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ABSTRACT
Background: Sleep and sleep disorders (SD) have a major impact on brain (neurological and psychiatric), body and societal 
health. Despite this, the epidemiological and economic burden of SD have not been sufficiently analyzed. This study investigates 
the epidemiology and costs of SD across 47 European countries and identifies knowledge gaps in the literature.
Methods: Systematic literature reviews on PubMed (between January 2010 and April 2023) and expert communications iden-
tified relevant epidemiological and cost-of-illness (COI) studies on five major SD: insomnia, obstructive sleep apnea (OSA), nar-
colepsy, restless legs syndrome (RLS), and REM sleep behavior disorder (RBD). Four epidemiological parameters, including 
prevalence, were investigated. Economic analyses stratified direct, indirect, and informal care costs, and employed an impu-
tation procedure that accounts for several country-specific economic factors. Costs were expressed as purchasing power parity 
(PPP)-adjusted 2019 Euros.
Results: Eleven COI and six epidemiological studies were identified. Estimated prevalence for OSA, insomnia, RLS, narcolepsy, 
and RBD in the adult population was 18%, 10%, 3%, 0.03%, and 0.009%, respectively. Economic data were exclusively available for 
high-income Europe. OSA was the most costly SD (€184 billion), followed by insomnia (€158 billion), RLS (€79 billion), narco-
lepsy (€905 million), and RBD (€436 million). Direct and indirect costs contributed 48% and 52%, respectively, with no available 
data on informal care costs.
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Conclusions: The unexpected high prevalence and substantial economic burden associated with SD contrast with the univer-
sally neglected role of sleep health and SD in public health strategies. More research on the burden of SD is needed.

1   |   Introduction

Sleep is an essential determinant of physical, brain (neurological 
and mental), and societal health [1, 2]. Sleep loss (insufficiency) and 
sleep disorders (SD) chronically affect 20%–30% of the population 
[3, 4] and have a tremendous impact on quality of life and produc-
tivity [5]. SD, also referred to as sleep–wake–circadian disorders, 
encompass a diverse range of clinical conditions that disrupt key 
physiological processes vital for memory, metabolism, and tissue 
repair, while also impairing daytime function, cognition, and 
mood. SD represent independent risk factors and/or modulators 
of several neurological (e.g., dementia, stroke, and Parkinsonism), 
psychiatric (e.g., depression), metabolic (e.g., diabetes), cardiovas-
cular (e.g., hypertension), and neoplastic disorders [1, 2, 6–8].

A high economic burden of SD has been suggested by a few studies 
[5, 9–11]. However, SD are not incorporated into recent large-scale 
systematic studies on the burden of brain diseases [12, 13]. This ne-
glect may be due to the (incorrect) assumption that SD are usually 
secondary to an underlying other (somatic or psychiatric) condi-
tion, the fact that SD are managed by different specialists, and an 
overall underestimation (also by the medical community) of the 
frequency, health consequences, and societal relevance of SD [14].

The Cost of Illness in Neurology project (COIN-Eu) was initiated 
in 2020 by the European Academy of Neurology (EAN) by one of 
the authors of this paper (C.L.A.B.) during his presidency with 
the aim of evaluating the economic burden of 12 groups of neu-
rological disorders, including SD, in Europe.

As part of this initiative, the current study aims to (1) estimate 
the epidemiological and economic burden of SD across the 47 
EAN member states in 2019, and (2) identify key research gaps 
in the epidemiological and cost-of-illness (COI) literature on SD.

2   |   Methods

2.1   |   Targeted Populations and Outcomes

This health-economic research focuses on sleep disorders (SD) 
as defined by the International Classification of Sleep Disorders, 
Third Edition, Text Revision (ICSD-3-TR; AASM, 2023) [15]. 
Although insufficient sleep also affects nonclinical populations, 
this study adopts a disease-oriented perspective, excluding non-
clinical sleep issues like sleep loss. Initially, six SD categories 
were considered: insomnia, sleep-related breathing disorders, 
sleep-related movement disorders, central disorders of hyper-
somnolence, parasomnias, and circadian rhythm sleep disor-
ders (CRSD). However, due to limited peer-reviewed sources, 
the scope was narrowed to insomnia, obstructive sleep apnea 
(OSA), restless legs syndrome (RLS), narcolepsy (types 1 and 2), 
and rapid eye movement sleep behavior disorder (RBD). CRSD 
were excluded due to the absence of COI studies. Table 1 lists the 
included SD with their ICD-10 codes.

