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ABSTRACT

Sleep and its disorders are increasingly becoming important in our sleep deprived society. Sleep is
important for  hormonal and metabolic processes in the body . Research shows that sleep deprivation and sleep
disorders may have profound metabolic and cardiovascular implications. Sleep deprivation, sleep disordered
breathing, and circadian misalignment are believed to cause metabolic dysregulation through myriad pathways
involving sympathetic overstimulation, hormonal imbalance, and subclinical inflammation. This paper reviews
sleep and metabolism, and how sleep deprivation and sleep disorders may be altering human metabolism. We
know a lot about how we sleep – nevertheless, we know a little about why we sleep.
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Introduction

On average, we spend one third of our lives in sleep - a longer time than we spend in other activities.
It is intriguing that such a large part of sleep, necessary and vital for us to feel good, is still a mystery.
During the last 50 years, numerous researchers have investigated sleep patterns and physiological and
neurological changes that occur while we are asleep. We know a lot about how we sleep – nevertheless, we
know a little about why we sleep.

Normal sleep: In recent years, many researches have been conducted related to sleep neurologically,
endoctrinologically and physiologically. Following this, now we know a lot about how we sleep, and changes
that occur while we are awake or asleep.

Stages of sleep: When we fall asleep, our level of consciousness changes and shuttle between the two
types of sleep:
- non-REM sleep
- REM (rapid eye movements) or paradoxical sleep
- Non-REM sleep
- Non-REM sleep is frequently divided into four stages, based upon electroencephalographic changes that

occur in the course of sleep.
- Stage 0 – Wakefulness has changed completely.
- Stage I- Drowsiness. This is the situation a person falling asleep encounters. If the person is waked up

at this stage of sleep, he will generally tell you that he is awake even though he is not completely aware
of what’s going on around. 

- Stage II - At this stage of sleep, consciousness generates EEG patterns that would be sufficient for the
person to remember after he was woken up that he has been asleep.

- Stages III and IV – Slow-rate sleep.

REM sleep: Rapid eye movements (REM) sleep is the stage of sleep in which one experiences dreams.
It is associated with numerous different features. It is also known as paradoxical sleep as well; because, even
though accompanying rapid eye movements and uneasiness had led researchers to think that this stage of sleep
was light sleep at first, it was identified as a deep sleep in paradoxical terms as well with muscle paralysis
accompanying the phenomenon.

Pattern of sleep at night: when we fall asleep, we quickly run through four non-REM stages of sleep and
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most of the first ninety minutes is spent at stage IV sleep followed by REM sleep of approximately ten
minutes. This pattern repeats itself four or five times each night, in a manner to spend a longer time at REM
sleep at each cycle. We spend about one hour at REM sleep before we wake up. Percentage of time spent at
REM sleep gradually decreases after birth and (50 % at birth) drops to 33 % at the age of three, 27 % at the
age of 11 and approximately 25 % at adolescence. 

Rhythms of sleep and wakefulness: Daily rhythms of the body are well known. Sleep is one of the
numerous bodily functions tightly connected to those natural rhythms. The importance of those rhythms on
sleep manifests itself after long flights. We perceive in this kind of trips that our body clock is not set by
external stimuli which are normally associated with sleep and wakefulness.

People suffering from sleep problems are often the ones with out-of-normal sleep and wakefulness rhythms.
Those are the people who work at night shifts, or are parents of infants, or get themselves caught up in the
habit of waking up late and then experiencing difficulty in sleeping at bedtime. It is likely that the sleep
pattern encountered in many Mediterranean countries - for example, having a break and sleeping in the
afternoons, especially during times of hot weathers – is closer to our natural sleep rhythm than the pattern
frequently encountered in Northern Europe and Northern America.

Hormones and wakefulness: Adrenaline and corticosteroid levels are higher while we are awake – in fact,
adrenaline levels decreases dramatically while are asleep. On the other hand, levels of growth hormone and
other regenerative hormones are higher during sleep.

Melatonin stimulates sleep, and this is fact is investigated by means of administering a melatonin-
equivalent drug to people, in order to help overcome effects of long airplane trips, through altering some of
hormonal cycles of the body, in a manner to result in people adapting to night and day patterns that occur
during flights.

How much sleep do we need?
Physiological factors: Everyone differs – decreased form of 8-hour sleep a night often will not apply to

everyone. Some people need more than that while some others on the other hand make do with merely 3 or
4 hours a night.

