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ABSTRACT

Adult males who always sleep iess than six hours or more iLhan nine hours
per day were studied. Over 400 were sc.'=ened; smaller numbers had various
psychological tests and psychiatric interviews, and finally 29, free of overt
medical or psychiatric pathology, were studied in the laboratory for 8 nights
each of all~night polygraphic r~cording. Psychologically the short sleepers
were efficient, hard-working, and somewhat hypomanic. The long sleepe:s tended
to be anxious, depressed, or withdrawn. The two groups spent an almost iden-
tical amount of time =~ 75 minutes =- in deep slow~wave sleep (stages 3-4),
but the long sleepcrs had twice as much D-time (REM=-time). It is suggested
that there are two separate sleep requirements, a requirement for stage 3-4
sleep which is relatively constant across persons, and a requirement for D-time
which is related to the personality and life-style of the individual.
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TABLE OF CONTENTS

I. Introduction

Why the study?-- To answer the questions of what stages of sleep are
variable and which stages might be dispensable. This is done by using people
who are long sleepers and people who are short sleepers. Also it was done
to find out what psychological characteristics distinguish the long sleepers

from the short sleepers.

II. Method

A. Finding the population. Newspaper ads were used, then those who
responded were screened throuch a series of steps. First they took the C.I%, )
the Rotter Incomplete Sentences Test, answered the Sleep Questionnaire, and
kept a sleep log. Then they were interviewed and took the MMPI? Over 400
people called and of these 260 were sent the forms. After scoring the forms
52 came for the psychiatric interview and took the MMPI. Of these 52 only

38 were accepted for the study and only 29 were actually run.

B. The laboratory nights. Each subject slept in the laboratory 8 nights.
The first 2, which were considered adaptation nights, were separated by about
one week, the third through sixth were consecutive nights while the seventh
came a week after the sixth and the eighth one week later. On nights 3 - 5
the subjects slept the mean number of hours that they were used to according
to their sleep logs. The sixth night they were allowed to sleep as long as
they could. On nights 7 and 8 each subject was awakened from each D-period =--
5 minutes after the onset of the first D-period and 10 minutes after each
D-period after that ~-- in orcder to elicit D-recalls and responses to a Mood
Adjective Checklist. Twenty minutes after getting up in the morning on nights
1 = 6 each subject took a 30 minute version of the Wilkinson Vigilance Task.
After the 8 nights were over the subjects were interviewed again and were
given the C.P.I.**

The subjects were divided into groups according to sleep times and age.
we had originally hoped for 4 groups, this would have given us 10 long-young
sleepers, 10 short-young sleepers, 10 long-old sleepers, and 10 short-o0ld
sleepers. It seemed impossible to find qualified, long-old sleepers, so this
group was eliminated, and we ended up with only 8 short-old sleepers.

* C.I.: Oornell Index
* MMPI: Minnesota Multiphasic Personality Inventory
#*C _P.I.: California Personality Inventory

« O hJ *h,
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III. Results

A. Psychological Pasults.

Data was available on a large number of subjects -- those who completed
the study, as well as those who were eliminated at the various screening
stages. The data on the C.I. and the Sleep Questionnaire were compared, at
first, for all of those who returned the forms, both the accepted and the re-
jected ones. Then comparisons were made between the groups of accepted sub-
jects. This was done again at the various stages of the screening process.
The data from the Wilkinson Vigilance Tasks, the Mood Adjective Checklist, and
the C.P.1I. were obtained only from those who completed the study. The data

from these sources were compared for group differences.

B. Physiological Results.

The data was collected on 29 subjects: 10 long-young, 10 short-young,
8 short-old, and 1 long-old. The subjects were compared on the basis of total
sleep time, total waking time, total D-state, total stage 2, and total stages
3 and 4 for nights 3 ~ 5. Night 6 was compared to the previous 3 nights for
indications of sleep deprivation. For all subjects, on nights 3 - 5. The
number of REMS per unit time (REM density) were ascertained as an indication

of the intensity of each D-period.

IV. Discussion
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A Study of Long and Short Sleepers

Introduction

What are the functions of sleep? The most common approach to answering
this question has been sleep deprivation, but this has failed to provide clear
answers about the basic function. In the present study we hoped to find some
of the answers by taking advantage of an experiment in nature, by studying
persons vho require either abnormally large or abnormally small amounts of
sleep. These subjects were studied physiologically and psychologically in
order to answer two sets of cuestions. First, since we can now classify mam=
malia: sleep into the two major qualita._ively different states of S (non-REM
or synchronized sleep) and D {(dreaming, desynchrornized or REM sleep) and, in
man, S can be further divided into stages of 1 through 4, it is of interest
to know what kinds of sleep the long and the short sleepers obtain and in
vhat prodortions. This would indicate whether man's recquirements for each
stage is variable and thecefore, whether one or another stage would be
relatively dispensable. Secondly, there is the cuestion of what personalities,
life styles, psychodynamics, etc., characterize our two groups of subjects
with apparently very different needs for sleep.

The psychological data can help us understand the kinds of people or the
life styles or activities which are associated with differding sleep needs.
The physiological data may indicate which portions of sleep are needed ecually
by everyone and which portions are needed in differing amounts or are possibly
dispensable.

Methods
¥eening these goals in mird, we attempted to find populations of people
vho had different sleen needs. A distinction nust be aade botween tiwse ho
obtain dj fferent amuunts of sleep and those who zctually need different amounts.
For instance, it ig cuite easy to find people vho obtein low amounts of sleap
but they either “catch up"” efter a time or they conplain sbout the lack of sleep.
1) did not wish to study either of these groups, but rvather persons who func-
tion well while 2lways obtaining less that 6 hours of sleep per 24 hours.
Mvertigements for subjects were placed in nojor newspapers in New York and
Boston. The notices asked for males over 20 who always slept less than 6 hours
ox always slept more than 9 hours per 24 hours. They 2lsc mentioned that ac-
cepted subjects would be paid for payticipeting.
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Over 400 persons responded to the advertisements and most were elimin=-
ated through a series of steps which provided some data on everyone who called.
During the initial telephone conversation about one-third of all those who
responded were eliminated, the remaining 260 were sent a set of forms. These
forms were (1) the Cornell Index, a form consisting of 101 simple, true-and~
false questions about medical and psychosomatic conditions; (2) a Sleep Ques-
tionnaire, a form asking various questions about usual length of sleep, the
hours usually slept, whether the subject ever had to catch up on sleep, how
long it usually took to fall asleep, and whether there were times when he
deviated from his norm, also questions concerning health, medication, alco-
hol, drugs and smoking were included; (3) a Sleep Log to be filled out each
worning for two weeks, indicating time to bed, time awake, estimated amount
of sleep, whether there were any dreams and if any naps were taken; and (4)
the Rotter Incomplete Sentences Test -- a fairly easily scored and relatively
quantitative psychological test. (A copy of each is appended)

227 persons returned these forms, and of these 52 were both accepted and
appeared for further study. The eliminations were on the basis of one or
more of the following: if their home sleep logs showed a mean sleep time
of more than 6 hours or less than 9 hours per 24 hoursy or if there were two
or more nights in the 2 week period that fall outside the appropriate range;
if they scored 130 or more on the Rotter Incomplete Sentences Test; if sleep
questionnaires indicated a marked variation in sleep time, if it showed that
the patterns of sleep had not persisted for at least 6 wonths, if abnormal
emounts of drugs or alcohol were used; or if serious psychiatric or medical
problems were present; and i{ they scored 8 or more on the Cornell Index.

The 52 remaining subiects came to the laboratories for psychiatric intere
{ views and to take the MMPI. The interviews further clarified the sleep pat-
terns, medical histories, family sleep histories, drug histories; explored
personatity characteristics; and investigated any areas that had sppeared

problematic on the various tests. Subjects were eliminated if they were
taking drugs, were iudged to be psychotic or grossly unreliable, or if they
ware judged to be suffering from 8 current acute nourosis. PFurther, subjects
were :liminated on the basis of the MMPI if they acored 2 standard devia-

tions from the norm on any of the scales other than NF.
Of these 52 subjects 38 were found acceptable to continua, and, of these
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38, 29 were actually run in the laboratories. After sleeping in the labor-
atoxry for 8 nights each, these subjects had a second, longer, interview and
each took the California Personality Inventory (C.P.I.).

The laboratory sleep nights were separated so that the first two nights,
spaced a week apart, were considered adaptation nights. Nights 3 = 6 were
consecutive and were obtained starting one week aftexr night 2. On nights 3 - 5
each subject was allowed to sleep the mean number of hours that he was
used to getting, as indicated on the sleep logs. On night 6 they were al=-
lowed to sleep as long as they wished. This allowed us to pick up any indi-
cation of sleep deprivation as well as allowing us to study the changing pat-
terns of sleep over the 4 nights. On night 7, about one week after night 6,
and on night 8, a week later, all D-periods were interrupted ~- 5 minutes
after the onset of the first D-period and 10 minutes after onset of subsequent
D-periods; dream reports and responses to a mood adjective checklist (copy
appended) were elicited.

Within 20 minutes of awakening on nights 1 - 6 subjects took a 30 minute
version of the Wilkinson Vigilance Task. This is a test designed to be sen-
gitive to sleep loss, and was used to detect any possible sleep deprivation.

COriginally we had hoped to have forty subjects, four groups of 10 subjects
each, sleep in the laboratory: young (20-34 years old) long (over 9 hours of

sleep per 24 hours): young short (less than 6 hours of sleep per 24 hours); old
(35-49 years old) long; and old short. It proved, however, almost impossible
to obtain subjects in the old long-sleeper group. There were 24 original re-
sponses in this group but all except one were eliminated. Thus at least some
psychologiral data was obtained on subjects in each of the four groups but
thoge who slept in the laboratory were grouped as follows: 10 young short
sleepers, 8 old short sleepers, 10 young long sleepers and 1 old long sleeper;
for statistical purposes only the three first groups are included.

Results

Psychological Results: Because we collected psychological data on a large
number of subjects, long and short sleepers could be compared at the various
stages in our screening procedure (Table 1 ). On the initial data received
(the C.I., and the Sleep Questionnaire) we first compared 511 subjects, sep-
arating them sccording to their own assessment of their sleep time. Because
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of the great variability in both groups, long as well as short, a significant
difference was obtained in only one category of the Sleep Questionnaire =--

that is == long sleepers/ggéfdtQEXQp, if allowed to, longer than short sleepers
(we called this category Sunday Sleep).