This study focuses on the adult population (20 years and older), 
as SD in minors differ in clinical presentation and treatment. 
The target region includes all 47 member countries of the 
European Academy of Neurology (EAN).

The epidemiological burden of SD was investigated by consid-
ering prevalence, incidence, mortality, and Disability-Adjusted 
Life Years (DALY). The index year is 2019, chosen as the last 
year before the COVID-19 pandemic, which may have disrupted 
typical patterns.

Three key economic components were analyzed: direct, in-
direct, and informal care costs, accounting for multiple payer 
perspectives (e.g., healthcare systems, patients, employers, care-
givers, and taxpayers) to comprehensively assess the economic 
impact of SD. Direct costs include medical expenses for diagno-
sis and treatment, and nonmedical direct costs like social ser-
vices. Indirect costs cover productivity losses due to absenteeism 
or presenteeism, while informal care refers to unpaid assistance 
with Activities of Daily Living (ADL). A detailed breakdown 
of these three major cost categories is documented in Table S1. 
Intangible costs (e.g., emotional well-being), and lost tax reve-
nue were excluded.

2.2   |   Epidemiological Data

Epidemiological data were retrieved through a systematic 
PubMed search, targeting review articles published from January 
2010 to March 2023, and expert recommendations. The search 
algorithm combined title and MeSH terms (see Table  S2A). A 
backward citation approach was employed to identify relevant 
primary studies. Inclusion and exclusion criteria are detailed in 
Table S3A.

TABLE 1    |    Five sleep disorders with ICD-10 codes and annual 
prevalence.

Sleep disorder ICD-10 code
Average annual 
prevalence (%)

REM sleep behavior 
disorder (RBD)

G47.52 0.009 [16]

Narcolepsy G47.41 0.03 [16–18]

Restless legs 
syndrome (RLS)

G25.81 3 [19]

Insomnia disorder G47.00 10 [20]

Obstructive sleep 
apnea (OSA)

G47.33 18 [21]

Note: Assumed annual prevalence in adults (aged 20 years or older). For OSA, 
due to scarce data for the population 20+ years, we present the prevalence 
in persons aged 30 years or older. For narcolepsy and OSA, an average across 
countries is shown here, while country-specific data were used in the cost 
calculations.
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Data were extracted into a structured matrix, documenting 
methodological features of the respective studies, country, and 
SD subgroup. Epidemiological measures were extracted as 
relative figures, such as percentages or rates. Extraction was 
conducted by one researcher and verified by a second, with dis-
crepancies resolved by a third (L.S.W., M.M.-M., V.D.). To com-
pensate for data scarcity in the targeted European region, global 
epidemiological sources were included. The extraction matrix 
was divided into separate tables for each of the six SD. Then, 
data were scrutinized for suitability, considering factors such as 
study quality and case identification methods. This evaluation 
led to a refinement of the study's score. For example, the focus 
was narrowed from general insomnia to insomnia disorder to 
ensure consistent case identification (see Section  3). The final 
selection also considered the availability of matching economic 
data. To illustrate, for parasomnias, while prevalence data ex-
isted for various subtypes, only one COI was available, focusing 
on the RBD subtype. Therefore, prevalence data on RBD were 
selected.

For countries with multiple data sources, relative measures 
were averaged, and simple averages across countries substi-
tuted missing country-level data. Relative epidemiological 
outcomes (percentages, rates) were converted into absolute, 
country-specific figures for 2019 using population data from 
the 2021 Global Burden of Disease (GBD) Study [13]. These 
calculations covered the adult population (20+ years; OSA: 
30+ years) and the working-age population (20–64 years; 
OSA: 30–64 years).

