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ABSTRACT

Introduction and purpose of the work: Sleep is essential for the proper functioning of the
body. Adequate quality and quantity of sleep affects metabolic processes, including glucose
metabolism, as well as the sensitivity of tissues to insulin, the reduction of which is called
insulin resistance. It leads to an increased production of glucose in order to maintain normal
blood glucose levels. Insulin resistance is a modifiable risk factor of, inter alia, type 2 diabetes.
The aim of this study is to summarize the current knowledge on the relationship between sleep
deprivation and an increased risk of developing insulin resistance.

State of knowledge: Sleep undoubtedly has a strong influence on glucose metabolism and
insulin sensitivity. Numerous studies show that even partial sleep deprivation lowers insulin
sensitivity. The available literature shows that shift work and a shifted bedtime, combined with
an insufficient amount of it, lead to a significant reduction in insulin sensitivity. The positive
effect of increasing the time of night rest on the sensitivity of tissues to insulin may be an
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element of the prevention of diseases such as obesity or type 2 diabetes. Moreover, disturbances
in sleep continuity lead to formation of insulin resistance. An example would be obstructive
sleep apnea, the treatment of which affects metabolic processes.

Summary: Adequate sleep hygiene is an extremely important part of a healthy lifestyle. More
research is needed on the relationship between sleep and the regulation of carbohydrate
metabolism, due to the fact that the appropriate sleep-wake rhythm may give hope for
improvement in health in people with metabolic disorders and may be an important protective
factor for many diseases.

Key words: sleep, insulin resistance, sleep deprivation
INTRODUCTION AND PURPOSE

Sleep plays a vital role in maintaining homeostasis and affects many metabolic pathways. There
are numerous relationships between the sleep-wake rhythm and glucose metabolism and insulin
sensitivity. They result from the operation of circadian clocks, both in the central nervous
system and in peripheral tissues. [2]

Each person spends about 2/3 of their lifespan active and 1/3 sleeping. [11] Proper sleep allows
you to regenerate strength, replenish life energy and it is a state of renewal. Moreover, it is very
important for the proper functioning of the nervous system. It enables, among others effective
learning and adequate memory forming processes. The duration and time of bedtime change a
lot these days. In the modern world, there is a tendency to shorten the length of sleep. [11, 12]
At the same time, the epidemic of civilization diseases is developing, including obesity and
diabetes and strongly connected with them - insulin resistance. The main reasons for this are a
sedentary lifestyle, low physical activity and an inadequate diet.

Insulin resistance (10) is a state of decreased sensitivity of peripheral tissues to insulin, leading
to greater than physiological production of this hormone in order to maintain adequate blood
glucose levels. It is a potentially modifiable risk factor for the development of type 2 diabetes,
obesity, and cardiovascular diseases.

The aim of this study is to summarize the current knowledge on the relationship between sleep

deprivation and an increased risk of developing insulin resistance.

DESCRIPTION OF THE STATE OF KNOWLEDGE

Decreased quantity of sleep is associated with impaired glucose tolerance and an increased risk
of developing diabetes. The available literature indicates that sleep restriction, however short
time period may it cover, significantly affects insulin sensitivity, reducing it even to several
dozen percent. [4,6,9,10]

It has been shown that just one night with partial sleep deprivation (reduction of sleep time to
4.5 hours) in young men is enough to reduce insulin sensitivity by as much as 16% compared
to full sleep (8.5 hours). Furthermore, the study shows that sleeping at least 7 hours a day can
reduce insulin resistance. [10] This proves that slight changes in sleep duration can have a
negative effect on short one-night sleep and a positive effect on improvement in insulin
sensitivity with optimally long sleep.

Major tissue resistance to insulin appears with prolonged shortening of sleep time. This was
observed with the restriction of sleep to 5 hours per night for a period of 1 week. Mentioned

519



sleep reduction resulted in a 20 +/- 24% decrease in insulin sensitivity after an intravenous
glucose load test. [4]

Insulin resistance is a preventable and potentially reversible condition. Melatonin, the main
hormone responsible for falling asleep and proper sleep, influences the cellular level of the
sensitivity of pancreatic beta cells to glucose. In young, healthy women in an in vitro study,
long-term exposure to melatonin increases the sensitivity of these cells to glucose, and short-
term exposure reduces it. [7] In healthy subjects who habitually reduce sleep, it has been shown
that extending sleep time for a relatively long period of time (6 weeks) may bring metabolic
benefits. [8] The general attention of the society in the prevention of diabetes, metabolic
syndrome and cardiovascular diseases is focused on increasing physical activity and changes in
eating habits. However, little awareness is raised of the role of sleep duration in regulating
glucose metabolism. These reports shed new light on the normal duration of sleep in people
with metabolic diseases. Nevertheless, more research is needed using the effect of extending
sleep time and its effect on improving glucose metabolism in these study groups.

Available literature indicate that not only the amount of sleep, but also the time of sleep, can
have a significant impact on health. In industrialized countries, around 20% of working adults
work in shifts. Epidemiological studies prove that people who work shifts and therefore sleep
during the day, have an increased risk of developing obesity, DMII, and cardiovascular disease.
[3] Inverted circadian rhythms may have a more unfavorable effect on insulin function and
secretion than sleep loss alone. [9] Comparing two groups with limited sleep, one of which
additionally had a delayed time of falling asleep, an almost two-fold decrease in insulin
sensitivity was observed in people with an shifted sleep-wake rhythm. [9] These people should
remember about regular check-ups for the above diseases. Check-up brzmi bardzo
nieformalnie, ale idk XD moim zdaniem git brzmi

Moreover, chronic sleep disturbance also may result in the development of insulin resistance.
These types of disorders include, among others obstructive sleep apnea (OSA) or obesity-
related hypoventilation syndrome (OHS), which are characteristic complications of people with
high BMI. It is estimated that approximately 90% of OHS patients have OSA. It should be
remembered that obstructive sleep apnea itself (even without the coexistence of obesity) leads
to distrubance of the lipid metabolism and insulin resistance. [5] Treatment of respiratory
ailments in obese patients has a potentially positive effect on metabolic disorders. Therefore,
attention should be paid to the importance of preventing obesity and maintaining proper sleep
hygiene in the prevention of civilization diseases.

CONCLUSIONS:

Good sleep hygiene is extremely important. It is not only the length of sleep that matters, but
also its quality, continuity and time of falling asleep. Abnormal sleep is one of the risk factors
for the development of insulin resistance, type 2 diabetes, obesity, and cardiovascular disease.
Although the specific role of sleep in the pathogenesis of many diseases is still under
investigation, there are numerous reports saying that sleep deficiency and disorders are
associated with it. More research is needed on the relationship between sleep and the regulation
of carbohydrate metabolism, due to the fact that the appropriate sleep-wake rhythm may give
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hope for improvement in health for people with metabolic disorders and may be an important
protective factor for many diseases.
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