Separating those subjects who were rejected on the basis of the forms from
those who were accepted revealed other differences. The rejected older subjects,
in both the long and the short groups, woke up during the night more frequently
than the young subjects; the rejected long sleepers reported sleeping "more
deeply"” than the rejected short subjects; the rejected long sleepers reported
recalling more dreams than the rejected short sleepers; the rejected old sleepers
took sleeping pills more frequently than the young subjects; and the rejected
young sleepers took more "wake pills" than the older sleepers.*

Of the 227 subjects from whom we received the first set of forms 52 were
interviewed and took the MMPI. When we combined all of those who took the
MMPI, both accepted and rejected for the full laboratory study, we found a
significant difference on two of the scales. Cn the L scale short sleepers
had a higher score than the long, and on the Si scale the long sleepers had
higher scores than the shorts* When the accepted group was separated from the
rejected some more differences appeared. The accepted (laboratory) short
sleepers scored higher on the L scale;, while the rejected older subjects had
higher scores than the rejected youngion the Hy scale the rejected young
sleepers scored higher than the older ones; the rejected long sleepers scored
higher on the Sc scale while the rejected older sleepers scored higher on the
sawe scale, and on the Si scale the accepted long sleepers scored higher.

(See Tab'es 2 and 1)

Our sumaries of the intecvviews showed the following: the short sleepers
vere all either employed full-time, often more than full-time, or were in
school full-time or, often, both. Several of then report-? working 70-80 hours
per wee':. They, the shorst sleepers, usually started sleaping their short hours
around the age of 16-)1f, relating to increasing prassures from school and work,
and, unlike mast people, they had found that they could do it and even enjoy
getting sho te: swount~ of sleep than previously. The vocations of this group
included engineering, busincss, carpentry, and contracting, the ones still in
school were ~ften studying engineering, business or economics. The short
aleopers felt ~uite confident cbout their job or school choice with relatively

* (A nr.n)

*e (pPr.M)
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little hesitation ox vacillation. Generally, they tended to be conformists
and establishment-oriented in their job choices and their opinions. Psycho-
logically, they appeared generally to be a healthy and successful group with
little overt psychopathology although some had mild compulsive traits. Their
entire life styles involved keeping busy and avoiding psychological problems
rather than facing them. Insofar as there was pathology in this group it
was in the direction of hypomania and reliance on the mechanisms of denial,
avoidance, and keeping busy.

The variety of professions and interests was greater for the long sleepers
than for the short sleepers. Some were unemployed, but several held respon-
sible positions in a number of areas, some were sculptors or part-time stu-~
dents, while a few could be described as "hippies”. Their histories indica-
ted, again, that their sleep patterns originated during late childhood or
adolescence, often just after completing high school, and always before
the start of their current work patterns or life styles. Usually there was
at least one other family member who had a similar sleep pattern. The views
of the long sleepers were less conformist in nature than the short sleepers
and some of them were quite creative in their work. Even though subjects
with severe psychiatric pathology were screened out, the remaining group of
long sleepers showed a great variety of psychological and social problems.
They tended to be shy, some were mildly depressed, and some exhibited con-
siderable anxiety during the interview. Almost all showed some inhibitions
in the areas of sexual and aggressive functioning. They also, tended to
have a number of medical and psychosomatic problens, and they frequently com
plained about the experiwment, i.e., occasional noises in the sleep roomn,
drafts, the removal of electrodes, etc. Because of the variation it is hard
tc characterize the long sleepers as a group, but they certainly included
cagses of depressive reactions, mild anxiety neuroses, and neurcathenia.
Several, but not all, of them placed great value on sleep, or even saw it
as an escape mechanism from a somewhat painful waking life. One said "I
value the isolation of sleep." Another 3aid "I slsep a lot to get away from

things."

The results of the Wilkinson Vigilance Test are as follows: comparing the
20-34 yesr age group there was no difference between the long and the short
sleeper groups on nights 3-5, the older short sleepers had 2 higher proportion




of false reports, perhaps suggesting both a higher motivation and a better

detection capacity. The older short subjects improved on the vigilance test
atter night 6, when they were allowed to sleep longer than their average,
while younger short sleepers showed no difference (see Table 4 Vigilance
Test results).

The Mood Adjective Check List consists of eight categories of moods and
and all comparisons were done for each of these categories. A significant
difference was found, only when the responses were compared for trends in
mood c¢ianges throughout the night. The responses indicate that the long
sleepers tend to feel less"quiet"as the night progresses than the short
sleepers. The responses to the other categories exhibit no significant dif-
ferences. (See Table 5)

On the California Personality Inventory the short sleepers scored higher
{p<.01) on the scales indicating social pressure, sociability, and flexibility.
This and the overall C.P.I. profile showed the short sleepers to be more soci-
ally adept and more dominant in their relationships with others.

Dream-reports: Results are still being analyzed on a number of scales.

This was not a major concern of the study.

Physiological Results: The physiological data was collected on a total
of 29 subjects, but only 28, 10 short young, 8 short old, and 10 long young,
were analyzed. During the all-night recordings the following measures were

used to determine the sleep stages, scored according to the K.eitman-Dement
tlethod. EEG -- two channels of recording -=- one from occipital
region and one from parietal region, sys movement (BOG) =-- one tracing from
each eve, and rnuscle potential =-- one channel taken from 2 electrodes placed
on the nuscles under the chin. All electrodes waere Grass Qup Electrodes,
either silver or gold plated, placed on the surface of the skin and held

in place with either Johnson & Johnson clear adhesive tape or with colloidiun
{used on the zcalp leads).

The data from the uninterrupted nights 3, 4, and 5 for all subjects in
tiio three groups showed the following (Table 6 ): the short sleepers aver-
aged 5.5 hours of sleep per 24 hours, the long sleepers averaged just over
3.% hours of EEG sleep per 24 hours, although they all spent at least ° hours
in bed. The most striking result in the entire study is that despite the
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great differences in total sleep time between the 2 groups, both the long and
the short sleepers had almost identical amounts of slow-wave sleep, stages 3
and 4. This amount, about 75 minutes, is ahout average for normal subjects in
our laboratories. This result is even more striking if the younger subjects,
alone, are compared -- the short sleepers actually had slightly more slow-wave
sleep than the long sleepers. The great differences in total sleep is made up
during the other portions of sleep. The difference is quite marked in the time
spent in the D-state, 121 minutes in the long sleepers wiile the short sleepers
spent only 65 minutes in the D-state. These times fall almost equidistant on
either side of our mean nrrmal time of 95-100 minutes. The long sleepers spent
about 261 minutes in stage 2 and about 44 minutes awake while the short sleepers
spent only 167 minutes in stage 2 and only 1l minutes awake. (See Table 6)

L}

Expressing these values as percentages of total time in bed, the short
sleepers spent a significantly higher percentage of their total time in delta
sleep than did the long sleepers, while the percentage of D-state sleep did
not vary greatly. (See Table 7)

The long sleepers had more and longer D-periods. Even though their S=D
cycles were longer the extra sleep obtained by the long sleepers gave them
significantly more D-periods. The increased number of D-periods could be a
function of the phenomenon that the majority of the D-periods come late in
the night's sleep. (See Table 8)

As indicated above, the long sleepers spent more time awake. This time
comes from having longer sleep latencies and more frequent and longer awakenings
during the night. There was little differe:ce in D-latency between the long
young and the short young sleepers, but the older short sleepers had consid-
erably shorter D-latencies than the other two groups. This may be related to
their getting less slow-wave sleep than the younger short sleepers. The de-
crease in slow-wave sleep in the older group is not unexpected since age is
iinown to affect slow-wave sleep. The older short sleepers spent more tine
awake than the younger ones. The short sieepers show a decline in the amount
of awakenings during the night from night 1 through night S. The lengths of
time between the onset of one D-period and the onset of the next (inter-D-
interval) were calculated. The long young sleepers had a significantly longer
inter-D-interval than the short sleepers. Howeve:, there was no difference




when the younger and the nlder short sleepers were compared.

At this time the only measures of the "intensity" of the D-periods is the
number of REM's per unit time (REM-~density). Recovery from D-deprivation is
characterized by high ™M-densities and reports of active, vivid dreams come
from D~periods that have high RiIM-densities. The long sleepers consistently
had higher RRM~densities than the short sleepers. This, coupled with longer
D-periods, would indicate that the long sleepers had longer, more intense
D~periods than the short sleepers. (Sec Table 9)

The sixth laboratory night was compared witii nights 3 through 5 for any

(See Table 10)
indication of sleep deprivation in the short sleepers. / Even though young
short sleepers did tend to sleep slightly longer on night 6, their sleep pat-
tern and their performance on the vigilance test did not indicate any sleep
deprivation. The older sho:-t sleepers did better on the vigilance test and
thev had slightly longer D-latencies, but there was no other indication of

deprivation.

Discussion

First of all there is the question of whether we have truly studied
groups of subjects with differences in sleep need. We believe we have done
everything possible =~ obtaining careful sleep histories, medical histories,
current sleep logs, etc., and cbtaining multiple consecutive laboratory sleep
studies with an opportunity to look into possible sleep deprivation effects ==
so that we can most probably rule out the possibility that the short sleepers
really needed more sleep but were chronically sleep deprived. In fact, un~-
less the short sleepers were consistently lying to us, and perhaps taking
daily home naps while on the sleep study, we do not see any reasonable al-
ternative to postulating a reduced sleep need. For the long sleepers, it
is more difficult to ascertain absolutely that they needed their 9 hours of
sleep and could not have gotten along on less. Here we relied on the inter-
viaws, and reports on the various questionnaires and history forms. Bach
long sleeper stated that on varioug occasions he had tried sleeping less
found it uncomfortable, and felt that it interferred with his functicning.
Therefore, though we consider it unlikely, it still remains a slight pos-
sibility for the long sleepers, »nd a very remote possibility for the short
sleerers, that they actually had average sleep needs and were merely obtaining
unusial »mounts of sleep.




Our most basic finding == the identical and normal amounc of time spent
in slow-wave sleep in the two groups, and the very different amounts of D=time ==
are consistent with a report on two short sleepers by Jones and Oswald (1)
and with a study by Webb and Agnew on college students who reported less ex=-
treme long or short sleep (2). But what does this mean, in terms of sleep
need, and factors which might affect it?

One way to characterize the groups overall might be to say that the long
sleepers are poorer sleepers than the short sleepers; they clearly spend more
time awake during the night, have more awakenings, and on interview generally
report that their sleep is not quite so deep or satisfactory, and that they
do not feel as refreshed in the morning as the short sleepers. Qualitative
aspects of the EEG records also “ppear to support these differences: The
short sleepers provide "easy to score” records: the S and D periods are well
demarcated, there is very little ambiguous, hard-to=~score time and there are
not a great many shifts back and forth between stages of sleep. The long
sleepers show not only more awakenings but more stage shifts, and often more
ambiguous stretches of record as well. The long sleepers resemble various
groups of mildly anxious or depressed subjects studied in our laboratory and
others (3), while the short sleepers fall at the opposite extreme.

Comparing our groups with two groups studied by Monroe whom he categor-
ized as "good sleepers" and "poor sleepers" (4), it appears that his "poor
sleepers” resemble our long sleepers psychologically rather than our short
sleepers, even though his "poor sleepers" were insomniac and obtained less
than average sleep times.