2.3   |   Economic Data

Economic data were sourced through three methods. First, a sys-
tematic PubMed review identified economic articles published 
between January 2010 and April 2023, using a search algorithm 
refined for sensitivity and specificity (see Table  S2B). Eligible 
publications were identified through title screening and full-text 
review, and relevant reviews were examined for eligible primary 
studies. To supplement the limited data available since 2010, arti-
cles from a pilot study covering 2000–2010 were included. Lastly, 
additional records were considered based on expert recommen-
dations. Inclusion criteria are outlined in Table S3B.

Cost data were extracted following a per-patient, annual for-
mat. The extraction template, refined during a pilot phase, in-
cluded key fields such as region, publication details, cost year, 
currency, and detailed cost component breakdowns. To ensure 
consistency and best use of the available literature, an all-cause 
approach was adopted, focusing on costs for individuals with SD 
rather than disease-attributable (excess) costs. Two researchers 
independently extracted selected sources, with a third resolving 
any discrepancies.

A second refinement step after the initial extraction led to the 
exclusion of less methodologically suitable studies. Empirical 
data were prioritized over modeling, and studies with small 
sample sizes (n < 14) or limited cost assessments (e.g., only 
drug costs) were excluded. Some sampling biases (such as spe-
cific age groups or comorbidities) were tolerated if no other 
study was available.

The extracted cost data were standardized to 2019 purchasing 
power parity (PPP) EUR using World Bank data. Nonnational 
currencies were reconverted, inflated using the Consumer Price 
Index (CPI), and converted to EUR 2019 PPP. Country-specific 
costs were pooled per category using the median. For direct non-
medical costs, medians were derived and combined with direct 
medical costs to estimate total direct costs.

Missing data were imputed using methods adapted from 
Gustavsson et  al. [9] and Begley et  al. [22]. Countries were 
grouped by income level (lower-middle, upper-middle, high) 
based on 2019 World Bank GNI categories. Medians for each 
cost type within income groups were weighted with country-
specific factors, such as health expenditures relative to GDP 
and GDP per capita, to reflect economic context. National 
direct costs were calculated by multiplying per-patient costs 
by the country-specific prevalence for the adult population 
(20+ years; OSA: 30+ years), while indirect costs used prev-
alence within the working-age population (20–64 years; OSA: 
30–64 years). Per capita costs were calculated by dividing total 
costs by population size (GBD population data). Per-patient 
costs across SD were calculated using a weighted average 
based on the prevalence of each individual SD. These synthe-
sis and imputation procedures will be detailed in a separate 
report.

3   |   Results

3.1   |   Characterization of Included Sources

Out of 982 identified records, six sources were selected for epi-
demiological analysis (see Figure S1 for the PRISMA flowchart). 
Although the search targeted prevalence, incidence, mortality, 
and DALYs, no eligible studies on mortality or DALYs were 
found. Six sources provided prevalence data (narcolepsy: n = 3; 
insomnia, OSA, RLS, and RBD: n = 1, respectively). Two inci-
dence studies on narcolepsy were selected, and no viable source 
was identified for CRSD. The initial data extraction revealed 
considerable variability due to methodological differences, with 
insomnia prevalence ranging from 5% with syndrome-based 
case identifications [23] to 40% with symptom-oriented opera-
tionalizations [24].

For the final analysis, high-quality sources using precise case 
definitions were selected. For insomnia, we relied on a review 
by Morin and Jarrin [20], who used stringent classification cri-
teria to estimate a 10% prevalence rate of insomnia disorder. 
For RLS, we selected Broström et al. [19], a recently published, 
comprehensive systematic review, meta-analysis, and meta-
regression, that applied several bias corrections. For OSA, 
Benjafield et  al. [21] provided country-specific prevalence 
data aligned with the American Academy of Sleep Medicine's 
scoring criteria. Data for an apnea-hypopnea index (AHI) of 
≥ 15 were selected to match our economic data. As no suitable 
reviews for narcolepsy or RBD were found, primary studies 
were utilized. Details on all selected epidemiological sources 
are provided in Table S4A.

