The Effects of Sleep Deprivation

Seep can be observed in mammals, birds and
reptiles. Thishad led many researchersto ask
themselves what its functionis. One way of

finding out what deep isfor isto deprive humans
and other animals of dleep and see what the
effects are.

Animal Studies

Animals that are deprived of seep for long
enough eventually die. This appearsto indicate
that sleep is necessary for normal biological
functioning.

Rechtschaffen & Bergman (1995)

Aim: to show the dfects of sleg deprivation in
animals.

Sample rats.

Design: laboratory observation, longitudinal.
Method: rats were mmpletely deprived o sleep for a
period of four weeks. During thistime, observations
were made of appetite, body weight, metabolic
activity and brain activity.

Result: therats darted to eat more, but at the same
timeto lose weight. Body temperature rose and
metabolic rate increased. After 2 weeks, weight loss
was very marked, despite increased food intake, and
body temperature had become unstable. At this point,
the thyroid gland failed and metabali ¢ rate dropped.
Within three weeks, the rats were showing signs of
immune failure and most had died after four weeks of
continuous g eep deprivation

Conclusion: deep appearsto be necessary for the
maintenance of life. Without it, the body has to work
harder than usua just to keep gaing —thiswas $own
by the way metaboli c rate and food intake increased in
therats. Sleg may have aroleto play inimmune
functioning, as it wasimmune failure that led
indirectly to the death of most of the rats.

There ae some problems with the results of studies
likethis:

e Ratsand humans are biologically rather
different, so what is true of rats may not be
true of humans. In other words, it may not
be possibleto generalise across peciesin
this way.

e Theresults of this gudy may be dueto
stress, not deep deprivation. The
procedures used to keep the rats awake may
have been highly stres€ful, and it could have
been this that led to their eventual degth.

Studies Using Humans

Sudies of humans have produced different
resultsto animal studies. In general, there has
been no evidence that sleep deprivation in
humans leads to problemsin metabolism,
appetite, body temperature or immune
functioning, even after 200 hours of dleep
deprivation.

Webb & Bonnet (1979a)

Aim: to show the dfects of sleg deprivation in
humans.

Sample: two adult males.

Design: exploratory study.

M ethod: the pps were restricted to two hours deep on
one night. Measures weretaken of physiological and
psychological functioning and the pps deep was
monitored the following night.

Result: The ppsreported noill effects the foll owing
day. Thefollowing right, they fell asleg» more
quickly than usual and slept for dightly longer than
usual.

Conclusion: short term slegp deprivation has no
obvious effects in humans, but thereis atendency to
catch up on logt slegp.

Webb & Bonnet (1979b)

Aim: to show the dfects of longer-term deep
deprivation in humans.

Sample: student volunteers.

Design: longitudinal.
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Method: Over aperiod of two months, pps were
allowed shorter and shorter sleguing times, reducing
from 8 hours a the beginning o the study to 4 hours
by the end. Measures of physiological and
psychological functioning were taken.

Results: Therewere noill effects for the pps.
Conclusion: long term sleg deprivation hasnoill
effect on humans.

These studies show that slegp deprivation in humans
does not produce the same dramatic effects asin rats.
However, two points should be made:

e Inthefirg study, there was only a very short
period of sleg deprivation. Longer term
sleep deprivation may have produced more
of an effect.

e Inthe second study, (1) the anount of sleep
was gradualy reduced, so that pps had time
to adjust; and (2) ppswere ill getting 4
hours of deepin every 24.

So these studies don't tell us about the effects of total
and abrupt sleep deprivation over longer periods of
time. Studiesthat have looked at total deep
deprivation suggest that it has some unpl easant eff ects
including:

e Increased deepiness, and generally
decreased arousal.
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*  Problemsdoing cognitively demanding
tasks, such as mental arithmetic.

e Increasedirritability.

e Perceptud disturbances (but not
hallucinations).