Are the long sleepers, then, merely "well=compensated ingomniacsg" ==
people who regsemble insomniscs psychologically and who physiologically tend
to sleep poorly in some senses (many awakenings, many stage shifts, long
sleep latency) but who are able to compensate for this inefficient sleep by
remaining asleep for a very long time?

In our view this is a partial but insufficient explanation of our data.
If our EBG tracings can give us any indication as to what may be important
parts of sleep, we might look “irst at the deep, slow waves of stages 3 and
4 normally occurring within the first hours of sleep. We have noted that the
long sleepers obtain normal amounts of stages 3 and 4. If they are "compen=-
sated insomniacs” unable to obtain these slow waves efficiently we might expect
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the slow-wave sleep to occur later, or spread out over the entire night. How=
ever, this is not the case; the long sleepers concentrate their slow-wave
sleep early in the night as to normal and short sleepers. Then we might ex-
arine the D-periods. A night of sleep is so arranged that the additional
later hours of sleep provide a great deal of D-time, but the long sleeper
does not stop when he has accumulated a normal quota of D-time or of phasic
events; his night contains roughly twice as much D-time and three times as
many rapid eye movements within D-periods as the night of the short sleeper.
The possibility must be considered that the long sleeper is not trying in-
efficiently to get the usual sleep, but actually requires more of a certain
kind of sleep, namely D-time.

Our view, derived from this study and other related sleep investigations,
is that there are two separate fuvanctions fulfilled by sleer, and accordingly
two separate sleep needs. First, a need for slow~wave sleep, which appears
to be relatively constant across all subjects; ouxr guess is that this need
has something to do with physical restoration. One of the independent vari-
ables found to alter the amount of slow=wave sleep is exercise; increased
exercise levels are followed by increased slow-wave sleep in man (5) and in
the cat (6). Human growth hormone (HGH) secretion noxmally shows one or
two peaks early in the night corresponding to the times when most stage 3,

4 sleep occurs (7,8). When subjects switch to daytime sleep, the peak
switches as well, indicating that HGH is probably secreted specifically
during slow-wave sleep (7). This again suggests an anabolic or physically
restorative function for slow-wave slesep.

Secondly we believe there is a need for D-time. (We base this partly
on nunerous human and animal studies of D-deprivation; or the basis of
the present study alone, an alternative hypothesis would be that only SWS
is needed.) The need for D shows considarable variation from individual to
individual, and may be related to personality and psychological state. From
the oresant correlative study we cannot firmly derive any caugative explan-
ations, but a plausible hypothesis is that the life style or personality
of the long sleeper is associated with a greater requirement for D-time.
tie have suggested previously, on the basis of long-~term slesp studies in
hospitalized patients, that higher D-times were found at timas of psychic
pain or psychic 4isequilibrium with changing defense patterns (3, 9). Like-
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wise we have found that women, and especially women with premenstrual tension,
have higher D-times during the premenstrual phase of their cycle, a time char-
acterized by irritability, depression and anxiety, and unstable defense pat~
terns (10). Certainly the long sleeper is relatively anxious and depressed,
and his life style involves change and worry.

On the other hand we have found that a group of patients who consistently
function on little sleep and very low D=times are manic patients (11). The
manic phase of illness is of course characterized by extreme avoidance of
psychic pain and distress. The short sleepers show a milder form of the phys-
iological sleep pattern we have found in mania, and in fact, as mentioned, the
short sleepers are a bit hypomanic: although they are efficient and accom=
plish a great deal they tend to deal with problems by keeping busy, and iy
denial. Thus both between subjects and within subjects a pattern of pain,
anxiety, ox shifting defensive patterns may require more D-time at night.

In summary,then, we are suggesting two separate sleep needs, and two sep-
arate sleep functions to fulfill these needs =- a predominantly anabolic and
physically restorative function fulfilled by SWS, and another perhaps more
psychological restorative function fulfilled by the D-state.
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Advertisement

SLEEP - Wanted Men 20-65 years old as paid volunteers for sleep studies.
We are looking for subjects who normally sleep only 4 to 6 hours per day
and subjects who normally sleep @ to 12 hours per day. Sleep without
interruption in an air-conditioned room and get paid for it. Call Boston

State Resea:ch Center 436-=1310.
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Week: DATB bed ke unt of [(yes or Unusual circumstances?
sleep no)
)
iy
4
L
——— e
-




T O P U

.26
INCOMPLETE SENTENCES BILANK--ADULT FORM ~

Name Sex Age___Marital Status ,

Place . Date

Complete these scntences to express your real feelings.
Try to do every one., Be sure to make a complete sentence,

1. I like

2. The happiest time

3. I want to know

4, Back home

5. I regret

6. At bedtime

7+ Men

8. The best

.- What annoys me

10, People

11. A mother

12. I feel

13. My greatest fear
14, In school

1. I can't

16, Sports

17. when I was a child

18. My nerves

19. Other people

20, I suffer

(turn this sheet over, please) :
r




1,
22,
?

23,
2k,
25,
26.
27.
8.
2.

30-

27

I failed

Reading

My mind

The future

I need

Marri#ge

I am best when

Sometlmes

What pains me

I hate

. A S 1 n G e 3 oa A

31.

3é;"

en
¢

3.
35,
36.
37,
38,
39.
40,

This place

I am very

The only trouble

I wish

e m————

My father

Y e N

I secretly

e

I

Dancing

———— - -

Ny greatest worry

T e

Uomn

m—— -

— . Wi, S—

o — .
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SLEEP QUESTIONNAIRE

Pleass fill out as completely and accurately as possible.

Name Age

Mailing address

Telephone number

Which nights of the week are you generally available as a subject?
Usual bedtime Usual time of arising

Do you wake up spontaneously in the morning, or do you rely on an alarm
or someone else to wake you?

If alarm, do vou often wake before it goes off?

On an average, how long does it take for you to fall asleep?

Doec it ever take you much longer than this?

If 8o, indicate how often (per month) and under what circumstances

If you don't have to get up, say on Sunday morning, how long can you

sleep at a stretch?

Upon arising, how long does it usually take you to be alert and wide

awake? How do you fedl upon waking? (check one)
Disoriented___ Daszed___ Sleepy__ Groggy___ Tired___ So-so___
Mildly alert___ Alert___ Wide awake___ Energetic___

Do you ever wake in the middle of the night? How often?

Under what circumstancesg?

How long does it take for you to fall asleep in a strange place?
In the last few years, have you ever had a stretch of days when it was

hard for you to sleep? If so, when, how long, and circumstances.

Are you a light, dsep, or medium sleeper?

On waking in the morning, how often are you aware of having dreamed

the preceding night? In the past two years have you
had bad dreams or nightmares? Did the) vaken you?




*~ , ,JHave you ever taken anything to help you sleep?
Do you remember the medication and dosage?
Have you ever taken anything to stay awake, say to cram for exams?____
Do you remember the drug and the dosage? :
Can you describe the effects?

3

Do you drink coffee, tea, or alcoh- 17 Amounts?
Effects? _
When and where was your last physical checkup by a doctor?
Results?_
Have you ever had any surgery? If so, where when and what
for?

Have you ever been ho:;pitalized for nonsurgical reasons?

If so, where, when, how long, what for, and out come?

What is your general health now?
When was your last visit to a physician for any reason other than a

general checkup? Reason? Outcome?
Have you ever had bad reactions to any drug or medication?

If so, name drug and describe reactions?

Did you ever or do you now have any allergies?

If so, please describe?

How often do you engage in strenuous exereise?

Type of exercise? Length of session?

Do you smoke? How Much?

Do you take any drug or medicine?{pill, tablet, capsule, liquid,
injection, etc.) If so please describe?

Use below and back if you need additional space for answering any
question or questions.

Best Available Copy
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C-I- -~ Form Nz

Name, Age Today's date
Home Address - Married?
Occupation ' Last school grade reached

Directions: ng g

1.
2.
3.
4.
5.

7.
8.
9.
10.
11.
12.
13.

14.
1s.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
317.
38.
39.
40.
41.
42.
43.
44.
45.
46.

Angwer all questions -- if you are not sure, guess.

Have you ever had a headache?

Do you frequently feel faint?

Do you have hot or cold spells?

Have you fainted more than twice in your life?

Do strange people or places make you afraid?

Do you often have sgspells of dizzinesgs?

Do you get all nervoug and shaky when approached by & superior?

Doas the sight of blood make you want to drop down in a faint?

Does your work fall to pieces when the boss or a superior is watching?
Are you scared to be alone with no friends near you?

Do you feel nervous or dizzy right at this mofent?

Do you always get orders and directions wrong?

Does your thinking become completely confused when you have to do things
quickly?

Do you always sweat and tremble a lot during inspections or examinations?:
Do you wish that you always had someone at your side to advise you?

Do you have to do things very slowly in order to be sure you are doing
them right?

Does it bother you to eat anywhere except in yu:ir home?

Do you have an uncontrollable need to repeat tlie¢ same disturbiny actions?
Is it always difficult for you to make up your mind?

Do you usually feel cheerful and happy?

Do you always have a bad time no matter what you are doing?

Do you often feel miserable and blue?

Does life usually look entirely hopeless?

Are your emotions usually dead?

Are you usually quiet and sad while at a party?

Do you often wish you were dead and away from it all?

Are you considered a nervous person?

Do you have any unusual ‘fears?

Do you often have difficulty in f2lling asleep or staying asleep?

Does every little thing get on your nerves and wear you out?

Does worrying continually get you down?

Did you ever have a nervous breakdown?

Were you ever a patient in a mental hospital?

Do you get out of breath long before anyone else?

Do you have pains in the heart or chest?

Does your heart often race like mad for no good reason?

Do you often have difficulty in breathing?

Are you often bothered by thumping of the heart?

Do you often become suddenly afraid while you are thinking?

Do you often shake or tremble?

Are you often awakened out of your sleep by frightening dreams?

Do you always beccme scared at sudden movements or noises at night?

Do sudden noises make you jump and shake badly?

Do you tremble or feel weak every time someone shouts at you?

Are you keyed up and jittery every single moment?

Do you have very disturbing or frightening thoughts that keep coming
back in .your mind?

circle around YBS if you can answer yes to the question asked.
circle around NO if you have to answer no to the questdon asked.

YES
YES
YES
YES
YES
YES
YES
YES
YES
poits
YES
YBS

YES
YES
YES

¥ES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YEBS
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

YES

3 533555555855855555555558%5838% 333 388838

NO

53888
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
6l.
62.
63.
64.
65,
66.

67.
68.
69.
70.
1.
72.
73.
74.
75.
76.
71.
78.
79.
80.
8l.

82.
83.
84.
8s.
86.
87.
88,
89.
90.

91.
92.
91.
u.
95.
9.
97.
98.

39.
100.
101.