From 552 initially identified economic sources, our final esti-
mations were based on 11 studies from high-income countries 
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(Figure  S2 provides the PRISMA flowchart). The selection 
process distilled economic studies on narcolepsy (n = 4), OSA 
(n = 3), insomnia (n = 2), RBD, and RLS (n = 1, each). No eligible 
source was identified for CRSD. Data were reported for direct 
medical costs (10 data points), indirect costs (8), and direct non-
medical costs (1), with no data on informal care costs. Nine stud-
ies used observational designs—based on national registries 
(n = 4), clinical recruitment (n = 4), and a postal survey (n = 1). 
Two economic sources constituted cost-effectiveness analyses. 
Table  S4B outlines key methodological features and extracted 
cost figures from all included economic sources.

3.2   |   Prevalence of Sleep Disorders

Table 1 shows the prevalence by SD, with OSA being the most 
common (18%) and RBD being the rarest (0.0087%). Prevalence 
rate estimates are largely homogenous across countries due 
to reliance on imputation. Country-specific prevalence data 
are documented in the Supporting Information for insom-
nia (Table  S6A), RBD (Table  S6B), OSA (Table  S6C), RLS 
(Table S6D), and narcolepsy (Table S6E).

3.3   |   Costs of Sleep Disorders

Here, we present the costs of SD in high-income Europe. Due 
to substantial gaps in the COI literature, no reliable estimates 
were available for middle-income countries. Comprehensive 
cost tables, including national estimates and country-specific 
per-patient estimates for each SD, are provided in Table S6A–E.

In 2019, OSA had the highest societal costs (€184 billion), fol-
lowed by insomnia (€158 billion), RLS (€79 billion), narcolepsy 
(€905 million), and RBD (€436 million). These cost differences 
largely reflect prevalence rates. Per-patient costs ranged from 
€3002 for OSA to €14,234 for RBD (Figure 1). OSA and insom-
nia costs equalled 1.32% and 1.14% of the region's combined GDP 
(Figure 2).

Direct and indirect costs account for 48% and 52% of the total SD 
burden, respectively, though the distribution varies by disorder. 
For narcolepsy, 40% of costs stem from direct expenses (e.g., di-
agnosis and treatment), while 60% arise from productivity losses 
due to workplace absences and reduced labor force participation.

The aggregated costs of SD in high-income Europe are estimated 
at €422.9 billion, equivalent to 3% of the region's collective GDP. 
This figure needs to be interpreted cautiously due to the po-
tential for double-counting. Germany bore the highest societal 
costs (€106 billion), followed by France (€68 billion), the UK 
(€39 billion), and Italy (€36 billion), reflecting their large popu-
lations. Per-capita costs ranged from €372 in Croatia to €1855 in 
Switzerland, with a median of €620 (Table S5).

4   |   Discussion

This study is the first to systematically assess the epidemio-
logical and economic burden for a spectrum of SD in Europe 
since 2010. Providing comprehensive estimates, it facilitates 

comparisons between disorders, cost types, and European coun-
tries, and provides a much-needed update to previous estimates 
and studies focused on single SD.

4.1   |   Epidemiology of Sleep Disorders

SD affect a large portion of the population. However, studies on 
the epidemiology of SD suffer from several major limitations. 
First, only a few studies assessed the prevalence of any SD in a 
given population. One study from Denmark encompassing the 
entire population and using nationwide data from healthcare 
and socioeconomic registries reported a 7% prevalence of major 
SD22. A Dutch study of a nationally representative sample of 
2089 individuals using a set of 48 questions reported an overall 
prevalence of SD of 32% [3]. Second, the case identification meth-
ods used in epidemiological sleep research vary among studies. 
As a consequence, prevalence rates for chronic insomnia range 
from 4.7% (ICD-10) to 22.1% (DSM-5), and prevalence rates for 
narcolepsy range from 1.05 to 79.40 per 100,000 persons [25, 26]. 
Studies on OSA vary in AHI cutoffs and criteria for hypopnea 
[21, 27]. Additionally, prevalence studies often focus on middle-
aged and elderly individuals, while a prevalence as high as 16% 
has also been suggested for young adults [28]. Third, reports 
from Canada and Germany indicate a post-COVID increase in 
SD prevalence [20, 29].