History is filled with stories of successful leaders who needed only a few hours sleep each night -
Napoleon and Churchill are two of them. Einstein, on the other hand, was a long-time sleeper who sometimes
spent 16 hours a day in sleep.

Amount of sleep differs with age. Newborn babies spend 20 hours a day in sleep. Sleep necessity
decreases approximately at the age of 2; nonetheless minors still need more sleep than adults.  Average
sleeping hours of a child at following ages drop to only a little more than adults’ average.  Sleep patterns in
adolescence becomes variable and some adolescents seem to require more sleep than they did when they were
11. As they turn 16-17, most of the people acquire their sleep patterns which will last until they are
approximately forty-five years old.

Seniors have a tendency for light sleep and generally require less sleep than they did when they were
young – averagely 6 hours of sleep at night when they are 70 (many people would require less than that since
it is an average value). Many seniors complaining from insomnia actually sleep normal, but they compare their
sleeping styles with their sleeps they remember from their younger times. 

Environmental factors: As more significant than these individual differentiations, the average amount of
sleep in a society is affected by external factors. For example, people connected their sleep patterns more
closely to daylight patterns before general use of electricity; this fact was especially more evident in higher
regions which are locations with highly variable amounts of daylight depending on the season. We naturally
tend to sleep at the same time with other people around us. We should not be surprised by that the darkness
is a stimulus for sleep in all societies. If one deviates from this natural rhythm as in the case of night-shift
workers, sleep-related problems typically emerge.

Metabolism in Normal Sleep:

Human sleep comprises of nonrapid eye movement sleep (NREM) and REM sleep. NREM is further
comprised of three stages (stages N1, N2, and N3). N3, also referred to as slow wave sleep, is considered deep
sleep with the body being least metabolically active during this period. REM sleep is characterized by vivid
dreams, loss of muscle tone, and rapid eye movements. The EEG pattern of REM sleep closely mimics that
of wakefulness marked by a high-frequency and low-voltage wave pattern. NREM and REM sleep occur
alternatively in cycles of around 90 minutes throughout the night]. The first half of the night is predominantly
NREM, and the second half is predominantly REM sleep. Sleep architecture, though, is heavily influenced by
genetic and environmental factors including sex, race, socioeconomic status and culture among others. Sleep
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duration in mammals generally depends on the size of the animal. Elephants require only 3 hours of sleep
while rats and cats can spend up to 18 hours in sleep. It is postulated that this may be due to differences in
metabolism. Smaller animals have higher metabolic rate and higher body and brain temperatures compared to
larger animals.

Metabolism is defined as the whole range of biochemical processes that occur within a living organism.
It constitutes the two processes of anabolism (build up) and catabolism (break down). In simpler terms,
metabolism is the amount of energy (calories) the body burns to maintain itself. Metabolism in general is
associated with cell injury due to the release of free radicals. The lower metabolic rate and brain temperature
occurring during non-REM sleep seem to provide an opportunity to deal with the damage done during awake
and metabolically active period. Siegel and his group from University of California at Los Angeles (UCLA)
have shown brain damage in sleep-deprived rats. Most data available and referred to in this review deals with
glucose utilization and energy expenditure.

It is believed that during normal sleep the metabolic rate reduces by around 15% and reaches a minimum
in the morning in a standard circadian pattern. Only a 15% reduction in metabolic rate appears counter-intuitive
considering the prolonged state of physical inactivity. However, the basal metabolic rate constitutes 80% of
the metabolism needed to maintain all cellular processes in the body. Glucose utilization in normal subjects
is highest during wakeful state and lowest in NREM sleep and intermediate in REM sleep.

During the latter part of sleep the glucose and insulin levels fall despite continuous infusion of glucose.
Other studies have shown similar findings suggesting increased glucose utilization during REM phase of the
sleep and increased glucose levels in the evening with reduced insulin sensitivity. In addition, studies have
shown an increase in cortisol levels in evening after just one night of sleep deprivation contributes to glucose
dysregulation 

Improve Your Sleep Quality:

Each of us has a different length of sleep. It is the primary condition for a healthy sleep to know about
our sleeping hours and lengths, and go to bed and wake up at according times.  Some nights, we wake up
more often than usual nights; have difficulties in falling into sleep at night or wake up early in the morning.
The organism will compensate for those negativities the next night. However, extending the duration of sleep
in the morning in order to compensate for this situation postpones the time one feels sleepy the next night,
and this in turn causes difficulties in falling into sleep the next night.  