O e T VRPNV
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Do you suffer badly from severe headaches?

Are you repeatedly bothered by severe itching?

Do you gweat a great deal even in cold weather?

Are you troubled by stuttering?

Have you at times had a twitching of the face, head or shoulders?
Were you a bed wetter between the ages of 8 to 14 years?

Do cold hands or feet trouble you even in hot weather?

Do you suffer from asthma?

Are you a bed wetter?

Are you a sleep walker?

Have you ever had a fit of convulsion?

pains in the back make it hard for you to keep us with your work?
you sometimes f£ind yourself unable to use your eyes because of pain?
your body always in very bad condition?

severe pains and aches make it impossiole fcr you to perform your duties?
you get spells of exhaustion or fatigue?

you wear yourself out with worrying about your health?

weak or painful feet make you miseribic every single day?

you frequently get up tired in the morning?

Does pressure or pain in the head muke it hard for you to perform your
duties?

Are you always in poor health and unhappy?

Are you constantly too tired and exhausted to even eat?

Is your appetite good?

you constently suffer from bad constipation?

you often suffer from an upset stomach?

you frequently get attacks of nausea (sick to your stomach)?

you suffer from indigestion?

you always have stomach trouble?

your stomach and intestines work badly?

paing in the stomach double you up after every meal?

you usually have trouble in digesting food?

you suffer badly from loose bowel movements?

Ras any doctor ever told you that you had ulcers of the stomach?

Do people usually misunderstand you?

Do you have the feeling that people are watching you or tllking about you
in the street?

Have you usually been trea‘ed fairly?

Do you have the feeling of being watched while at work?

Do people usually pick on you?

Are you extremely shy or sensgitive?

Are you easily upget ox irritated?

Do you make friends easily?

Do you go all to piecces if you don't constantly control yoursslf?
Have you every Leen sent to reform school?

Have you ever gotiten into serious trouble or lost your job because of
drinking?

Have you been arrested more than three times?

Have you ever caken drugs regularly (i.e. morphine, mathedrine, LSD)?
Do your enemies go tc great lengths to annoy you?

Does it make you angry to have anyone tell you what to do?

Do you often drown sorrows in drink?

Do you always do things on sudden impulses?

Do pesople always lie to you?

Do you flare up in anger if you cannot have the things thst you want
right away?

Is the opposite sex unpleasant to you?

Do you always have to be on ycur gquard with friends?

Co you often get into a violent rage?

88888 EF

88888BEEE

YES
YES
YES

YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES
YES
VES
YES

YES

YES
YES
YES
YES
YES
YES
YES
YES
YES

YBS
YES
YES

Z835383558853538 538388858853855853388%8

5588 Z3338%58% 838883838
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Repo-t to the Association for the Psychorhysiological Study of Sleep,March 1969
LONG SLEEPERS AND SHORT SLEEFPERS: PRELIMINARY RESULTS

Ernest Hartmann* Frederick Baekeland#**
- "™ %ceorge Zwilling* = Patrick How**
* Tufts Un‘versity School of Medicine, Boston State Hospital
**Downstate Medical Center, State University of New York

This report presents results from portions of a large-scale psychological
and phvs'olog®cal study of persons with unusual sleep requirements.

Notices were placed in New York and Boston newspapers asking for male sub-
jects over 20 who always slept over nine hours o: always slept under six hours
per day

Over 400 resnondents were studied and scre.ned in three steps:

1) A sleep log form to be filled out for at least two weeks, a sleep
Q- story, the Covnell Medical Index, and the Rotter Incomplete Sentences
Test weve sent to' subjects to ber réturned by mail.

2} Those subjects who "p ssed"” i e whose sleep fell within the indicated
ranges &nd who were relatively "normal” on the two tests, and had no
serious medical illness were then asked to come in for a brief psychi-
atr' ¢ interview and to take an MMPY.

3) Those considared free of pbsychosis or acute neurosis and whose MMPI
‘ncluced rno scale value (except mf) two standard deviations above normal
were g'ven a longexr (l-hour) psychiatric interview, took the California
Personality Inventory (CP1;, the Rod-and-Frame test, and had blood drawn
for pBl

Tiiese subiects also had their sleep recorded (EEG,EOG,EMG) in the lab-
oratory for & total of eight nights on which they slept their usual
cla‘med length of time: two adaptation nights approximately one week
aoart. then four consecut’ve nights for the major analysis of slecp
stages, then two nor-consecutive nights for dream recall studies wWil-
kinson V q-lance tests were g ven after awakening as a oartial check on
whether the subiects weve functioning novmally or wevre sleep-deprived

Thus the ohysicloq cal sleen data and the laboratory dream reports are being
obtr-ned on 2 relat vely small gqroup of eventurlly about 40 subiects -~ ten aged
20-34 ond ten agqed 1S-70 'n each sleep chtegory -~ while data from psycholog:cal
tests and nterv ewg are avatlable on a much larger number Only the latter re-
sults e presented here

PRELIMINARY RESULTS

Thiere were many & fforences, nnot unexnrctedly, between the subjects who were
s2-centd cut “nd those kent for physiological study The “rejected™ short sleep-
ers verovted rore swaken ngs duting the night, for instance, than the “acceptod’

shcory slecrers




P T Taioa? = .1 Wm

A i o on

R g e e e

33

Long sleeners had significantly more dream recall than short sleepers,
according to the sleep log reports

For the grouo ag a whole, sleep variability was significantly correlated.
with measures of psychiatric impa’rment This is especially true of long
sleepers under 3" and short sleepers over 35

MMPI: The long and short groups (total samples) were tested against each
other, and each wns tested against the male norms established by the MMPI test
group Two scales clearly distingu’shed long from short sleepers at p < .01
The short sleevers scored higher on the L-scale indicating a greater tendency
to want to ~ppear normal or acceptable The long sleepers weve higher on the
Si-scale '‘nd'cat’ng & greater tendency to social withdrawnl. Both of these
di fferences ngree entirely with results of the interviews

The me~r.s of both groups (totnl somple) were significantly higher than the
male norms on most clinical scales This might be expected since the %otal
saomple included many subjects scireened out om psychiatric guomuls. Faither
analyses are being carried out on subyLonps of each categoury.

CPI: (C-1lifornia Personality Inventory): Ns are small so far, since only
subjects who are accepted by all other measures, and are being studied in the
sleepn laboratory, are given %his test

Short sleepers score higher in soci-l presence { p ¢ 05) and tend t_ be
higher in sociability, tolerance, ond flexihility (p ¢ 10). The overall pro-
files suqggest thnt short sleepers are more socially adept or flexible =nd more
dominant *n their relations with others

Imoressions from the Interview: Tony sleepers often toke 15-20 minutes to
get to sleep, and also t-~ke a long time to ~Awaken fully in the morning. They
tended to be shy, slightly anxious or *nhibited, mildly depressed, often pas-
s've They exnressed many minor complaints nbout the labovatory They had a
variety of social and psychologcal prohlems. Several men of around age 30
had n~d no sexu3l cxver ence Several had been defin‘tely depressed at one
t'me Most were ‘n some wdy unsure of themselves One c~learly stated "I v~lue
the isolnt on of sleeo” and ~nother “I sleenp a lot to get gway from things"

As -0 vocat on, the groups seemed to include a large proportion of unem=~
ployed mern, sculptors, part-time student “hipoies" It might be thought that
men in these f‘elds h~e shorter working hours, more time to sleep, and are
merely taking advantage of thig, but our data indicate that usually the sub-
ject was » long sleencr hefore he took up his present vocation or style of life

short sleercrs fell asleeo qu ckly and usually described themselves os alert
‘mmed* ~tely upmon “wakening

They were ~l1 e ther employed full time {usually wmore) aor in gchool full-time
often go‘ng to school with a2 job on the side Severnl reworted that they usually
worked 70-80 hours per week Their histories often ‘ndicited that they had"be-
come short sleeners” ot 16-20 with incraasing pressure on their time, but found
they could manage casily on reduced sleep and even enjoy %, so that now they
sleep siort hours evon on weekends and vavations Jobs included enginearing,
bug ncss, coarpentry and contracting They scemed very sure of their job choices
with none of the delay or indecisiveness of the long sleeners They complained
1:ttle about any facet of the exper‘ment.
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As - rule the short sleencrs appeared active, energetic, often athletic,
cheerful, sure of themselves. They certainly manifested much less overt psycho-
pathology th-n the long sleepers They gave the impression of being very normal
and all-Americon .. occasionally perhaps too much so They are conformists
‘n theixr oninions ~nd cireer cho’ces and generally show little jinterest in
‘ntrospection. Some hhve mild comnulsive traits. Typic~lly their way of deal-
ing w'th problems s to keep busy -nd to deny the problem in the hope that it
w' ll go away, "I don‘t let serious things go to my head"” Most subjects were
asked ‘f there was ~nything =t all about themselves they would like to change;
the short sleepers uiually answered in the neg-tive Their life styles and
isracter dafonacys might he chavacterized as efficient and often hypomanic.
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SLEEP PATTERNS OF LONG AND SHORT SLEEPERS

Frederick Baekeland* FErnest Hartmann®*
Patrick Hoy* George Zwillingw*

* State University of New York, Downstate Medical Center, Brooklyn, N.Y.
** Tufts University School of Medicine and Boston State Hospital

The sleep of ten long sleepers (habitually sleep»9 hrs.) aged 20-34 and
eighteen short sleepers (habitually sleepc<6 hrs.) ten of them ages 20-34 and eight
of them 35-49, was studied for eight nights. Nights 1 and 2, a week apart, were for
acclimatization, while nights 3-5 were consecutive. On nights 7 and 8, which were
separated by at least two nights of uninterrupted sleep, Ss were gwakened from all
REMPs for dream reports. On nights 1-5 Ss slept their mean home sleep times as
determined by sleep logs, while on night 6, to check on the possibility of partial
sleep deprivation, short sleepers slept ad lib. On all nights, 10 minutes after
avakening in the AM, Ss performed the Wilkinson vigilance test for ¥ hour. Ss were
rigorousiy screened both for medical and psychiatric normality, as well as for
regularity of home sleep pctteras,

Long vs. Short Sleepers: 20-34: } :an sleep times (av. of nights 3-5) of the
two groups were 514.0 and 330.1 min. (8.57 and 5.50 hrs.). On an absvlute basis, long
sleepers accumulated more AW and stages RFM and 2 sleep. On a percentage basis, they
accumulated mor2 REM sleep and short sleepers more stages 3, 4 and delta sleep. Long
sleepera had longer interREMP intervals ( R 4R,, R,9R; ). Long and short sleepers
did not differ in vigilance test performance Long sleepers, in terms of interREMP
intervals, seemcd more sensitive to partial REM sleep deprivation.