In addition to limited data on the prevalence of SD, other 
key epidemiological measures have received even less atten-
tion. First, disability-adjusted life years (DALYs), quantify-
ing the morbidity- and mortality-related societal burden, are 
profoundly under-assessed for SD. For numerous other brain 
diseases, DALYs are regularly published [13]. Few studies 
have explored the disability burden from environmentally in-
duced sleep disturbances in Europe [30–32]. Second, country-
specific impacts of SD on mortality are inadequately studied 
despite their association with adverse health outcomes. Recent 
population-based research links numerous SD to increased 
mortality [33]. Third, limited research on SD incidence further 
hinders the understanding of regional trends and locally rele-
vant causes.

4.2   |   Cost of Sleep Disorders

The estimated overall cost of SD in Europe amounted to nearly 
€423 billion in 2019. This best estimate, while still subject to un-
certainties arising from data scarcity, equates to a 3% taxation 
on the collective GDP in high-income Europe. It accounts for 
approximately 25% of the region's costs from neurological dis-
eases [34]. The highest costs were associated with OSA (1.32% of 
GDP), while RBD had the highest per-patient cost (€14,234). The 
per-capita costs vary regionally (from €372 in Croatia to €1855 
in Switzerland), reflecting differences in their economic struc-
tures, including price levels and average salaries. Direct and in-
direct costs contributed roughly equally, with some variation by 
disorder.

Despite this considerable financial burden, profound gaps exist 
in the economic literature on SD. Contemporary large-scale 
studies on the costs of brain disorders often do not include SD 
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[12], and original research is fragmented. Middle-income coun-
tries are particularly underrepresented, despite their large pop-
ulations (42% of the European population investigated here). 
Further, the extent of research varies between cost types. 
Although absenteeism costs are somewhat studied, presentee-
ism costs (i.e., costs from reduced alertness and daytime sleepi-
ness during work hours) remain overlooked. Informal care costs 
for SD are unknown in Europe, though studies from Australia 
suggest they contribute less than 1% to the overall costs of OSA 
and insomnia [11, 35]. However, disorders like narcolepsy may 
require assistance in daily activities, the financial implications 
of which are underexplored.

The last estimation of SD-related costs, spanning multiple 
European countries and considering various cost elements, 
dates back to Gustavsson et al. [9]. Total costs were estimated 
at €35.4 billion in 2010 for four SD (hypersomnia, nonorganic 
insomnia, narcolepsy, and sleep apnea) in 30 countries (EU-27 
plus Iceland, Norway, and Switzerland). This figure equates to 
nearly €40 billion in 2019 (€PPP, adjusted using the Euro area 
harmonized index of consumer prices) [36]. Despite a moder-
ate overall agreement, notable differences include a large dis-
crepancy in sleep apnea prevalence (3% in Gustavsson et al. vs. 
18% in ours) and per-patient costs for insomnia (€153 in 2010 
vs. €4381 in 2019). Key methodological differences contribute 
to these discrepancies, including unequal disease classifica-
tions, our broader selection of primary studies, and our focus 

on all-cause rather than excess costs. Comparisons between the 
2010 and 2019 estimates should thus be made cautiously, and 
deviations between past and current estimates underscore the 
need for additional investigation.

A more recent registry-based study from Denmark documents 
the costs across five SD in 2015 [37]. All-cause direct costs are 
reported at €6045 per patient, while excess direct costs were re-
ported at €2659, similar to our estimate for Denmark (€2555 in 
2019). Indirect per-person costs were much higher than our esti-
mate (€8691 in 2015 vs. €3075 in 2019).

Other recent reports focus on individual SD, cost types, or coun-
tries. RAND Europe investigated the financial burden of insom-
nia in 16 Western countries [10] and the cost of insufficient sleep 
across five OECD countries [38]. Their findings on insomnia 
prevalence align with ours, reporting 8% for chronic insomnia 
and 14% for clinical insomnia. Another investigation across five 
European high-income countries reports a slightly lower preva-
lence for chronic insomnia disorder (6%) [39]. Both studies con-
firm the high prevalence of insomnia symptoms at 34% and 21%, 
respectively, showcasing the spectrum of symptomology. RAND 
Europe documents annual GDP losses from lost workplace pro-
ductivity due to chronic insomnia between 0.64% and 1.31%, an 
estimate higher than our 0.49%–0.89% range. This discrepancy 
likely originates from a lack of scientific data on presenteeism 
costs in Europe. The report also reveals that adults would trade 

