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The need to promote sleep health in public health agendas 
across the globe 
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Sleep Health Taskforce

Healthy sleep is essential for physical and mental health, and social wellbeing; however, across the globe, and 
particularly in developing countries, national public health agendas rarely consider sleep health. Sleep should be 
promoted as an essential pillar of health, equivalent to nutrition and physical activity. To improve sleep health across 
the globe, a focus on education and awareness, research, and targeted public health policies are needed. We recommend 
developing sleep health educational programmes and awareness campaigns; increasing, standardising, and 
centralising data on sleep quantity and quality in every country across the globe; and developing and implementing 
sleep health policies across sectors of society. Efforts are needed to ensure equity and inclusivity for all people, 
particularly those who are most socially and economically vulnerable, and historically excluded. 

Introduction
WHO defines health as “a state of complete physical, 
mental and social wellbeing and not merely the absence 
of disease or infirmity”. Like nutrition and physical 
activity, sleep is also an essential pillar of health.1 Sleep is 
a complex neurobehavioural state involving widespread 
changes in the brain and systemic physiology. The depth, 
duration, continuity, and timing of sleep are regulated by 
the interaction of a homoeostatic process (the reflection 
of accumulated wakefulness), and the circadian system 
(an endogenous and self-sustaining 24 h rhythm that 
influences nearly all tissues, organs, and physiological 
systems, including those that govern cardiometabolic, 
immune, neurological, endocrine, and mental function).

Decades of research have investigated why we sleep. 
Today, we know that sleep is critical to numerous 
biological functions that optimise adaptation and 
function throughout the body, from genes to behaviour. 
Furthermore, environmental and social factors influence 
sleep and, together with biological factors, can affect 
multiple dimensions of sleep.2 Such dimensions of sleep 
include sleep duration, efficiency (ie, the percentage of 
consolidated vs fragmented sleep), timing, and regularity, 
and have been evaluated in relation to health outcomes 
both independently and in combination. Functional 
outcomes of sleep include alertness and sleepiness, 
quality and satisfaction, impairment at school or work, 
and impairment of interpersonal relationships. Despite 
major advances in our understanding of sleep, the 
importance of sleep health is still under-recognised by 
most national public health agendas and educational 
institutions (including research institutions) around the 
world. This Viewpoint presents a contemporary, 
evidence-based, urgent call to action to incorporate sleep 
health into global public health policies. Furthermore, 
we provide recommendations on strategies and 
approaches to enhance education, research, and the 
development of policies to improve sleep health in all 
populations, including those who have been historically 
excluded from such policies.

Global disparities in sleep data: sleep duration as 
an example
Sleep health influences every facet of human function 
and is essential to optimise cardiometabolic, immune, 
brain, and mental health. To illustrate how disturbed 
sleep is associated with a broad set of health outcomes, 
we present data on one important dimension of sleep 
health: sleep duration. To estimate the extent of global 
disparity in sleep health data, we examined published 
data as described in the appendix (pp 1–3). Results of our 
literature review of 194 WHO member states (figure) 
show that only 43 (22%) had collected and published 
population-level sleep duration data. The complete 
literature search by country can be found in the appendix 
(pp 4–28). This paucity of sleep duration data is in 
contrast to the abundance of global data for other health 
risk behaviours such as poor nutrition, physical inactivity, 
smoking, or alcohol consumption, which can be found 
on the WHO, Global Burden of Disease, and the US 
Centers for Disease Control and Prevention (CDC) 
websites. This discrepancy in data for health risk 
behaviours is especially concerning given that sleep 
deficiency is an established risk factor for numerous 
health outcomes.

