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Population surveys conducted in many countries, including the United Kingdom, 
reported participant self-declared insu!cient sleep levels. In 2017, the Centre for 
Disease Control and Prevention (CDC) announced sleep deprivation to be a public 
health problem. Sleep is essential to maintain life and the restriction of sleep time 
was postulated to have a negative impact on cognitive function, metabolism and the 
immune system. Sleep pattern alterations are associated with an increased risk of 
depression, type II diabetes mellitus, cardiovascular disease and carcinogenesis. Both 
acute and chronic sleep deprivation, as well as circadian rhythm dysregulation, can 
lead to adverse health consequences. Moreover, there is a number of prevalent sleep 
conditions, including insomnia and obstructive sleep apnoea (OSA) which need early 
diagnosis and appropriate treatment. This essay brie"y outlines current theories of the 
function of sleep and summarises pathologies arising from sleep pattern alterations 
to argue that it is essential for healthcare professionals to address their patients’ sleep 
hygiene and detect sleep conditions early in order to improve health outcomes.
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Over 30% of adults in the United States sleep for less than seven 
hours in a 24 hour period, (1) failing to meet the healthy length of 
sleep recommended by the American Academy of Sleep Medicine. 
(2) In the United Kingdom, 51% of adult respondents declared 
insu!cient sleep on workdays. (3) The Centre for Disease Control 
and Prevention (CDC) announced sleep deprivation to be a public 
health problem, (4) and popular media have even described it as 
an epidemic. (5) This essay will explore the consequences of sleep 
pattern alterations and discuss the most common sleep disorders to 
show how important is it for healthcare professionals to address the 
quality of patients’ sleep in their clinical practice. 
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To evaluate the e#ects of sleep loss, it is worth exploring some of its 
essential functions. The role of sleep has been investigated exten-
sively, and a number of explanations for its importance postulated. 
Sleep is essential to maintain life; (6,7) individuals forced to remain 
awake for a period of 40 hours or greater will involuntarily fall 
asleep. (8) Currently, there are several prominent theories of the 
purpose of sleep, (9–11) which are summarised in Table 1. 
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While trying to understand the function of sleep, researchers have 
learned more about its importance by studying the e#ects of sleep 
restriction rather than by investigating processes happening during 
sleep itself. Various neurological consequences of sleep deprivation 
have been identi$ed. One of the most important is the impairment 
of cognitive performance. (12) It is particularly crucial not to over-
look repeated sleep loss. Chronic restriction of sleep to 6 hours per 
night or less produces cognitive function de$cits equivalent to up to 
two nights of total sleep deprivation. (13) Sleep loss is responsible 
for prolonged reaction time and, consequentially, for increased risk 
of road tra!c accidents. (14) It also deteriorates executive func-
tion de$ned as an ability to plan and coordinate a wilful action in 
the face of an alternative. (15) Sleep can be characterised by cyclic 
episodes of rapid eye movement (REM) and non-REM sleep which 
includes lighter sleep (stages 1, 2) and deep slow-wave sleep (SWS, 
stages 3, 4). Slow-wave and rapid eye movement sleep is crucial for 
declarative memory consolidation. (16) Furthermore, sleep plays a 

vital role in maintaining a good mood and sleep alterations are asso-
ciated with a high risk of depression. (17) To summarise, restricted 
sleep interferes with our work e!ciency, learning, decision mak-
ing, mood, and increases the risk of accidents.

Sleep is not only essential for the brain and nervous system but also 
metabolism, endocrine function and immunity. Sleep restriction 
leads to changes in appetite regulating hormones (increased ghrelin 
and decreased leptin) which in turn boost hunger and food intake. 
Also, sleep deprivation was shown by a number of well-designed 
sleep manipulation studies to cause insulin resistance and reduce 
glucose clearance resulting in obesity. (18) Alterations in growth 
hormone and cortisol secretion patterns, adipocyte dysfunction, 
triggered by irregular sleep, all contribute to pancreatic beta-cell 
dysfunction and in turn type II diabetes mellitus. (19) Global obe-
sity and diabetes epidemics are major health challenges to be ad-
dressed, making education on sleep hygiene even more important.

An acute modest reduction of sleep length by four hours, in 
comparison to baseline measurement taken at eight hours of sleep, 
increases proin"ammatory cytokine response and can lead to pro-
longed in"ammation. (20,21) In contrast to that, chronic sleep dep-
rivation, de$ned as less than seven hours of sleep for 14 consecutive 
days is likely to reduce immune function, e.g. by decreasing natural 
killer cells activity, and is associated with the risk of developing a 
common cold almost three times higher than in individuals getting 
more than eight hours of sleep. (22–24)

A large number of studies investigated circadian rhythm dysregula-
tion resulting from sleep alterations. Among $ndings of extensive 
importance for public health were increased risk of cancer and car-
diovascular disease. (25) The most prominent are epidemiological 
investigations of female shi%-workers, which identi$ed a 1.5 higher 
risk of developing breast cancer in a population of Norwegian radio 
and telegraph operators a%er adjusting for fertility factors. (26,27) 
Evidence was also provided for a link between circadian rhythm 
and the incidence of myocardial infarction (threefold higher 
frequency of onset at the peak - 9 a.m., compared to trough - 11 
p.m.), (28) and stroke (highest incidence between 6 a.m. and 12 
p.m.). (29) Further research is needed to con$rm if modi$cations 
of the circadian rhythm can delay or prevent the occurrence of 
these events.   