FIGURE 1    |    The costs of sleep disorders. This figure juxtaposes the costs per patient with the total costs for five sleep disorders: REM sleep behav-
ior disorder (RBD), narcolepsy, restless legs syndrome (RLS), insomnia, and obstructive sleep apnea (OSA). Costs per patient represent the average 
per-patient costs per SD, weighted by country prevalence. Total costs reflect the collective national costs across 30 European high-income countries. 
PPP, purchasing power parity. Median costs per patient: RBD indirect: 9023, direct: 4599; Narcolepsy indirect: 5868, direct: 2476; RLS indirect: 4827, 
direct: 2382; Insomnia indirect: 2438, direct: 1753; OSA indirect: 1734, direct: 1023.
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14% of their household income to alleviate insomnia symptoms, 
suggesting a large subjective burden.

4.3   |   Limitations of This Study

Several limitations must be noted for an accurate interpreta-
tion of our figures. Primarily, current estimates are compro-
mised by scarce and unstandardized primary research. While 
incorporating a wide array of sources enhances comprehensive 
estimations, it also introduces a degree of blurriness due to 
differing criteria for case identification and cost assessments. 
Current research gaps also concern the comorbidity between 
different SD. In epidemiological research, it remains unclear 
what proportion of the population is affected by any sleep dis-
order, as opposed to a particular SD. Thus, the prevalence of 
SD is likely lower than the sum of individual SD prevalence. A 
similar challenge arises in many cost-of-illness studies, where 
per-patient costs may be influenced by comorbid (sleep) dis-
orders and may thus not represent costs specifically attribut-
able to a single SD. When summing up costs across different 
SD, these uncertainties introduce a risk of double counting. 
Consequently, aggregate estimates of the total costs across 
SD should be interpreted with caution. Further, a bias toward 
treated patient populations raises concerns about generaliz-
ability from primary studies, as treated patients often exhibit 
more severe symptoms, skewing per-person estimates up-
ward. When scaled to the national level, these figures repre-
sent the costs of treating all (more severely affected) patients, 
rather than actual healthcare expenditures. Many individuals 

with SD remain untreated due to factors like lack of aware-
ness, stigma, or barriers to accessing care. Consequently, SD 
are often underdiagnosed, misdiagnosed, and undertreated 
[40, 41]. More population-based data are needed to estimate 
the real-world costs of SD. Lastly, our imputation procedure 
is constrained by its reliance on country groupings based on 
GNI, resulting in missing estimates for 36% of the countries 
originally considered, particularly in middle-income regions. 
While alternative methods like nearest-neighbor approaches 
bypass the dependence on categorization, they risk comparing 
dissimilar societies.

4.4   |   Implications of This Study

The implications of this study extend to clinicians, researchers, 
policymakers, and the general society. More awareness about 
sleep as a determinant of health, the overall burden of SD, and 
the increasing possibilities offered by modern sleep medicine to 
promote the prevention, early diagnosis, and treatment of SD is 
needed. This will alleviate the very high healthcare costs and work 
productivity losses presented in this paper and previous [5, 41].

Considering the high prevalence of sleep–wake complaints 
and SD, new approaches, including the collaboration with and 
education of nonsleep specialists and the use of novel screen-
ing approaches, are needed [2, 14]. Furthermore, public health 
programs should in the future include the promotion of sleep 
health and the prevention of sleep disorders [42]. Finally, more 
research is needed to understand the role of sleep in the complex 

FIGURE 2    |    Costs per sleep disorder relative to collective GDP in high-income Europe (%). Column chart illustrating the direct and indirect costs 
of obstructive sleep apnea (OSA), insomnia, restless legs syndrome (RLS), narcolepsy, and REM sleep behavior disorder (RBD), as a percentage of the 
collective Gross Domestic Product (GDP) of 30 European high-income countries.
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interaction between internal and external exposome, which 
eventually determines individual health [43].