Get prepared to your sleep beginning from daytime. Deep-slow sleep rate was detected to increase
compared to previous nights in patients examined at sleep laboratory following a day spent in nature. A sleep
with an increased rate of deep-slow sleep is more relaxing. Physical activities such as hiking, running, playing
tennis or swimming for some time on certain days of the week pave the way for us to get loose, hence have
a good sleep.  However, it is not recommended to do physical activities, especially those stimulating autonomic
nervous system such as heavy gymnastic activities, just before going to bed due to the reason that this impairs
sleep quality.  

Make sure to show attention to your food and drink. Eating excessive amount of food at evening hours
will bother your stomach and prevent you from having a good sleep.  If snoring or sleep-related breathing
disorders are present, excessive eating causes these problems to intensify to a higher degree at night. Drinks
received in excessive amounts not only bother your stomach, but also causes you to wake up frequently at
night due to urination need. Alcohol drunk before going to bed too is one of the factors negatively affecting
our sleep. Despite making it easy for us to falling into sleep, alcohol impairs sleep quality, causing frequent
wakeups in the course of night, especially in the second half of the night. Furthermore, alcohol increases
superficial sleep periods while it decreases deep sleep rates.  Therefore, alcohol should be considered as a
factor that disrupts sleep, and should not be drunk at evening hours. Do not use your bedroom like a sitting
room. Some of us have habits like eating or watching television on bed. However, bed should be used for only
sleeping and having sex on. Books that are not mentally exhaustive can be read before sleeping. 

Hour Sleep During the Day is Pretty Benef¥c¥al:

According to scientists from Harvard University, US; sleeping in the middle of the day is pretty beneficial
for human body.  It is also stated that sleeping for 60 to 90 minutes during the day is as relaxing for brain
as 8-hour sleep at night. 
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Women Sleep More:

In the research carried out by the University of Chicago with the purpose of studying sleep characteristics
of sexes, it was determined that men sleep less than women. 

Dream: 

Sleep provides the environment necessary for the brain to dream. Although the reason and mechanism of
sleep, intriguing for mankind for centuries and the subject of numerous researches, are not known thoroughly;
significant progresses have been made on this matter in recent years. Studies conducted on sleep demonstrate
that it is composed of various stages. Different stages of sleep can be determined through a device that senses
brainwaves during sleep and is called “EEG” (electro-encephalogram). Sleep mainly consists of two parts.
Brainwaves at high wavelength and low frequency originates during the part called "NREM" (non-rapid eye
movement). 

Blood pressure and respiratory rate decrease during NREM sleep. In addition, muscle relaxation and slow
eye movements are observed. NREM sleep is divided into four stages in itself. The first stage is the period
of transition to sleep. We pass through a phase called “hypnologic phase” for a very short period of time
before the period of transition to sleep. Hypnologic phase is the time passing between closing our eyes and
falling into sleep. During this period, various, dreamlike meaningless shapes may be seen. These are mostly
not remembered later. Slowdown of heart rate, and muscle relaxation commence during the first stage entered
after hypnologic phase. At this stage, “theta” waves with low intensity and frequency are observed. After this
short-lasting stage, we enter the second stage which is a little deeper. Irregularity in brainwaves increases in
the second stage of sleep. Sudden rises and falls in wave intensity are observed. Brainwaves in starting stages
of sleep look similar to alpha waves observed in awake but extremely loose condition. Sudden muscle and
body movements may be observed in these first two stages of sleep. Sudden wakeups with leaping generally
occur at this stage. Sleep gets highly deeper at the third stage. Most of the sounds from outer environment
cannot arouse the person anymore. At this stage, the sudden rise and falls in brainwaves come to an end; and
they are replaced by long delta waves. This stage is called “delta sleep” since more than half of the waves
obtained at the fourth stage are delta waves. The fourth stage of sleep is the deepest sleep state. A person at
this stage does not wake up “even if a cannonball is shot” as the saying goes. These four consecutive stages
last approximately 90 minutes. Then, we enter “REM” sleep which is a different part of the sleep. More
irregular brainwaves at low wavelength and high frequency originate during REM sleep which was firstly
defined in the year 1953. Mechanisms controlling REM sleep are located in brainstem. Brainwaves originating
at this part of sleep look quite similar to waves originating in awake condition. One of the most important
indications of REM sleep is rapid eye movements. The eyes rapidly move right to left during REM. Blood
pressure and heart rate rise; a paralysis-like relaxation occurs in voluntary muscles other than eye muscles. The
reason of this temporary state of paralysis is believed to protect the body against unexpected movements and
accidents during dreams.  In this part of sleep, erection, i.e. stiffening of the sexual organ is observed in men;
and increase in vaginal blood stream in women. REM sleep repeated once in each 90 minutes and lasting for
5 to 30 minutes is repeated about 5 times during 8-hour sleep.  REM sleep experienced towards morning takes
a longer time. Dreams envisioned in the meantime are remembered more clearly. 