Short Sleerers: 20-34 vs. 35-49: On both an absolute and percentage basis,
older short sleepers accumulated more wakefulness, and they tended to have less stage 3
and delta sleep. They had shorter first REMP latencies. On the vigilance test they
had a higher detection rate and a higher proportion of false reports, suggesting both
better datection capacity and higher motivation.

The young short sleepers did not appear to be partially sleep deprived: no
differences were found between their sleep patterns and vigilance test performance
on night 6 and those on nights 3-5 or night 5. However, they did tend to sleep
longer on night 6. '

The older Ss did better on the vigilance test after night 6 than after
nighte 3-5. However, their first REMP latencies were longer on night 6 then on
nights 3-5, and there was no c¢ifference between the values of any other sleep
parameters on night 6 and thoge on nights 3-5 or night 5.

These results sugges: that: (1) the sleep patterns of short sleepers
become more fixed with age, (2) short sleepers are not partially sleep deprived,
(3) both long and short sleepers have a similar (probably biologically deteruined)
need for slow wave slecp which is rather fixed end, within limits, unrelated to time
spent avake, (4) long sleepers have greater REM sleep rcquitc-cntn than short
sleepers, poesibly on & psychological daels.
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Sleep Latency

lst REMP Latency 93.8+18.8
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I om 2 X N6 ?
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VIGILANCE TEST RESULTS
1/2-Hour Test, Mean of Nights 3, 4, 5 (i (3-53
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TOTAL SLEEP TIMES

Nighte 3-5 and Night 5 vs, Night 6

S L I S AT 2

|
8 (20-34) 5 (35-49)
Ns N6 X (3-5 ] N6
X 330.8 377.5 330.1 333.2 316.4
Sx 26.5 63.4 28.6 21.4 61.0
P .05/p/.10  .05/p/.10 n.s. n.s.
;
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X (3-5)
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L(y)

= L{20-34)

s(y) = $(20-34)
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PARTIAL RIM DEPRIVATICN EFFECTS ON 2 NIGHIS

OF REMP AWAKENINGS FCR DREAM REPORTING
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ADSTRACT

Adult males who always sleep less than six hours or
more than nine hours per day were studied. Over 400 were
screened; smaller numbers had various psyrhological tests
and psychiatric interviews, and finallly 29, frec of overt
medical or psychiatric pathology, wecre studied in the
laborato:sy for 8 nights cach of all-night polygraphic
recording, Psychologically the short sleepers were efficient;
hard-working, and somewhat hypomanic., The long sleepers
tended to bLe anxious, depressed, or withdrawn. The two grcups
spent an alrost identical amoun: f time - 75 minutes = in
deep slow-wave sleep (stages 3-4), but the long sleepers:
had twice as much D—Limc (REM-time). It is suaggested that
therc arc two scparate slecep requirements, a requirement for
stage 3-4 sleep which is relatively constant across personsg,
and a requircment for D-time which is rnlated to the person-

ality and life-style of the individual.
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FLIEA S Sleen Naed:  low Mucsh Sleoop and -4 17ind?

we prcéent niere the results of a large secale psycholoegical and
physiological study of long and short slecwners -- perxsons who appear to
resuire consicderably more or less sleep than nost ol us.

The study was intended to answer at least two sets of cuestions.
Mirst of all “he vhysiological ruestion of whet kind of sleep do long
end sho:st slecepers obtain ond in what provortions. Now that we can
N classify mammolian sleen into two rmalitatively diifferent states, S
(synchronized or non-RiZ1 sleep) and D (dreaming, desvnchronized or RIH

sleen) it would he interesting to know whether certain uantities of
one or the other ore re uired by everyonz, or whether one or tne othlier
1z relatively dispensable. In man, S sleep is troditionally divided
into stages 1 theough 4; stage 4 comes earliest in the night and ap-
_pears to be "deepest". Again it would be uscful to know man's re-uire-
nents for these different stages, anmd this could be studied by looking
at extreme cases -- the long and short sleencrs. Secondly there is the
nsychological cucstion of what personalities, life styles, and psycho-
dynamics characterize our twe somewhat unusual grouvs of subjects:

persons who habitually sleep less than 6 hours, and persons who sleep

more than ¢ hours cvery day. - . R
_ : : o
Both the physiological and psychological data may give us clues P

to a wore fundamentol ruestion -- what are thie functicons of 3leep? One
approach to studying the function of sleep is of Courso to investigate
sleer deprivation. although many such studies extist, they have not been
very fruitful in elucidating basic functions. 1In this study we hope to
take advantage of an experiwent in nature by studving persons at two
ends of what is preosumably a continuous sleep need distribution. The
physiologicél results may tell us what portions of sleep are perhaps
needed ecually by everyone and thus presumably fulfill some basic bio-
logical function and what portions are ecither dispensable'or are necded
in Qery di.ffering amounts; the psychological studies can give us some

clue as to the liinds of persons or the kinds of daytime activity and

style which are associated with these differing sleep nceds.
With these aims in mind, we attempted to find populations of persons

vho truly had different sleep needs; this may be different from merely pcre




PN T
sen~ hey obtoln

diMfarent ~rounts of sleep. - Theve are obviously ingomniac

persons who only slecn 5 or 6 hours a night but complain of this and zeek
treatment. Such insemniacs have becen the subjects of other studies, but
werc nnt of interest to us here, since they probably reruired more slecp
than they were getting. Likewise it is easy to find students and others
who slcep only a few hours @ night for weeks but then "catch up" on Sun-
dav s, after an exam, etc. liere again one cannot say that their sleep

i nced is actually low.

tMethod

Subject sclection teok place in & series ui stepsy) at cach step sore
subjects were clinminated frowm further study but the data obtained was kept
for later cvaluation.

Notices were placed in najor dally newspapers in Boston and New Yoxk
nsking for wmales over 20 vho alwuys slept over 9 hours or always slent
under 6 hours ner day. The notice mentioned that subjects would be paid
for participation in a medical study of sleep. J

Over 40U persons responded to the ads and called one of the two pax-
ticipating sleep loborateries. Of these, about one-third were eliminated 3';7“

during a telephone conversation on the basis of their having misunder-

stood the ad, ctec. A sct of forms was then mailed out to the remaining
269 subjects. These forws consisted <¢f 1) a sleep log to ke filled out
daily for at lcazt I weels; thus siwply agked, each day, for the time
subject went to bed, time he arosc, houxrs he estinetes he slept, any naps,
and ary dreams. ) o slcep history form asiking vorious cuestions about .
horvituel length of sleewn, whether the subject cver needed to zatch up on
sleep, how long it took him to get to sleep and to feel fully awake in
the worning, and algso ashing ~uestions about medical illnesscs, medi-
cation, alcohol, drugs-ctc. 3) The Cornell Index, @ form consisting of
101 simple -ucstions about medical and psychosomatic conditions to be
answered true oxr false, and 4) the Rotter incomplete sontences test =-
a relatively -uantitative and casily scorable psychological test.

At this stagce. scrccﬁing purely by mail, subjocts were elimiﬁatcd
from further study undcr any of the following conditions: .if their home

slecp log showed a mean sleep time that was not under six or over nine

. o

‘
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hcurs per doy, ox if twe or more nights in tuwo weells that @id not’ fall.

into the indiecated range (over U or under 6 hours); if sleep history

showed a marked varict’on in sieep times, or a vetbern of long ox short f-;-f‘f “,,g
sleep that had not.persisted for ot lecast 6 wmonths; if a serious medical '
or psychiatric illness vas nresent; or if they scored 8 or more on the
Cornall Inde:r or 130 2r moze on the Rotter test. 1In other words, sun-
jects were not studied furiher who cither showed an unstable nottern of
long and shurt sleep, cx who showed evidence of considerable wedical,

noychosomatic, or poychiatric impairment. Of 227 subjects who returned

s

:nese forms 57 were bhoth accented and actually appeared for further study.
These subjects cume ©o the Libordtory and were given a 20-minutc

nuychiatvizc intexview and tooxk an MHPTI test. Subjects vere not studicd

Zurthow if they scored two standard deviatiomg above normal on any HAPT

1
characteristics
seale cnecept ME*.  Psychintric interview cuplored personality/bricfiy,

and 2lso invastigated any arcas thot anpearzed probhlemetic on the basis
of the provious paycholegicel tests. Thus the typical sleep pattern
was further clarified, some. family sleep history was obtained, further

diug history was obtained as we wished. laboratory study subjects to be RS

a5 drug-free as possible, and the laboratory studies were explained to

subjects so that any cuestions or fears about them could be d&iscussed. v
- - - . ) \

- Subjects were eliminated on the basis of the interview if they were \

judged Lo be psychotic, to be grossly unrelizble, oxr to be in a :apidly‘

changing state such a5 an acute neurcsis, or if they were taking drugs

ox medication of any kind excent occasional alcchol &nd ﬁicatine.
After these procedures 38 subjects were cccepited for laboratory

sbuwdy, and 20 actually cppeaved and coupleted the entive laboratory wiro-

'ccdﬁre (see below). In cddition to laboratory slcen, cach of these 29
subjects wos given a lohgcr (at lcast one heur) psychiotric interview)
and tool the California Personality Inventozy (CPI). '

Zach then slept in the laboratory for eight nights: The first two
nights, spaced abiut one week apart werc considered adaptation nights.

Wights 3, 4, 5, and 6, uabout onc week after night 2, werc consecuiive

* It has been found that high Mf scales are now cicecdingly common
among young male subjects in the university student and post-student

groupns.
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nights In the laksrctorv. On nighte 3, 4, and 5 subjects were given

thelr usuel indicazed siecap time, bul on night 6 weve allowed to slecp

84 lony 2o they wished; this gave us cn opportunity to study chinging

e natterns over the [our nights and would allow us to pick up any signs
that the shoct sleepers were becowing sleep deprived over the four nights.
Shoxtly after awakening, on nights 1 through 6, subjects took & 30 min=-
ute Wilkinson Vigilance Task (14, lSi a test especially sensitive to
sleen loss, to deternine morning functioning on such a test and again

” to pick u»n any possible develoning sleep deprivation.

Nights 7 and 6 were spaced about cne weel: apart. These were dicam

rezall njgiats which will not be discussed in this raper.

Results

We had hoped, in addition to the psychological data on a large nun-
ber of subjects, to find 10 laboratory subjects in ecach of four groups:
voung {age 2U=-34) long slcencers, young shoxrt slcepersf'oldcr (35-43)
long sleepers and older short sleepers. It proved aimost iepossible to
obtain subjects in the older long-sleep group; only one was actually
studied in the laboratory. o number of subjects originally applied, but
were all eliminated for various reasons during the screening.. We con-

sideved lowering the sleep cut-off point from © hours to 8% hours but

found this would gtill not obtain subjects. It may be that there rcally
ave no persong over 35 who routinely sleep 2 hours & night; certainly
there did not apncar to be manv. llovever, it is also possible that such"
nersons gimply were not vesry intcecrested in teking part in cxperimental
studing.  For o nuuber of obvious reasons, including financial status,
thieve is move intewest in such situdies among the 20-34 ycar old group.