Consequences of sleep deficiency are a threat to 
health
Healthy sleep allows us to enjoy good physical and 
mental health, and experience a general sense of 
wellbeing. The European Academy of Neurology3 and 
WHO have recognised sleep as a determinant of brain 
health,4 and the American Heart Association recently 
added sleep duration as one of Life’s Essential Eight 
factors for optimal cardiovascular health.5

Sleep deficiency, defined as insufficient sleep (eg, 
duration of sleep <6 h per night), sleep disturbances 
(eg, irregular sleep and nightmares), or sleep disorders 
(eg, insomnia, sleep apnoea, and restless legs 
syndrome), adversely affects health across the entire 
lifespan. First, children are particularly vulnerable to 
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sleep deficiency6 that leads to behavioural problems7 
early in life, and has been associated with sleep 
deficiency into adulthood.8 The appendix (p 29) provides 
sleep disturbance data among adolescents from the 
global school-based student health survey in 
93 countries which shows an estimated average 
prevalence of 9·6%, ranging from 3·0% in Myanmar to 
28·2% in Samoa (for data by country, see appendix 
pp 30–31). Second, insufficient sleep is associated with 
several adverse clinical consequences. Data from the 
CDC (appendix p 32) show that the prevalence of less 
than 7 h sleep per 24 h period overlaps with poor 
general health, poor mental health, poor brain health 
(ie, increased stroke), obesity, and high blood pressure. 
Lastly, sleep deficiency has been associated with all-
cause mortality9–11 with potential mechanisms related to 
telomere length12 and systemic inflammation.13 As 
experimental and within-person longitudinal obser-
vational studies continue to be conducted to determine 
causal relationships, it is crucial that we collect sleep 
data concurrently with nutrition, physical inactivity, 
smoking, and binge drinking data, and that we do so in 
all countries. Such an approach would be a crucial step 
towards achieving global health equity. We report 
references in this section by study type and level of 
evidence (appendix pp 33–35).

Economic burden
Sleep deficiency has economic costs related to its 
negative effects on health, wellbeing, safety, and 
productivity. Thus, disturbed sleep threatens not only 

global health but also the national health budget of every 
country across the globe. The economic toll of sleep 
deficiency can be expressed in terms of financial costs 
(eg, health care, workplace and motor vehicle accidents, 
productivity losses, forgone taxation revenue, and 
welfare payments) and non-financial costs (eg, loss of 
life quality and premature death). An analysis of the 
costs of inadequate sleep in the 2016–17 financial year 
in Australia estimated a total financial cost of 
US$17·9 billion (representing 1·6% of Australian gross 
domestic product) and a non-financial cost of 
$27·3 billion (representing 4·6% of the total Australian 
burden of disease for the year).14 Although most 
countries are still without comprehensive sleep health 
data, a 2017 study15 developed a model to forecast the 
effect of insufficient sleep on the economies of Canada, 
the USA, the UK, Germany, and Japan. The resultant 
financial loss was estimated to be $680 billion per year.

Cardiometabolic disorders
During sleep, the body replenishes and repairs itself 
through cell and tissue growth, while enhancing its 
ability to maintain energy balance.16 Insufficient sleep 
has been linked to increased risk of gestational 
diabetes,17 obesity,18 diabetes,19 coronary artery disease, 
and cardiovascular mortality.20 The loss of even 1 h of 
sleep during the transition to Daylight Saving Time is 
followed by a significant increase in risk of a heart attack 
over the next 3 days, which supports recommendations 
to adopt permanent standard time in countries 
that engage in clock changes, such as the USA.21,22 

Figure: Paucity of sleep duration data across the globe
We did a literature search to determine which countries have data on sleep duration. Out of 194 WHO state members, 43 (22%) had general (blue) population data on 
sleep duration, 69 (36%) had sleep duration data in at least one specific (green) population (eg, lorry drivers or athletes), and the remaining 82 (42%) had no (red) 
sleep duration data. The disconcerting absence of general population sleep data in 78% of countries suggests that developing countries are unlikely to have sleep 
health on their national health agenda, despite being disproportionately affected by adverse environmental and social determinants of sleep health. This paucity of 
global data on sleep duration should serve as a wakeup call to national and international health organisations as such data are urgently needed to inform sleep health 
policies and practices that will not only improve population health but, possibly, impact health inequities. See appendix pp 4–28 for raw data.