REM sleep is quite important for body and mental health.  Mental disorders, difficulty in concentration
and learning problems are observed in persons who fail to pass REM stage for a sufficient time.  One of the
most important features of REM sleep is that dreams are intensively envisioned at this stage. Approximately
90% of people aroused at this stage state that they were having a dream, while only 7 to 8% of people aroused
during NREM sleep say that.  Mainly hallucination, delusion, exaggerative affects and amnesia, i.e. memory
loss occurs during REM sleep. Hallucination means seeing an image without any external stimulus, i.e. an
image nonexistent in reality.  Delusion, false beliefs in other words, means believing in concept and thoughts
nonexistent in reality.  For example; such as a person seeing himself as a king or a divine person.  One
experiences very intense emotions during REM sleep. Sometimes dreams envisioned are sources of great
happiness for dreamer, and sometimes they may cause great sorrow. Much of the dreams are not remembered
later.  Dreams arise from a combination of these elements. REM sleep, in which dreams are envisioned and
the brain is in extra operational condition since it is almost awake, still forms the focus of brain-related
research. 

It is stated that digestive and immune systems become operational in themselves; skin regenerates itself;
and hormones are balanced in the body of a person who has plunged into a deep sleep. 
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Experts discover secret of beauty lies within sleep. It is stated that digestive and immune systems become
intensely operational in themselves; skin covering the body regenerates itself; and hormone level is balanced
in the body of a person who has plunged into a deep sleep.

Cosmetologists state that those who go to bed late and could not get enough sleep have to pay for this
in the very next morning. Experts also points out that sleepless people have purple circles under their eyes,
lines on their faces and their skins attain a pale and dry condition.

Recording that this scene is inevitable in the case of sleep deprivation, experts emphasize that it is now
a proven fact that sleep is of importance beyond a mere process spent on bed and in darkness between two
business days.  

Thinking over what goes on to affect mood and outer appearance to such a degree, experts summarize
their achieved result as follows: 

During the sleep, our hormone level is balanced, digestive system operates fast, immune system comes
into intense operation in itself and our skin covering our body becomes intensely operational.

Stressing that our skin succeeds in remaining clear by shedding 10 grams of dead skin cells every day,
cosmetologists add “in order for this to occur, cells in the highest layer of our skin begin to divide every
evening. This reaction gathers pace with stress hormone decreasing and growth hormone increasing in the
course of sleep. Silence of night is the most ideal environment for this function. Because, neither sun, nor
wind, movement or stress can affect complex cell division now. See, skin needs a series of nutrients, oxygen
being in the first place, in these hours of regeneration. With every breath taken, skin stocks the oxygen it
needs. For this reason, bedroom should be ventilated thoroughly in the evening before sleeping. After they turn
30, people should take more care in sleeping in environments with clean air since oxygen intake of skin falls
by increased age.” 

Regenerates Skin:

Explaining that the organism generates liquid in large quantities with body temperature rising up 2 degrees
while sleeping, especially at times dreams are envisioned, experts warn us “that is why our hair moistens and
gets misshaped.  Sebum secretion is generally limited as sebaceous glands regenerates at night. So, it would
be a right move for those with dry skin to apply moisturizing cream, or even skin oil on their skins before
sleeping at night.  Purpose of those products with newer ones produced at laboratories each passing day is to
keep up with the biorhythm of skin and feed the cells with substances such as glucose, vitamin and oxygen
they are in need of during their regeneration. One certain point is that all the substances are absorbed better
by skin at night compared to daytime.  That is why it is presumed that skin is more sensitive allergenic
substances during sleep. Perhaps the most important issue during sleep that we must remember is not to get
exposed to ultraviolet rays. Because, these dangerous rays may harm the cells dividing, and even lead to skin
cancer.” 