Box 1 
Prominent sleep function theories
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Sleep quality can be deteriorated by environmental factors, such as 
work pattern or light-dark imbalance, but also by internal condi-
tions. International Classi$cation of Sleep Disorders (ICSD-3) 
identi$es six major categories of them. (30) This essay will focus on 
the most prevalent, hence important for public health: obstructive 
sleep apnoea (OSA) and insomnia. (31)

OSA is characterised by repeated airway collapse during sleep, 
causing oxygen desaturation and disruption of sleep. (32) The 
current OSA prevalence estimates are 9% for women and 24% for 
men (over 1.5 million cases in the United Kingdom, of which up to 
85% are undiagnosed). (33,34) There are several diagnostic factors 
associated with obstructive sleep apnoea, including obesity, male 
sex, maxillomandibular abnormalities, excessive daytime sleepi-
ness, episodes of apnoea, episodic gasping, restless sleep, insomnia, 
macroglossia and chronic snoring. Polysomnography is currently 
the only de$nitive test. Its result, the Apnoea-Hypopnoea Index 
(AHI) of >15 episodes/hour is con$rmatory, however, AHI of >5 
is su!cient for a symptomatic patient. Continuous positive airway 
pressure (CPAP) is the 1st line treatment of choice for severe OSA 
(AHI >30), while titratable devices are preferred in mild to moder-
ate (AHI 5-30) cases. (35) OSA leads to daytime sleepiness, which 
can result in road tra!c accidents, (36) and systemic hypertension, 
(37) the incidence of which can be alleviated by treatment with 
CPAP. (38)

10% of adults meet the criteria for chronic insomnia and almost 
20% report some symptoms of it. (39) It is a widely prevalent con-
dition, although few people seek medical care. (40) Sleep partner 
complaints, delayed sleep onset, multiple and long awakenings and 
presence of risk factors which include female sex, advancing age, 
chronic illnesses and use of alcohol, drugs or stimulants should 
be considered when taking the history. There are several ques-
tionnaires which can be administered to facilitate the diagnosis: 
Pittsburgh Sleep Quality Index, Insomnia Severity Index, Stanford 
Sleepiness Scale, Epworth Sleepiness Scale and Athens Insomnia 
Scale. (41)  Comorbidities such as anxiety, depression, substance 
misuse and pain are associated with chronic insomnia. (42) When 
making the diagnosis it is important to di#erentiate between true 
insomnia and sleep disturbance resulting from other conditions 
which can be challenging. The management of acute and chronic 
insomnia should begin with providing guidance on sleep hygiene 
and relaxation techniques, however, the evidence supporting this 
approach is still limited. Cognitive behavioural therapy for insomnia 
(CBT-I) and hypnotic medications are the other two $rst line treat-
ments, which have been shown to be e#ective remedies. (41)

Causes and consequences of sleep pattern alteration, described in 
this essay, are outlined in Figure 1. 
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Sleep alterations have a profound e#ect on public health, ranging 
from increased risk of obesity to road tra!c accidents. It is very 
important for healthcare professionals to properly diagnose and 
treat underlying risk factors and comorbidities associated with these 
sleep disorders. However, from a public health perspective, it is 
even more important for healthcare professionals to raise awareness 
of sleep hygiene by the general public. (43,44) It is also vital to use 
evidence-based resources and tools for delivering this education. 
Currently, a variety of sleep analysis smartphone applications with 
a range of functionalities are available, however, the algorithms they 
utilise are not yet validated by the scienti$c literature. (45) There 
also is a number of applications designed to help improve the time 
and quality of sleep, and three of these are recommended by the 
National Health Service: Pzizz (uses a mix of music, voiceovers and 
sound e#ects to help people fall asleep), Sleepio (an online sleep 
improvement programme based on CBT techniques) and Sleepsta-
tion (a 6-week online course providing information on falling and 
staying asleep throughout the night). All of these applications have 
been clinically validated. (46) 

Education on healthy sleep has the potential to improve the quality 
of life of millions and contribute to solving one of society’s major 
public health issues. In its 2016 report, the Royal Society for Public 
Health has suggested that the government should publish a national 
sleep strategy and introduce sleep education into workplaces and 
national school curricula. (47) The experts argue that raising 
awareness should begin in early childhood. (48) As of writing this 
article, there are a number of sleep awareness campaigns run by 
organisations like The Sleep Council, however, there is currently 
no national sleep policy in the United Kingdom. (49) As a result, 
the task of educating the public on sleep hygiene falls to health-
care professionals, who should proactively advise their patients on 
improving the quality of their sleep.

Figure 1 
Causes and consequences of sleep pattern alterations.
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