General population data
Specific population data
No data
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Furthermore, sleep disorders, such as obstructive sleep 
apnoea with severe nocturnal hypoxaemia, might 
increase risk of atrial fibrillation23 and mortality in heart 
failure,24 and are predictors of poor prognosis after 
myocardial infarction.25

The immune system, infections, and cancer
Sleep supports a healthy, balanced immune response,26 
including the innate response,27 which is the first line of 
defence against bacteria and viruses.28 Sleep deficiency 
has been associated with impaired immune response to 
vaccinations,29 and increased risk of COVID-19,30 
tuberculosis,31 and the common cold.32 Conversely, 
COVID-19,33 HIV,34 tuberculosis,35 and malaria36 can cause 
sleep deficiency. Furthermore, because the immune 
system has an important role in fighting cancer,37 sleep 
deprivation can lead to an impaired immune response 
that might result in increased cancer progression or 
mortality.38

Neurological disorders
Sleep is essential for memory consolidation39—a 
fundamental requirement for survival and high-level 
functioning.40 Sleep disturbances contribute to cognitive 
decline and increased risk of Alzheimer’s disease and 
related dementia,10 with potential mechanisms, including 
sleep insufficiency, that decrease clearance of amyloid β 
waste,41 possibly via an impaired glymphatic pathway.42 
Furthermore, sleep disorders such as obstructive sleep 
apnoea and insomnia not only increase the risk of stroke 
and negatively affect outcomes, but also are highly 
prevalent in patients with stroke.43

Psychiatric and psychological disorders 
Sleep is important in regulating emotions and maxi-
mising psychosocial wellbeing.44 Not only do underlying 
psychiatric disorders disrupt sleep, but sleep deficiency 
also increases the risk of anxiety disorders, major 
depression, post-traumatic stress disorder, bipolar 
disorder, substance use disorders, and suicide.45–49 In 
older people who are at risk of depression, cognitive 
behavioural therapy for insomnia might reduce the long-
term incidence of depressive symptoms,50 suggesting 
that sleep deficiency might be causally related to 
subsequent mental health conditions.

Traffic and occupational accidents
Sleep disorders (eg, obstructive sleep apnoea,51 narco-
lepsy, and insomnia) and night-time shift work can make 
it difficult to maintain wakefulness under low-stimulation 
conditions, such as driving. Uncontrolled microsleeps 
while driving a vehicle might result in serious or fatal 
accidents.52,53 Furthermore, sleep deficiency can also 
result in slowed reaction times, impaired judgement, 
and cognitive impairment.54 Together, these deficits lead 
to suboptimal productivity54 and more accidents56,57 in the 
workplace.

COVID-19 
Since the emergence of the COVID-19 pandemic, there 
has been an even more urgent need to examine sleep and 
circadian health, given their connection with COVID-19. 
Overall, the pandemic has had a negative effect on sleep 
health through various pathways, from increased anxiety 
and depression58 to disruptions in the circadian system 
and sleep patterns.59,60 A systematic review and meta-
analysis61 that examined 493 475 participants from 
49 countries between Nov 1, 2019, and July 15, 2021, 
reported a global prevalence of sleep disturbance at 
40·49%, with the most affected groups being individuals 
with COVID-19, children, and adolescents. A large-scale 
study60 comprising 14 countries assessed sleep and 
daytime problems before and during the pandemic in 
22 151 participants. Collectively, the prevalence of sleep 
and daytime problems increased by 10%. Importantly, 
COVID-19 itself did not account for this entire increase, 
with only 3% reporting having had COVID-19, whereas 
42·2% faced confinement, and 55·9% faced financial 
hardships. Furthermore, a harmonised international 
survey62 comprising more than 22 330 adults from the 
general population, representing 13 countries, found a 
clinical insomnia prevalence of 36·7%, with 25·6% 
reporting probable anxiety, and 23·1% reporting probable 
depression. These findings of a relationship between 
mental ill health and COVID-19 are supported by an 
evaluation of data from a health insurance database in 
the USA,63 where the records of more than 17·2 million 
adults showed an increase in benzodiazepine receptor 
agonist hypnotics, selective serotonin reuptake in-
hibitors, and serotonin and norepinephrine reuptake 
inhibitors during the COVID-19 pandemic.

