CMI showed significant differences be-
tween the groups in l-tailed ¢ tests. It is
noteworthy that extraversion-introversion
(E) and neuroticism (N) scales of the EPI
were among the least efficient in distin-
guishing good from poor sleepers.
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To obtain such differences between rela-
tively small groups, subjective reports of
sleep disturbance must have provided a
highly discriminating test of psychologic
characteristics. The greater anxiety, con-
cern with body symptoms and sexual iden-
tity in poor sleepers represent a neurotic
disturbance with more affective distress
than that reported by good sleepers. The
latter had low scores on all clinical scales
except conversion reaction (Cr) which indi-
cates the success of their defense mecha-
nisms in preventing affective distress.

DISCUSSION

The results have shown that in subjects
selected as good or poor sleepers from the
extremes of a population of healthy medi-
cal students, significantly different levels of
adrenocortical  activity ~were observed
throughout the day and night. All subjects
had a diurnal variation in free 11-OHCS
excretion, but poor sleepers had a different
pattern of excretion, high levels being
maintained during the afternoon and eve-
ning relative to their overnight levels. Dif-
ferences between the 2 groups could not be
attributed to identifiable stresses during the
experiment or to variation in body size.

There was a significant correlationt between
body surface area and steroid excretion
among good sleepers. Rose (8) described a
similar relationship between body surface
area and 17-OHCS excretion in army per-
sonnel.

Plasma and urinary corticosteroid con-
centrations are known to decrease during
NREM sleep compared with during the
waking state, but they increase again in
relation to REM (dreaming) periods which
tend to predominate during the latter part
of a night's sleep (24-26). However, poor
sleepers, in contrast to good sleepers, spend
less time absolutely, and a smaller percent-
age of sleep time dreaming (19). This is
not likely to explain the differences in
corticosteroid output. Although plasma
concentrations of cortisol usually increase
to maxima during REM periods in the
latter part of a night's sleep and other
peaks during the early waking hours (26),
there is probably a time delay in the peak
rates of urinary excretion of corticos-
teroids. This may explain why oN excre-
tion rates measured here were lower than
AM rates in both groups of subjects. Varia-
tions in the amount of physical activity
during the day, which may cause changes
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Table 3. Mean Raw Scores and Differences Between Good and Poor Sleepers
on Each Scale of the MNPI, CMI, and EPI

Good sleepers

Scale Mean SD
MMPI
L 4.86 135
F 3.86 2.91
K 17.86 3.85
Hs 2.29 1.38
D 18.57 5.19
Hy 20.57 2.94
Pd 13.43 3.99
Mf 24.86 3.80
Pa 8.71 2.56
Pt 7.00 4.12
Sc 7.57 3.87
Ma 15.71 4,92
Si 21.14 9.69
Mas 7.43 4.54
Cr 59.29 3.30
Dy 13.86 5.34
CcMI
A-L 3.86 1.57
M-R 1.14 1.21
Total 5.00 2.45
EPI
E 15.86 4,52
N 6.00 2.77
L 1.29 1.38

Poor sleepers Group differences

Mean
Mean sSD difference t
4.42 1.90 —0.44 0.49
5.00 1.63 +1.14 0.91
16.43 3.69 —1.43 0.71
5.86 2.41 +3.57 3.40%
21.29 3.99 +2.72 1.10
21.86 4,34 +0.59 0.65
15.71 4.39 +2.28 1.02
31.71 2.87 +6.85 3.811
10.29 2.21 +1.58 1.23
10.43 5.80 +3.43 1.27
9.29 4.75 +1.72 0.74
17.71 3.30 +2.00 0.89
22.29 6.26 +1.15 0.26
14.00 7.92 +6.57 1.91%
53.14 6.20 —6.15 2.31§
17.71 6.40 +3.85 1.23
11.43 6.02 +7.57 3.22%
4.43 4,43 +3.29 1.89%
16.86 9.94 +10.86 2.819
16.43 2.57 +0.57 0.29
7.57 5.32 +1.57 0.69
0.29 0.76 —1.00 1.68

Statistical significance (2-tailed t test).
* P < 0.01.

1 P < 0.005.

t P < 0.10.

§ P < 0.05.

9 P < 0.02.

in 11-OHCS excretion (27) could not ex-
plain the differences between good and
poor sleepers during sleep. Furthermore,
lying in bed does not affect corticosteroid
excretion (28).

The rates of excretion of free 11-OHCS
for both good and poor sleepers were high-
er than reported elsewhere for male pa-
tients (23). This difference may have been
due to the age or body size of the subjects.

Also, it may be that medical students going
about their daily activities have higher
levels of adrenocortical activity than do
patients in hospital. The levels of adreno-
cortical activity found in poor sleepers
were as high as some reported in patients
with Cushing’s disease as well as in major
affective disturbances such as acute psychot-
ic depression. None of these are relevant
to the student subjects, nor indeed are
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diagnosed on the basis of increased adreno-
cortical activity alone. Perhaps poor sleep-
ers were more distressed than good sleepers
at being asked to take part in an experi-
ment involving personality assessment. All
students were given a similar explanation
for participating in the experiment, but
poor sleepers, who had other evidence of
greater psychologic vulnerability in the
personality inventories, may have reacted
differently from good sleepers over the
8-day period of urine collection.