. In any cuse, we have solid data for the four groups for the psychologi-
cal screening tests, but for only 3 groups for analysis of the physio-~

. logical slecp data =- 10 young short sleepers, 8 older shurt sleepers,
and 10 young long sleepers.

The internretation of the psychological studies and intervicws is

~uite complex, and will be reported in more detail elsewhere. We shall
summarize these results briefly, and then concentrate on the physiologi-

cal sleep results. Our chieéf focus here will be in presenting results

i . o
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on thé lony vs. the short sleepers, but we will also present data com-
naring the older and younge: short sleepers.

Tn the nsychological Lests, long and short sleapers could be conpared
ot the vavious stages in our screening procedure. Compuaring the large
groups who filled out the original sleep historics and Cornell Indices,
there was such great variability in both the long and short sleeper grouns
that no significant results werc obtained. Cortain differences did emcrge
between the smaller grouns remaining after screening.* On the MHPI test

chiort sleepers scored signilicantly higher (p <4 .01) than long sleepexs

on the L-scale, indicoting a greater tendency Lo want to appear normal
or accaptable. Long sleepers scored significently higher (p < .01) on

e -

the Si-vzale, indizeting A grester tendency tovords social "introversion!
or withdvawal. On Lhe 01 fornla Personclity Tnventory short sleener
scored higher (p < .C1l) on =coles indiciating scocial presence, sociability,
and £flexibility. This and the overall CPI orvofli’e shewed the short
sleepers to be more sosially adept and more dominant in their relatio-
ships with others

Our swummarics of the interviows end histories showed the following:
short slecwvers were all cither employed full-time -- often more than full-
time ~- or in sciool full-time -- and often both. Several reported working
70-80 hours pexr weell. Histories indicated that they had usually started
sleeping their short hours around age 16-18, with increasing pressures
from school and work, but unlike most other persons had found that thaoy
could de it and menage easily and even enjoy getting shorter amcunts of

- S

sleen than previously. The vocatieons of the short sleevers included en-
gineering, busincgs, carpentey, and controcting, and thoe ones still in

school were often studying ongineering, business, end economics.  The

short gleeners seemed ~uite confident about their job or school choices _ i
with relatively little hesitation or vacillation; sinilarly, they tool:

the sleep studies comnletely in their stride, with no complaint or worrics
about the cxperimental conditions. They were gencrally somewhat conform-

ist and cstablishment-oricnted in their job choice and their opinions.

* - The results that follow arc based only on the groun of 29 subjects

who had the lohg interviews, the MMPI and the CPI.

-

Best Avan%ab s Copy

ol




50

Psychologically, they appcared overall to be a successful and relatively

necalthy bunch with very little cver

t psychopathology, though some had

#i1¢ compulsive traitsu; howeverp) their entire life style involved keeping

busy and avoiding psychological vroblems rather than facing them. Scv-

eral of then asled about recactions

ments such ag "I don't let my worries go to my head.”" Thus

to stress or difficulties, made state-

nsofar as

there wag pathology in this group it was in the direction of hypomaniay

and reliance on the mechanisms of denial, avoidance, and keeping busy.

TLonyg sleencis inaluded a greater variety of professions and interests

than the short slecpers. Several of

the wen were unemploved, but scv-

cra!l hield rosponsible jobs in @ number of aregs; several were sculplbors

or part-tiimce students and a Zew cou

1d be described as "hippies". One

might. thinll that theiv long sleep was merely a result of their having

less strenuous vorling hours, buk hl stories indicafe again that usually

tue pattermn of long nloep was-ostab

—

crnenee, and alvays Dreocodad the cur

lished in late childhood ox adol-

rent voxic oattcxn or life style. Long

sloonys anpeacea less ()1LbLﬁlgt in-their views than the short slecpers

and inclugad

though subjects with sevese

some individuals who were cuite creative in their work. Z4l-

nsychiatric pathology were screened out, the

remaining long siceper gioun nonetheless showed @ great variety of psy-

chological and social problens. They tended to be shy, some were mildly

\dc)J:Jscd.fbomc shomed cons iderable

anxicty in the interview. 2Almost

all clywod evidenae o none ;nh¢ultlon in the spheres of sexual or ag-

J)Cvgk&ﬁ Lur»qun-Ag. They also had & nawerr of ninor medical and psy-

ch»uum1{~ﬂ rablenss, and they fue uently tended to complain about the

cuverinvent wna thv, occasiondt noloes

okiiinly ‘1~‘vdvd chnes of denvessi

and ncur“vthChJa. Sevesral but not @11 of thoaco

in the schp wooms, drofts, cte.

TL00a havd Ln characterize £hem pasychological 1y ds e group, but they

ive reacticns, nild enxicly ncuroscs

sciously placed gireat

value en ‘sieep, and even sow it as an escane from a somewhat painful

waking life. One said "1 value the
nleep ¢ lat to get ﬁwcy from things
~ The results of the laboratouy
I, II, and TIT bata are presented
uninterrupted nights 2, 4, and 5 on

young long sleeners, young

izolation of slecen" another said "I
sleep studies are prescnted in Tables
as means and standard deviations for

2ll subjecks in the threc groups =--

short sleeperss and older short sleepers. It

Best Available Copy




can be reen thot the short sleepers avcraécd 5% hours of sleep per nighty
vhile the long sleepers overaged slightiy over 8% hours of actual BEG |
slecr, though they cll goent at least 9 hours in bed. The wmost striking ' ~
result in the entire study, clearly evident. in Table I, is that despite

the greoat differcnces in totil sleep time betwecn long and short slecpers)

the two groups spment aluost identical amounts of time in slow-wave slcep =-

stages 3 and 4 of slecp. The actual amount == about 75 minutes -- is cuite -

average for subjcéts in our laboratories. If only the two groups ol age
20~24 are compared, (uince age is known to affect slow-wave sleep), the
chort sleepers actually spend several winutoes wore per night in slow=
wave sleep than dn the long cleepevs. Chviously the other portions of
sloep make up the grealt Gifferencze in total sleep between the long and
short sleepecrs; the difference is especiclly marked in time spent in the
D-state == 121 ninutes in the long sleepers vs. 65 minutes in the short
sleepers. These values fall neotly, almost cruidistantly, on eitherx side
of our mean normal vilues of 25-100 minutes. The long slecpers also spent
morxe time in stage 2, ond worce tire awake.
When these figures are expressed as percentages of total time in
bed (Table II), slow=wave sleep of course occupies & significantly higher
percentage of total time in the short sleewmers than in the long sleepers)
whereas D-time percent docs‘hot Ciffer greatly. V g
A cuestion of intcrest might be whether the much higher D-time in T 5
‘the long sleepers is obtained as a result of more P-periods, longer D- |
periods, or both. MTable 1IXI indicates that both were true: Although
the S-D cycle is longer in the long sleepers their longer night of slcep
gives them significantly more D-periods than the short sleepers; but in
addition the long slecpers have somewhat longer individual D-periods.
As cxpected from the subjective reports, the long sleepers not only
spent slightly more time awake than the short sleeperss hut had somewhat
longer sleep latency, and more awakenings during the hight (Table III).-
However there was great variability on these measures:

The number of eye-movemcnts per unit time(calledvREM-dehsity) is

sometimes taken as a measure of the "intensity" of the D-periods; situa-
tions such as recovery from D-deprivation arc characterized by a high
RiM-density; also, reports of vivid, active dreams come from D-periods

with a high'REM-density (2). Table III indicates that the long sleepers

Best Available Copy
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_‘Thus'thc lone

5le

v within D=periods than the short
epers cannot be

sleepers.

aid to have long but less

D=neriodst if anything their D=periods are even wore intense than those
of the shoct sleepers. v

intence
5ldo :

nothing very unexpectoed:

v S i

[

slightly less time in slow-wave sleep.

) t
Crmparison of the older with the younger short sleepers reveal:
G ot

he older subiccts spent more time awake,
agn reported in unselectced grouws (12)

had @ lower D-latcncy; the significance of this is unclear, but it mey
jects, sinc

2 and '
This agrees with the cffects of
In addition the olde

i

v subjects
co s
br related to the somewhut lower slow-wave sleep time in the oldey sub-
s._- »
posed nf slow-wave sleen, and

ince sleep before the first D-period is almost entirely cowm-
duced slow-wave sleep time 172)

]
=
o
. "
Nt ‘p\
m
it 1 Xnown that older. subjects have rec- ?;n
o
2
betaited comparisons of nights 3-5 with night 6 were made but can o
. . o
only be simnarized here: there were no changes in sleep stages on night $;;

6, suggesting that the short sleepers had not become deprived during L
their consecutive nights in the laboratory. qulldnCQ tests also showed
no change thit could Le interpreted as sleep depri\ation.

Mirgt

Discussion

of a1l there is the cuestion o

groups ol cubjects with di“ferences in
>

whether w2 have truly. studied
sleen need.
done evevything possible -- obtaining careful sleep histories, medical
histories, current sleep loas, cte., an
aboratory steep studic
demrivation

)
1y
na

NL believe we have

~ffoecty --

obtaining muitiple consecutive
with an opportunity to look into possible slezp
so that we can most probably rule osut the péSLJ—
bitity that the shovt sleepers really needed more sleep but were chron-
1cally sleep deonrived. In L
G

fact, unless the short sleevers were consis=

tently lying to us, and perhaps taking daily homc‘ﬁaps while on the slecp
tudy, we do not sec any reasonable alternative to postulating a reduced
sleep need. For the long sleepers, it is more difficult to ascertain

gotten along on less.

absolutely that they nccded their 9 hours of sleep and could not have

the various ruestionairres and history forms.