Sleep disturbances have emerged as an important 
feature in people with post-COVID-19 condition (also 
known as long COVID)64 that includes circadian rhythm 
disruptions.65 Additionally, SARS-CoV-2-positive parti-
cipants were found to sleep 60·9 min longer than SARS-
CoV-2-negative participants,66 and those with prolonged 
COVID-19 symptoms were more likely to have insomnia.67 
The International COVID sleep study, involving 
16 countries and 13 628 participants, revealed a high 
prevalence of fatigue (61·3%), insomnia symptoms 
(49·6%), and excessive daytime sleepiness (35·8%) 
among individuals with long COVID.68 Lastly, the 
COVID-19 pandemic disproportionately affected front-
line health-care workers69 and minoritised racial and 
ethnic groups,70 further worsening global sleep health 
disparities.

Environmental and social determinants of sleep 
health disproportionately affect 
socioeconomically disadvantaged groups
Historically excluded groups are disproportionately 
affected by adverse environmental and social deter-
minants of health—including sleep health—in both 
developing and developed countries.71 For example, 
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minoritised racial and ethnic populations and those with 
lower socioeconomic status in the USA are more likely to 
have sleep deficiency.72 Across the globe, environmental 
determinants, such as perceived neigh bourhood safety, 
objective neighbourhood characteristics (eg, degree of 
urbanisation), and screen time, have adverse effects on 
sleep.73 Furthermore, lower social class in Nigeria is 
predictive of shorter sleep duration in children.74 Thus, it 
is imperative that we address equity in sleep health 
across countries, groups (eg, women and children), 
individuals with lower socioeconomic status, minoritised 
racial and ethnic groups, and sexual minorities.

Environmental determinants
Sleep quantity and quality can be disrupted by many 
environmental factors (eg, light, temperature, noise, and 
air quality), each of which differentially affects socially 
disadvantaged groups. Relevant to planetary health, 
adverse physical and social environmental determinants 
related to climate change have been associated with short 

sleep duration and poorer sleep quality.75 Warmer 
night-time temperatures in particular have been shown 
to shorten sleep, with older people and residents of low-
income countries (along with disadvantaged com-
munities within high-income countries) already living in 
hotter climates being disproportionally affected.76 
Consequences of environmental and social stress such as 
ecoanxiety (ie, the anxiety people experience related to 
current or future harm caused by climate change) can 
increase cortisol and norepinephrine, increase 
sympathetic nervous system activity, adversely affect 
sleep, and thereby increase the risk of myriad negative 
health outcomes.77

Social determinants 
Sleep deficiency generally mirrors the level of social 
disadvantage or exclusion, and the social determinants 
of sleep health vary between and within countries or 
regions. For example, sleep deficiency might result 
from psychological stress, financial strain,72,78 modern 
tech nology (eg, video games or streaming services), 
hunger, or threat to safety. Another example is the 
increasing demand for a workforce that is available at all 
hours of the day or night, creating a cadre of night-shift 
workers with irregular sleep schedules and sleep 
deficiency.

Collectively, disadvantaged social and physical environ-
ments, combined with individual vulnerability, might 
have synergistic effects on economic costs. For example, a 
person with post-traumatic stress disorder might also 
have sleep deficiency and poor daytime functioning, and, 
consequently, increased workplace absenteeism and 
health-care use.79 Thus, improving sleep health could 
contribute to achieving overall health equity.80

Recommendations to promote sleep health 
across the globe
The health benefits of good sleep and the adverse 
consequences of sleep deficiency are abundantly clear. 
Although more global data will refine our knowledge 
base, we know enough to act now, leveraging better 
global sleep to achieve better global health. We 
recommend three concrete actions for local, regional, 
national, and international health organisations.