Experts have determined that the level of growth hormone in our blood shows a sudden increase as soon
as we fall into sleep. Thus, they have revealed the fact that the real beauty sleep is the first 3.5 hours of the
sleep, whether before or after midnight. However, on the condition that the sleep is adequate and sleep and
deep... This implies all the stages of sleep, i.e. all phases from falling into sleep to calm sleep, from deep sleep
to dream envision, should be repeated 4 or 6 times a night. It is also emphasized that there is no
inconvenience for those who got into the habit of going to bed way past midnight to carry on this habit of
theirs; the importance point is to able to provide the body with its accustomed routine at all times. 

Wrinkles Disappear:

Stating that wrinkles caused by gestures or the sun by no means vanish, however some folds and lines
on skin disappear at night, experts indicate following opinions:  

“Our skin stores more liquid while we are asleep. Liquid in large quantities flows into tissue with blood
pressure falling and veins broadening. It gets harder for this liquid to flow out of skin since we are in a static
position. The result is the tissue gets strained and small wrinkles disappear thanks to support they receive.
During the day, this liquid stored within skin spreads to body and facial lines start to appear again. It may be
possible to sustain the positive impact of the night, especially thanks to Vitamin E moisture creams. Remember
that a restless sleep or wrong pillow selection too will cause you wake up with a wrinkled face no matter how
long you stay in bed. The best precaution you may take is to get into the habit of sleeping on a pillow as low
as possible.”

Indicating that the society we live in demands mankind to keep fit for 24 hours of the day; and direction
of success is towards those people who are able to act lively in the morning, at night, during the day; at all
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times in short; experts comments “continuous productivity is expected not only at the workplace, but also
during spare times. In this case, is 8 hours of sleep a necessity particular to the lazy? Absolutely not.  Because
it is a proven fact that those people who often could not get sufficient deep and long sleep are less resistant
against diseases.  If we are in a continuous stressful mood, then we fail to have a healthy sleep. In such cases,
the organism loses its balance and secretes large amounts of stress hormone. The body cannot stop generating
this hormone even at evening hours when their levels in blood are supposed to be the lowest.  In such cases,
body’s biorhythm gets out of control. Impact of this imbalance on skin is inevitable: Skin gets dried, cracked
and rises up with formation of scales. Skin gradually gets thinner and thinner since cell division cannot be
performed regularly. While dry skin gets more dried, rough skin is filled with blackheads and pimple. For this
reason, it is not important how long we sleep, but how we sleep. Required stages of deep sleep and dream
may be fitted into 6 hours as well. But most people usually need 7-8 hours of sleep in order to prepare their
bodies and brains for a new day. And this condition is inevitable for the person to feel good.” 

Mentioning that waking up is as important as sleep, experts has made following recommendations on this
matter: 

Never make the mistake of jumping out of bed at the moment you open your eyes. It is best if you bend
yourself, stretch, turn around, and get loose before getting up. This is just like preparing for a 100-meter dash.
Because your muscles gets prepared for the new day very slowly; your digestive system becomes operational.
Cortisol hormone starts to charge our inner battery in the early hours of the morning and level of cortisol in
blood peaks between 6 and 8 am in the morning. At this very point, skin's action of regeneration has ended
and daily protection program has been activated. Spray ice-cold water under the shower for at least 3 seconds
in the morning in order to accelerate cortisol secretion. Shudder and freshen up with this water; start the day
fresh and beautiful. Also, make sure that your bed is not hard, but firm and flexible.  Minimum size of your
bed should be 30 centimeters more than its length and width.

Regular Sleep Prolongs Life:

A research conducted on mice has revealed that continual alteration of natural sleep cycle causes early
death in older mice. Researchers have disturbed sleep routines of more than hundred mice at different age in
order to determine the impact that occurs in humans during airplane travels or after continuous working at
night. 

Older mice with continually disturbed sleep routines die earlier. 
For this reason, researchers have subjected 3 groups, each of which includes 30 older and 9 younger mice,

to a test. 
The first group was aroused 6 hours earlier and the second group 6 hours later once a week for 8 weeks,

by means of exposing to light or leaving in the dark. Sleeping hours of the mice in the third group was left
unchanged. 