Here we relied on the interviews; and reports on

Bach long slecper stated
that on various occusions he had tried sleeping less found it uncomfort-

Voot Af‘!lt)
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able, and felt that it interferred with his functioning. "Thercfore)
though we consider it unlikely, it still remains a slight possibility

for the long slcepers, and a very remote possibility for the short sleeners,

EEEIE SEE S = Jo

that they actually had average sleep needs and were merely obtaining un-
usual amounts of sleep.
Our most basic finding -- the identical and normal amount of time
'spent in slow=wave sleen in the two groups, and the very cifferent
amounts of D-time -~ are consistent with a report on two short sleepers
by Jones ond Oswald (8) and with a study by Webb and Agnew on college

~

students who revorted Lo crtranc long or short sleep (3L2).  Dul whot does
this mean, in tcrms of slcep need;‘and factors which might affect it7
One way to characterize the groups overall might be to say that the
longy sleepers are poorer sleepers than the short sleepers; they clearly
' spend more time awake during the night, have more awzkenings, and on
'intervicw genezrally report that their sleep is not cuite so deevp or sat-
isfactory, and that they do not feel as refreshed in the morning as the
short sleepers. Qualitative aspects of the EEG records also appear to
.gupport these differcnces: The short sleepers provide "easy to score"
terords: the S and D periods are well demercated, there is very little '.‘%
'ambiguoUs; hard-to~score time and there are not a great many shifts
‘back ahd forth between stages of sleep. The long sleepers show not only a¥
more awakenings but wore. stoge shifts, and often more ambiquous stretches
of record as well. The long sleepors resemble various groups of mildly
anxious or depressed subjccts studied in our laboratory and othcis (1),
while the short sleepers fall at the opposite extreme.
Comparing our qgroups with twec groups studied by Monroc whom he cat-
egorized as “good slgepers" and "poor sleepers".(9), it avocars that his

' resemble our long sleepers psychologically rather than

"poor slcepers'
- our short sleepers; everi though his "poor sleepers' were insomniac and
obtained less than average sleep times. '

Are the long sleepers, then, merely "well-compnesated insomniacs?--
people who resemble insomniacs psychologically ahd who physiologically
tend to sleep poorly in scme senses (many awakenings, many stage shifts,
long sleep laﬁgncy) but who are able to compensate fotr this inefficient
sleep by remaihing asleep for a very long time?

th our View this is a partial but insufficient explanation for our

ek iad
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‘dota. 1f our EEG tracings can give us any indication as tao what,may.be F
- imgortant parts of sleep, we might look at “irst at the decp, slow wuves
of stages 3 and 4 Hormally occurring withit the first Hours of sleew. |

We have hoted that the long sleepers obtdifi hormal smounts of stages 3
ohd 4, 1If they are "compensated insomniscs* unable to obtain these slow
waves efficieitly wo might expect the slow-wave.sleep to oceur iater,
or spread out over the entire night. However, this is not the éase; the
long sleepers concentrate their slow-wave sleev early in the night as
do normal and short sluepers. Then vwe might cxamiggtthc D-periods: A
night of sleep is so arranged that the additional/hours of slcep prc-
vide a grcat deal of D=time, but the long sleeper does not stop when he
has accumulated a normal cuota of D-time or of phasic events; his hight
containyg roughly twlce as much D-time and three times as many rapid cye
movementn within D-periods es the night of the short sleeper. The pos-
sibility must 2 econsidered that the long sleepcr is not trying in-
cfficiently to get the usual sleep) but actually requires more of a
certain kind of sleep, namely D-time. '

Our view, derived from this study and other related sleep ihvesti-
gations) is that thare arc twr scparate functions fulfilled by sleeps

and accordingly two separat¢ sleep nceds. First, a tleed for slow-wave -

slecp, which appears to be relatively constant across all subjects} our Y.
guess {s that this necd has something to do with physical restoration. ” :

one of the indevendent vaviobles found to alter the amount of siow-wave
sleep is exerciser increancd exevcise levels are followed by increased
slow-wave sleep in man (1) and in the cat (7). Human drowth hor- =~ = = ;
mone  (HGH) secretion norwally shows one o two peaks early in the night
correspohding to the tiwecs when most stage 3, 4 sleep occurs (1U; 11).
when subjects switch to daytime sleen), the porak switches as well, indi- !
cating that HGH is probably secreted specifically during slow-wave slcep
(10). fThis again suggests an anabolic or pHysically restorative function
for slow-wave sleep. '
Second'y we believe there is a need for b-time. (We base this partly
on numerous humah and animal studies of D-deprivationt ofi the basis of
the prescnt study alone, an alternative hypothesis wolild be that otily sws
is needec.) The need for D shows coasiderable variation from individual
to individual, and may be related to personallty and psychoioQicai states
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ftom the present correlative study we cannot €ittly derive any causative
explanations, but a plausible hypothesis is that the life style or per-

sonaiity of the long sleeper is associated with a greater recuirement

for D-time. We have suggested previously, on the basis of long-term

slecp studies in hospitalized patients, that higher bD-times were found

at times Jf psychic pain or psychic dise~uilibrium with changing defense
patterns (4, 6). Likewise we have found that women, and especially womcn with
premenstrual tension, have higher D-times during the premenstrual phase

. of their cycle, a time characterized by irritability, depression and
anxiety, and unstable defense patterns (3). Certainly the long sleeper

T o e

is relatively anxious and depressed, and his life estyle involves change

and worry.

; o

- on the other hand we have found that & group of patients who con=
sistently function on little sleep and very low D-times are manic pa-
tients (5). The manic phase of illness is of course characterized by
extreme avoidauce of psychic pain and distress. The short sleepers

‘ show a milder form of the physiological sleep pattern we have found in

P mahia, and in fact, as mentioned, the short sleepers are a bit hypo-

manice: although they are efficient and accomplish a great deal they

tend to deal with problems by keeping busy, and by denial. Thus both .

A +
betwsen subjects and within subjects a pattern of pain, anxiety, or A%
shifting defensive patterns may recuire more D-time at night. & .
in summary, then, we are suggesting two separate sleep needs, and :

two geparate sleep functions to fulfill these needg -- a predominantly
anabolic and physically testorative function fulfilled by SwWS, and ak=
other perhaps more psychological restorative function fulfilled by the
D-!tlt..




%-a“)‘ﬂu‘ L

At

Awake

Stage 1
Stage 2
Stage 3
Stage 4

sws (3 + 4)

D-state

Total sleep

*gignificantly different from long sleepers, p ¢ .05,

TABLE 1:

Sleep Patterns of long and Short Sleepers

LONG SLEEPERS

(nge

44.2
17.3
261.4
22.5
47.4

69.9

121.2

514.0

(L“'\.'" HUP N VL0 f‘ilc(.lt)

¢819M£10lnt1y different from young short aleeperas, p ¢ .05.

20-34)

(+39.4)
(+16.0)
(+73.7)
(+ 8.6)
(+30.4)

(+33.0)

(+35.5)

(+55.8)

SHORT SLEEBPERS
(Age 20-34)

11.3 & 7.2)*
8.1 (+ 6.0)
167.2 (+15.7) %4
25.0 (+10.0)
53.3 (+19.5)

78.3 (+23.9)

65.2 (+15.8) s

330.1 (+27.7)4ee

Minutes Spent in Each Stage (Mean + Standard Deviation)

SHORT SLEEPERS
\age 35-49)

26.2 (+16.4)7
8.4 (+ 5.2)
150.3 (+35.2)
19.6 (+ 7.2)
42.2 (+33.9)

61.8 (+34.8)

66.2 (-19.4)

312,9 (+12.8)

#ep ¢ 01 etep ¢ .001

(t~test, 2 tailed)
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TABLE 1I: Sleep Patterns of Long and Short Sleepers

Percentages of Total Time in Bed Spent in Eac i Stage
(Mean + Standard Deviation}

cncdiubmadiin o g i

LONG SLEEPERS SHORT SLEEPERS SHORT SLEEPERS
(Age 20-34) (Age 20-34) (Age 35-49)

Avake 9.2 (+10.1) 3.3 (+ 2.4) 8.4 (+5.3)°
Stage 1 3.1 (+ 2.8) 2.5 (+ 1.8) 3.3 (+ 2.4)
Stage 2 50.0 (+11.5) 50.6 (+ 7.1) 49.4 (+10.0)
Stage 3 4.4 (+ 1.8) 7.5 (+ 2.6)** 5.7 (+ 2.1)
Stage 4 9.7 (+ 7.1) 16.4 (+ 4.9)¢ 12.8 (+10.0)
SWS (3 + 4) 14.1 (+ 7.7) 23.9 (+ 5.6)** 18.5 (+10.3)
D-state 23.6 (+ 5.9) 19.5 (+ 3.7) 20.4 (+ 5.3) 1?
tgignificantly different from long sleepers, p ¢ .05, *"p ¢ .01 (tetcet, two-tailed)

+qutufic;mt.).y different from young short sleepers, p ¢ .05 (t-test, 2 tailed)
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T.BLE 111: Sleep Patterns of Long and Sho "t Slcepers

Other Sleep Charucteristics (iean + Standarxd Deviation)

LONG SLEEPZRS SHORT SLEEPERS SHORT SLEEPERS
(Age 20-34) (Age 20-34) (Age 35-49)

No. of awakenings
per night Gurrounded 16.8 (+ 9.8) 12.9  (+11.8) 15.5 (+ 7.4)
by sleep)
Sleep latency (min) 34.4  (+30.1) 17.1  (+19.1) 27.1  (+37.8
D-Latency (min) 99,1  (+46.9) 93.8 (+18.8) 70.4  (+17.2)"
First cycle length
(onset D, to onset 107.8 (+23.4) 89.3 (+17.3) 100.0 (+ 7.4)
Dz) (min*
Second cycle length
(onset D, to onset 122.7  (x19.0) 93.9 (+11.6)%* 97.9 (+11.0)
b,) (mjnf .
No. of D-_Oeriods 4.5 (_'t 009) 3.2 (_t 008).* 3.2 (-t 0‘7)

Mean D=period

Langth (min) 28.7 (% 6.6) 22.6 {4 6.2) 22.7 (4 6.6)

[
3

hd
Mean REM-density 0.179 (+ 0.083) 0.114(+ 0.054) 0.128 (+ 0.057) ’Te'

*+ Significantly dirfferent trom long slcepers, p < .05; ** p ¢ .01 (t-test, two-tailed)

* significantly diffec.cont from youryg short sleepers, p ¢ .05 {t-taesgt, two-tailed)

REM-density is expressed as the number of 3-sccond epochs within D-periods cone
taining un eye movenent divided by the total number of 3-second epochs within
D=periods, times 100, i.e., percent of 3-second epochs containing eye movements.
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TABLE 1

THE NUMDBIR O SUBJECTS FOR IACH SET OF DATA

Cornell Index

Sleen Questionairre

Rottoyr Inconplete
Sentencas

“innesot: ‘ulti-
nhosic Personality
Tnventeory

ITntorviow

Vilkinsen Vigilunce

Teet

¢ Shecek List

- o '
i Tarnd L Pavaholog-
; 3

Taventory

R
PR SE Sk LIV

;’v}‘s:(.‘ LN
FiE & BRI HMEW

Ty

T'ONG 7

YOUNG

LONG, OLD

18

i
<o

10

24

24

24

ab

SHORT, YOUNG

SHORT, OLD

61

61

61

15

10

19

10

42

a9

12

12

o«

D

e
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THABLE 2

ANOVA Large Group Both accepced & rejected
All subjects Bostan & N.Y.

var. 15 Sunday Sleep Sig. at greater than 01
Rows (L vs S) Long sleepers sleep longer on sundays than short sleepers do.

Var. 22 Dream depth Sig, tetween .10 & .0S

Columns (Y vs. 0) Young sleepers report more dreams than long sleepers.