However, it must be stressed that these dfectsare
rather slight and there is no evidencefor amgjor
declinein either health a psychological functioning,
even foll owing long periods of sleep deprivation.
Nonetheless, there ae still problems with the studies
that have been done on humans. These include:

*  Theppsin such studies are volunteers.
Therefore, the dfects of slegp deprivation
may be far less gres<ful than for non-
volunteas. Asan example, of this, deep
deprivation of prisoners has been used in
many countries as aform of torture.

*  For ethicd reasons, extreme periods of deep
deprivation have not been studied. It may
therefore be the case that deep deprivation
is ultimately fatal in humans, but the periods
involved are far longer than those we have
been ableto study.

Selective Deprivation of REM Sleep

Because there are different types of deep, some
researchers have looked at whether deprivation
of different stages of sleep has a particular
effect. Most researchers have concentrated on
REM deep deprivation.

Jouvet (1967)

Aim: to investigate the eff ects of REM deprivation in
animals.

Sample adomestic cat.

Design: longitudina observation in laboratory.
Method: the @t was placed on asmall i sland
surrounded by cold water. When the et went into
REM slegits keleta musclesrdaxed, leading it to
fall into the water, waking it up. The effects of thison
the @t’s physiological and behaviourd functioning
was observed owver aperiod of 70 days.

Result: Thelonger the @t was deprived o REM
sleep, the more d@temptsit made to enter REM. The
cat became progressively more disturbed and
eventualy died.

Conclusion: REM is necessary for adequate brain
functioning.

Once aain, the problems with this gudy isthat it was
done on a non-human and the technique used was very
stressful, so nit is difficult to tell whether the ct died
from REM deprivation or from the effects of being
cold and wet for over two months.

Dement (1960)

Aim: to investigate the eff ects of REM deprivation in
humans.

Sample student volunteers.

Design: experimental, longitudinal.

Method: pps spent their nightsin adeep laboratory,
hooked upto an EEG. The experimenta group were
woken up every time the EEG showed they were

entering REM sleep. The control group were woken
the same number of times, but only in NREM sleep.
Result: asthe experimental group was deprived o
REM for longer, they made more d@temptsto enter
REM sleegp. When they were eventually all owed to
sleep uninterrupted, they increased the amount of time
spent in REM over the next 5 days, until they had
recovered what they had lost (REM rebound).
Conclusion: REM sleg isin some way necessary for
proper brain functioning, as the body triesto get it
when deprived o it and makes up for lost REM by
getting more of it foll owing a period of REM
deprivation.

Dement (1960) also foundthat the pps became
irritable, suspicious and paranoid, which might be due
to interrupted brain functioning. However, Dement
(1965) repeated the @ove study and did not find any
such effects. He mncluded that the psychological
symptoms foundin the original study were the result
of demands characterigtics, as he had warned the pps
in advance that he expected them to have psychiatric
problems.

Not al people who are deprived o REM sleep show
any problemsat all. Pinel (1993) uses the example of
depressed pati ents taking tricycli c antidepressants.
These drugs effectively suppress REM sleep entirely,
so peopl e taking them may get no REM &t all for
months at atime. However, they don’'t seem to show
any ill effectsasaresult. However:

e Thebran functioning o depressed patients
may be different in anumber of ways from
that of clinically normal people, soit may be
unwiseto generaise.

e Thedrugs may have some action that
compensates for the effects of REM
deprivation on the brain and behaviour.

Conclusions

Theresultsfrom studies of seg deprivation are
inconsistent. Slee appeasto ke necessary —we
al try to get it and don't fed right if wedon’t —
but on the other hand, deg deprivation does not
seem to have a dramatic impact on functioning
in humans. Similarly, REM deprivation does not
seam to have a marked effed on how well
peopl e function but a the same time, humans
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and other animalstry to compensate for lossof
REM, which appeas to suggest it isimportant.
It remains posshle that the timescales involved
for the effects of deep deprivation in humansto
become obvious are greater than ethical
strictures all ow us to investigate.
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