It was observed that younger mice were not affected by the situation; however 68% of older mice that
were aroused 6 hours later and 47% of those that were aroused earlier were able to survive. 83% of older mice
whose sleeping hours were left unchanged could survive. 
10 magic food to save your sleep and day... 
1: Banana, This fruit, which contains magnesium as well as serotonin and melatonin, looses your muscles

and relaxes you. 
2: Chamomile Tea, Chamomile Tea is the best antidote of an anxious and nervous structure thanks to its

tranquilizing effect. 
3: Warm Milk, Milk comforts your brain and puts you to a healthier sleep due to tryptophan it contains,

which is an amino acid released by trypsin effect and required by the organism. 
4: Potato, Potatoes baked in an oven in small quantities will be efficient enough to help for a good night

sleep.5: Oat Flour, 6: Almond, 7: Flax Seed, 8: Whole-9-wheat Bread, 10: Turkey 
According to a study carried out by experts from University College London Medical School, risk of death

at early age may rise up by a significant rate like 110 per cent for those people who sleep for longer or shorter
periods of time by getting out of normal sleep routine.According to this, risk of death by diseases related to
cardiovascular diseases increases when sleep durations of those that sleep 6, 7 or 8 hours a day gets shorter
or longer. Sufficient sleep duration was determined as 7 or 8 hours in the study in which 10 thousand 308
volunteers at ages varying between 35 and 55 had participated. "Do not sleep more or less if you have adapted
yourself into sleeping 7 hours a day. Just maintain your routine.” expressed the experts.

A research conducted has revealed that altering the sleep routine is dangerous.According to a study carried
out by experts from University College London Medical School, risk of death at early age may rise up by a
significant rate like 110 per cent for those people who sleep for longer or shorter periods of time by getting
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out of normal sleep routine.According to this, risk of death by diseases related to cardiovascular diseases
increases when sleep durations of those who sleep 6, 7 or 8 hours a day gets shorter or longer. Sufficient sleep
duration was determined as 7 or 8 hours in the study in which 10 thousand 308 volunteers at ages varying
between 35 and 55 had participated. "Do not sleep more or less if you have adapted yourself into sleeping 7
hours a day. Just maintain your routine.” expressed the experts.

Methods to Cope with Insomnia:

Insomnia, difficulty in falling asleep, failure to sleep uninterruptedly, failure to get enough sleeps… These
symptoms may be observed individually or all together. People with sleep disorders usually tend to state that
this situation of theirs is due to stress. Nevertheless, it is not that right to consider stress as the primary reason.
Many diseases may lead to sleep disorders. Some of the reasons for insomnia include heart diseases, high
blood pressure, nasal obstruction, rheumatism, neurological and mental diseases, gas and bloating depending
on digestive deficiency, asthma and snoring, stress, caffeine (tea, coffee, coke beverages, some sodas,
chocolate), alcohol, low blood sugar, dyspepsia, having the dinner late, extreme eating, diseases, aches, tension,
fear of having nightmares (especially in children), environmental changes, climate changes, respiratory
standstills during sleep, snoring or sleeping with a snorer, restless legs syndrome, respiratory standstills during
sleep, nutritional deficiencies and working in shifts.Some constantly used medicines may result in sleep
disorders. Getting out of bed and getting into bed at the same hour may eliminate many problems.  One should
avoid dinners beyond the limit.  Excessive alcohol drunk and excessive cigarettes smoked in the evening may
disrupt sleep routine. You should show attention in preparing the right bedroom environment necessary for a
healthy sleep. Bedroom should be ventilated for a long time every day; temperature should be ensured not to
be high inside; air should be moistened if dry; bed should be sufficiently large and hard; cotton bed sheets
should be used; and electric and electronic devices should not be operated inside the room.

Conclusions:

Sleep disorders and diabetes are rapidly growing problems with grave public health implications. There
is growing interest and evidence that sleep loss and sleep disorders have a significant impact on metabolism.
The relationship of sleep duration to metabolic dysregulation is also found to be U-shaped in many studies
(nurse health study, sleep heart health study, and Massachusetts male health study) suggesting that not only
short duration but also longer duration may have the potential to disturb the metabolic equilibrium of the body.
Paradoxically a similar U-shaped relation is also noted in several studies looking at the relationship between
sleep and weight, with both short and long sleep leading to weight gain Most epidemiological studies have
relied on subjective self-reported measures of sleep duration. 

Further studies are needed to clearly elucidate the role of gender, sleep duration, and metabolism with
more objective measurements of sleep. Also needing to be clarified is the difference between sleep deprivations
due to voluntary sleep loss versus Insomnia. A model of nonobese patients with OSA may help decouple the
impact of adiposity on diabetes. Differences exist between human and animal response to sleep deprivation
on weight. Mechanism explaining the complex interaction between sleep and metabolism need to be further
explored if we hope to derive more clinical mileage with sleep becoming an important tool to fight the obesity
pandemic. 
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