ANOVA Large Group Accepted seperated from Rejected
All subjects Boston & N.Y.

var. 15 Rejected Sunday Sleep Sig..at greater than 1%
Rows (L vs. S) Long rejected sleep longer than short rejected.

Var. 15 Accepted Sunday Sleep Sig. at greater tham 1%
Rows (L vs. S) Long accepted sleep longer than short accepted.

Var. 18 Rejected Night Waking Sig. between .10 & .05
OColumns (Y vs O) 0Old sleepers wake up more frequently during the nite.

Var. 21 Rejected; Sleep Depth Sig. Between.l0 &.05
Rows 7.  (LvsS) Rejected long subjects sleep deeper than rejected shorts.

Var. 22 Rejected Dream Revorts Sig. between .10 &;.05
Rows ( Lvs S) Long rejected report more dreams than short rejected.

Var. 24 Rejected Sleep Pill Sig between .10 & .05
Columns (Y vs 0) Rejected cld subjects report taking more sleeping pills
than rejected young.
Var. 25 Rejected Wake Pill Sig. between .10 & .03
Columns ( Y vs O) Rejected young sleepers report taking more wake pills
than the rejected old sleepers .




TALLE

ANO¥A Small Group Accepted included with Rejected
All subjects Boston & N.Y. who have
taken MMPI

Var. 1 MMPI Lscale Sig. between .25 & .10
rows (L&S) Short sleepers have higher scores cn L scale than the long
sleepers.

var. 13. MMPI Si scale Sig. between .25 §.10

Rows (1 vs. S) Long sleepers have higher scores than short sleepers.

ANOVA Small Group Accepted seperated from Rejected
All Subjects with MMPIs Boston & N.Y.

Var. 1 Accepted I Scale Sig. at 5%
Rows (L vs S) Short sleepers have higher scores than long sleepers.

var. 5 Rejected D scale Sig. between .25 & .10
Rows Y vs. O.) O0ld sleepers have higher scores than young ones.

Var. 6 Rejected Hy scale Sig. between .25 & .10
Rows + Columns The young short sleepers have highest gcores.

Var. 11 Sc scale. Rejected Sig. between .10 & .05
Rows (L vs S) Long sleepers have higher s.>res than short ones.

Var. 11 Rejected Sc scale Sig. between .10 & .05
Rows + Columns The 0ld long sleepers have highest gcores.

Var. 13 Accepted Si scale Sig. between .25 .10
Rows (L vs S) long sleepers have higher scores tht short sleepers.
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TABLEG : Sleep Patterns of long and Shert Sleepexs
Minutes Spent in Each Stage (Mean # standard Deviation)

1 LONG SLEEPERS SHORT SLEEPERS SHORT SLEEPERS

(Age 20-34) (age 20-34) (Age 35-49)

h Awake 4.2 (£39.4) 11.3 (& 7.3)* 26.2 (+16.4)"
Stage 1 17.3  (416.0) 8.1 (+6.0) 8.4 (+5.2)
Stage 2 261.4  (473.7) 167.2  (+15.7)%* 150.3 (+35.2)
stage 3 22.5 (¢ 8.6) 25.0 (+10.0) 19.6 (& 7.2)
stage 4 47.4  (430.4) §3.3  (+19.5) 42.2  (+33.9)
sws (3 + 4) 69.9 (+33.0) 78.3  ($23.9) 61.8 (+34.8)
D-state 121.2  (+35.5) 65.2 ($15.8)%%* 66.2 (+19.4)
Total Sleep $14.0  ($55.8) 330.1  (+27.7) % 312.9  (¥12.8)

*significantly different from long sleepers, p € .05; ** p ¢ .01;e* p < .001
(t-test, two-tailed)

’siqnincmuy Aifferent from young short sleepers, p < .05. tg=test, two-tailed)
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TAELE 7 : Sleep Patterns of Long and ghort Sleepers

Percentages of Total Time in Bed Spent in Bach Stage
(Mean + Standard Deviation)

LONG SLEEPERS
(Mge 20-34)

Awake 9.2 (#10.1)
Stage 1 3.1 (& 2.8)
Stage 2 50.0 (+11.5)
Stage 3 4.4 (+1.8)
stage 4 9.7 (+ 7.1)
WS (3 + 4) 14.1 (¢ 7.7
D-state 23.6 (+5.9)

*gignificantly different from long sleepers. p ¢ .05;

SHORT SLEEPERS

(Age 20-34)

3.3
2.5
50.6
7.5
16.4

23.9

19.5

(+ 2.4)
* 1.9)
+ 7.1)
(+ 2.6)%*
(+ 4.9)*

(+ 5.6)%w

¢ 3.7

SHORT SLEEPERS
(Age 35-49)

8.4
3.3
49.4
5.7
12.8

18.5

20.4

+
(+ 5.3)

(+ 2.4)
(+10.0)
(+ 2.1)
(+10.0)

(+10.3)

(¢ 5.3)

*uqnuicantly differunt from younqg short sleepers, p ¢ .05 (t=t: ., two~tailed)

3

** p ¢ 01 (t-test, two-tailed)

e
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LONG SLEEPERS
(Age 20-34)

No. of awakenings
per night (surrounded 16.8 (+ 9.8)
by sleep)
Sleep Latency (min) 34.4 (+30.1)
D-Latency (min) 99.1 (+46.9)
First cycle length
{onset Dl to onset Dz) 107.8 (+23.4)
(min)
Second cycle length
{onset D, to onset D_.) 122.7 (+19.0)

2 3 -
(min)
No. of D-periods 4.5 (+ 0.9)
Mean D-period
Length (min) 28.7 (+ 6.6)
Mean REM-density 0.179 (+0.003)

tgignificantly different from long sleepers, p ¢ .05; *¢ p ¢ .0}

Othar Sleep Characteristics

SHORT SLEEPZERS
(Age 20-34)

12.9

17.1

93.8

89.3

93.9

3.2

22.6

0.114(+ 0.054)*

(+11.8)

(+19.1)

(+18.8)

(£17.3)

(+11.6) we

(+ 0.8)#+

+ 6.2)

TABLE 8 : Sleep Patterns of long and short Sleepers

(Mean + Standard Deviation)

SHORT SLEEPERS
(Age 35-49)

15.5 (+ 7.4)

27.1 (+37.8)

70.4 (+17.3"

100.0 (+ 7.4)

97.9 (+11.0)

3.2 (+ G.7)

22.7 (+ 6.6)

0.128 (+ 0.057)

{t=test, two=-tailed;

*significantly different from young short sleepers, p ¢ .05 (t-test, two-teiled)

Ri=density is expressed as the mmber of 3-second epochs within D-periods containing an
aye movement divided by the total mmber of 3~second epochs within D-periods, tises 100,
. - i.e., percent of J=gecond epochs containing eye sovements.
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TABLE 9

RAW DATA AND REM DENSITY
{For Boston Subjects Only)

SHORT SLEEPERS RAW DATA REM DENSITY
Total No. 3 sec. REM Intervals Total No. 3 sec. REM Intervals
Total Nunber Pages (Total Number Pages) (10)
NAME NIGHTS NIGHTS
3 q 5 3 4 5
L. Burke 194 270 239
— — — . .19 .127
155 139 187 125 194
C. Greenbaum 196 154 170
168 134 135 .116 .114 .125
J. Jacobson 190 159 382
101 3 157 .157 «212 .243
R. Japinga No rccorJ 234 132 a
-——157 _189 .149 .096
P. Minar 37 110 49 1
— —— —tma— . . Q .
10 156 159 033 070 4 .03l
E. Nagai 161 233 294
| Tas 5% VD 115 .188 227
C. etan a3 3 36 |
ane— at——— a——— . _O .
113 43 140 077 41 061
B. ugen 120 17 a5
— ——a— B — . .69 .03
T ¥n) R 102 6 035
L. Scirheocu 152 114 122 ~ - -
—T‘: -]-7-%-;,)- TG—(? . 137 .61 0T
C. ootk 119 93 26 ' - e
1—-:*3 -1—6—_7- -1-55- .061 . 355 052
. V. tianm 217 134 120
ma— S ost——— 9> a9 ;
o T S .032 .022 107
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TABLE 9

(continued)

RAW DZT.. AND REM DENSITY

(Fo:

Boston Subjects Cnly)

LONG GLEZPERS

RAW DAT

Total MNo. 3 sece.

7

PE Intervals

PEM DENSITY

Totul No. 2 sec.

REM Intervals

Total Nuiker Pzges

(Total Mumbexr Pages) (10)

NAME ZGHTS NIGHTS

ERE 4 5 3 4 5

T
D. Brown 663 1138 1082
.27 «373 .42

223 305 255 ° 373 424
H. Berger 146 320 246 o

T =5 3 373 .103 .085
A. Davis 731 716 716 . \

305 345 378 .2390 .207 .189
G.R. Landis €94 787 767

— —_— — 200 o 22 .322

332 336 230 20 1 32
%. Saxe 231 197 436

1_8%. -2_0—1. '2?—\0 <177 .067 .191
G. Saxe 27 134 240 .

% e 75— .048 L100 <175

Comnore Moon REM Density
LONG VS. SHORT
X = .10 X o= 106
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TABLE 10
MEAN OF NIGHIS 3-5
vs. NIGHT S
$(20- 34) §(35-49)
: X N6 P X N6 P
~ Sleep latency 17.1419.1 11.4+10.9 n.s. 27.14#37.8 20.6+27.8 n.s.
lst D-period Latency 93.8+18.8 94.2+29.0 n.s. 70.4+17.2 97.6+48.4 .05/p/.10
. //’Aw 5.0+ 3.7 8.4+14.4 n.s. 10.4+ 6.4 9.8+ 8.4 n.s
an. [D(REM) 26,7420.9 29.2+ 9.9 n.s. 30.8+11.5 28.5+14.2 n.s.
ln_ L 4.5¢4 6.2 3.4+ 4.0 n.s. 6.5+ 5.2 8.3+10.2 n.s
i 2 82.1+414.7 75.4+18.0 n.s. 77.8+29.5 87.0+26.9 .05/p/.10
Hours
3 18.0+ 6.2 16.3+ 7.5 n.s. 14.8+ 6.1 13.5+ 3.1 n.s.
o 4 45.7+16.7 46.1+19.3 n.s. 39.7431.7  34.0+25.9 n.s
Seer A 63.7416.6 62.6+21.6 n.s. 34.5426.3 47.5+426.1 n.s

B s .o
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f e TABLE 11

éi.-
N

!

i

,

TCTAL SLEEP TIMES

R

Nights 3-5 and Night 5 vs. Night 6

By rrmn e e

: S (20-34) £_(35-49)
’; NS N6 X (3-5) NS N6 X (3-5)

=i
[
[
o
.
=}
(o8
~
~
v
w
(¥4
(=
—

333.2 316.4 312.9

Sx 26.5 63.4 28.6 21.4 61.0 12.5

P .05/p/.10  .05/p’.10
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