There is evidence that it is not the
duration of sleep on any particular night
which determines the daily excretion of
corticosteroids. During the present experi-
ment, the 24-hour excretion of 11-OHCS
was not significantly related to the actual
duration of sleep reported during that
24-hour period, which fluctuated between 6
and 9 hours for good sleepers and 5 and 9
hours for poor sleepers. Young adults can
cope with quite marked voluntary short-
term fluctuations in the amount of sleep
which they get as a result of nonstressful
activities without increased adrenocortical
activation (29).

Differences in steroid excretion between
good and poor sleepers seem to relate more
to differences in psychologic characteristics.
Monroe (19) found evidence of less psy-
chologic adaptiveness in poor sleepers who
were selected on the basis of sleep question-
naire responses, and who were later found
to have objective evidence of sleep disturb-
ance in the laboratory. On the basis of
pulse rate, body temperature and number
of peripheral vasoconstrictions, he sug-
gested that in poor sleepers, greater activa-
tion of the central nervous system was
observed during both wakefulness and
sleep, than in good sleepers. However, the
higher rectal temperature in poor sleepers
reported by Monroe was not confirmed in
the present experiment.

JOHNS ET AL

We have found that subjective descrip-
tions of minor difficulty in falling asleep,
night awakening and an overall feeling of
disturbed sleep can delineate groups of
otherwise healthy students who have sig-
nificantly different psychologic characteris-
tics. Even in groups comprising as few as 7
subjects, there were highly significant dif-
ferences on several personality scales. Poor
sleepers were more anxious, had more
physical symptoms of various kinds, and
were less well controlled than good sleep-
ers. Good sleepers had relatively low scores
on all personality scales apart from CR, the
conversion reaction scale of the MMPL
This suggests that good sleepers had de-
fense mechanisms which dealt successfully
with chronic stresses to which they were
subjected in their day-to-day lives, so that
they were protected against much affective
distress. Differences between the groups
may not simply reflect greater or lesser
degrees of psychopathology in good and
poor sleepers. In an extreme case, for ex-
ample, a person whose conversion reaction
mechanisms produced paralysis of both legs
as a result of major psychopathology may,
nevertheless, show belle indifference. His
subconscious conflicts may have been han-
dled in a maladaptive way and thus pro-
duced functional paralysis, but in a way
which would protect him against affective
distress and presumably against sleep dis-
turbance.

The fact that subjective descriptions of
sleep habits have also been able to distin-
guish groups with different levels of
adrenocortical activity suggests that the two
parameters—degree of sleep disturbance
and general level of adrenocortical activity
—are closely related. They are probably not
causally related, but both may be related to
a third parameter—the degree of central
nervous system activation which is part of
our basic lifestyle reflecting our personality
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and life situation. There was an interval of
4 weeks between the time when the sleep
questionnaire was completed and when
urine was collected, indicating that the rela-
tionship between sleep habits and the level
of adrenocortical activity is long-term, al-
though it could be expected to hold on a
short-term basis too.

Differences between good and poor
sleepers in the pattern of adrenocortical
activity during the day and night are in
keeping with the idea of chronically ele-
vated hypothalamic activity in poor sleep-
ers superimposed upon a pattern of diurnal
variation. Sleep disturbance involves the
tendency to obtain less sleep than average
for one's age, difficulty in falling asleep,
and inability to sleep soundly when given
the opportunity. It appears then that sleep
disturbances, at least in young adults, are
usually associated with increased activation
of the central nervous system, particularly
the hypothalamus, as a result of psycholog-
ic conflict and tension. Increased hy-
pothalamic activity is reflected in more
secretion of ACTH from the anterior pitui-
tary, and hence of corticosteroids from the
adrenal cortex (30). By asking a few simple
questions about a person’s sleep habits, it
may be possible to know as much about how
his psychologic defenses are withstanding
the stresses to which he is subject as would
be possible from extensive psychologic
data. Similarly, knowledge of sleep habits
may explain marked differences within the
normal range of adrenocortical activity in
different people, as well as variations due
to other factors such as body size and sex.

SUMMARY

Psychologic distress is known to be associ-
ated with both increased secretion of
adrenocortical hormones and sleep disturb-
ances. It is suggested that the degree of
sleep disturbance in a given subjct may be

directly proportional to the degree of psy-
chologic distress from day to day. This in
turn may be proportional to the level of
adrenocortical activity. To test this hy-
pothesis, a sleep questionnaire was given to
all fourth-year medical students at Monash
University, Melbourne. Two groups of
male students were selected as good and
poor sleepers on the basis of reports re-
garding their usual duration of sleep,
delay-in-sleeping onset and frequency of
night awakenings. Urine was collected
from each student for 72 hours. Assays for
free 11-hydroxycorticosteroids (11-OHGS)—
representing morning, afternoon and eve-
ning, and overnight excretion periods—
were made on nine pooled samples from
each subject. Poor sleepers excreted more
11-OHCS than did good sleepers during
each excretion period. In poor sleepers,
evidence of greater psychologic distress was
seen in their higher scores on most scales of
the Minnesota Multiple Personality Inven-
tory, Cornell Medical Index and Eysenck
Personality Inventory. Knowledge of sleep
habits may be very useful in determining
the efficiency of a person’s psychologic de-
fenses in dealing with the stresses to which
he is subject, as well as in explaining
variations in the normal level of adrenocor-
tical activity in different subjects.
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