Educate: promote sleep and circadian health education 
and awareness 
Transforming the worldview of sleep begins with 
education. Global efforts by numerous universities and 
professional organisations are already under way to 
actively promote sleep education and training. This 
commitment has contributed to 35 journals indexed in 
PubMed with sleep in the title; however, we need to go 
beyond this effort to increase access to care and 
treatment for sleep and circadian disorders. One step is 
the further integration of sleep health recommendations 
into medical specialties, as exemplified by the European 

Panel: Recommended sleep measurements

Sleep can be measured by dimensions that characterise every 
individual, as well as by the presence of specific sleep 
disorders. We recommend, when possible, both sleep 
dimensions and sleep disorders be measured in national and 
global epidemiological assessments. Techniques for 
assessment include validated questionnaires (appendix 
pp 36–37), a sleep history, and wearables and nearables. 
We also recommend, when possible, studies of sleep health 
and sleep disorders measure functional consequences as 
outcome measures.

Dimensions of sleep
• Sleep duration
• Efficiency (consolidated vs fragmented sleep)
• Timing
• Regularity
• Sleep quality or satisfaction

Sleep disorders
• Insomnia
• Sleep-related breathing disorders (eg, obstructive sleep 

apnoea)
• Hypersomnia (eg, narcolepsy)
• Sleep-related movement disorders (eg, restless legs 

syndrome)
• Circadian rhythm sleep–wake disorders (eg, shift work 

sleep disorder)
• Parasomnia (eg, rapid eye movement behaviour disorder)

Functional consequences of sleep
• Sleepiness and alertness
• Quality of life
• Impairment at work or school
• Impaired interpersonal function
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Academy of Neurology and the American Heart 
Association. Another step is to develop sleep health 
curricula for primary and secondary education. The US 
National Institutes of Health has developed an 
electronic bookshelf where more than 135 books on 
sleep and circadian health can be translated and 
adapted for national and local contexts with global 
application, available via the World Sleep Society. Lastly, 
coordinated efforts involving international agencies 
(eg, WHO), national and international professional 
organisations, and local governments (eg, labour and 
transportation orga nisations) are essential to raise 
global awareness about sleep and circadian health. We 
must join public and population-based sleep health 
education and awareness campaigns, akin to what has 
been done for diet and nutrition or physical activity 
education.

Research: collect and centralise standard sleep and 
circadian data in every country
Effectively formulating sleep health policies tailored to 
national and regional contexts necessitates the collection 
of comprehensive global sleep and circadian data. Initial 
efforts might include collaboration with existing cohorts 
(eg, Burden of Obstructive Lung Disease81) and adding 
sleep duration and timing questions. In addition, 
including culturally appropriate sleep questionnaires (a 
list of widely used questionnaires can be found in the 
appendix pp 36–37) in existing population-based surveys 
could also promote this effort. We advise researchers, 
when selecting questions about sleep health, to consider 
questions that assess as many dimensions of sleep as 
possible (panel). Likewise, we recommend assessments 
of circadian preference, tendency, and timing. Standard-
ising and centralising sleep and circadian data will not 
only enhance our knowledge and understanding of 
sleep but will also allow us to track and evaluate 
progress. Funding such data collection efforts would 
probably require and benefit from input and cooperation 
from professional sleep organisations and national and 
international health agencies.

Implement public health policies: include sleep health 
initiatives to advance public health agendas
Although sleep is relevant to all sectors of society, 
including housing, urban planning, and the labour 
market, it is essential to the UN’s Sustainable 
Development Goal 3 (Ensure healthy lives and promote 
wellbeing for all at all ages). Until sleep is recognised as a 
health priority by WHO, countries are less likely to 
include sleep in their national health agenda. National 
and international sleep societies also play a crucial 
advisory role in transforming how sleep is perceived, and 
the adoption of global strategies to collect appropriate 
sleep data. Bold recommendations are required for sleep 
to be prioritised as a pillar of health in agendas, 
policies, and practices. Finally, health equity must be a 

cross-cutting theme at the centre of all sleep-related 
public health initiatives across the globe.

Conclusion
Despite the strength of evidence showing that sleep has a 
critical influence on all aspects of human health, the 
importance of sleep health remains under-recognised 
globally. We call for action to enhance awareness and 
promote participation in the collection of crucial sleep 
data on a global scale. Such data are necessary to drive 
the implementation of sleep health policies that, in turn, 
will improve worldwide population health and help 
address health inequities.
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