5   |   Conclusions

The current study demonstrates a substantial epidemiological 
and economic burden related to sleep disorders (SD). Taking into 
account the increasing evidence for an important role of sleep on 
health and well-being, the data presented here call for the rec-
ognition of sleep health and SD as a major public health priority.

More research is however needed to reduce the uncertainty as-
sociated with current best estimates. Informed health policies 
would greatly benefit from incorporating SD into multinational 
burden estimates such as the GBD Study [13].

Author Contributions

Ideas: C.L.A.B., R.D. Conceptualization: C.L.A.B., R.D., U.S., G.D., 
P.B., T.B., N.M., L.S.W., M.M.-M. Funding acquisition: R.D., U.S. 
Development of methodology: R.D., U.S., C.L.A.B., N.M., L.S.W., 
M.M.-M. Investigation: L.S.W., M.M.-M., N.M., C.L.A.B. Literature 
search – design: R.D., L.S.W., M.M.-M. Literature search – execution: 
L.S.W., M.M.-M., C.L.A.B. Data curation: L.S.W., M.M.-M., N.M., 
C.L.A.B. Data analysis: N.M., M.A., M.M.-M., L.S.W., U.S., R.D. Data 
validation: C.L.A.B., E.P., R.F., L.S.W., M.M.-M., N.M., M.A., G.D., P.B., 
T.B., R.D., U.S. Writing – original draft preparation: L.S.W., C.L.A.B. 
Writing – review and editing: all authors. Visualization/figures: L.S.W., 
M.M.-M. Supervision: R.D., C.L.A.B. Project administration: M.K., M.L.

Acknowledgments

Viktoria Dochevska (V.D.) supported the authors during the extraction 
of epidemiological data.

Funding

The European Academy of Neurology commissioned this study (coin-
health.eu). The funding organization had no role in the study design, 
data collection, data analysis, data interpretation, report writing, or de-
cision to publish.

Ethics Statement

This research utilized publicly available data without collecting individ-
ual patient data for the analysis. Consequently, it did not meet the reg-
ulatory definition of human participant research and was exempt from 
review by an institutional review board or ethics committee.

Conflicts of Interest

Several authors currently hold or have held leading and representative 
positions in neurological committees and institutions (C.L.A.B., P.B., 
E.M., T.B., G.D., E.P., R.F.).

Data Availability Statement

The data that support the findings of this study are available in the 
Supporting Information of this article.

References

1. D. C. Lim, A. Najafi, L. Afifi, et al., “The Need to Promote Sleep Health 
in Public Health Agendas Across the Globe,” Lancet Public Health 8, no. 
10 (2023): e820–e826, https://​doi.​org/​10.​1016/​S2468​-​2667(23)​00182​-​2.

2. A. P. A. Vorster, E. J. W. Van Someren, A. I. Pack, R. Huber, M. H. 
Schmidt, and C. L. A. Bassetti, “Sleep Health,” Clinical and Transla-
tional Neuroscience 8, no. 1 (2024): 8, https://​doi.​org/​10.​3390/​ctn80​
10008​.

3. G. A. Kerkhof, “Epidemiology of Sleep and Sleep Disorders in the 
Netherlands,” Sleep Medicine 30 (2017): 229–239, https://​doi.​org/​10.​
1016/j.​sleep.​2016.​09.​015.

4. D. Kocevska, T. S. Lysen, A. Dotinga, et  al., “Sleep Characteristics 
Across the Lifespan in 1.1 Million People From the Netherlands, United 
Kingdom and United States: A Systematic Review and Meta-Analysis,” 
Nature Human Behaviour 5, no. 1 (2021): 113–122, https://​doi.​org/​10.​
1038/​s4156​2-​020-​00965​-​x.

5. D. A. Golombek, H. Eyre, I. Spiousas, et al., “Sleep Capital: Linking 
Brain Health to Wellbeing and Economic Productivity Across the Lifes-
pan,” American Journal of Geriatric Psychiatry 33, no. 1 (2025): 92–106, 
https://​doi.​org/​10.​1016/j.​jagp.​2024.​07.​011.

6. C. L. A. Bassetti, W. Randerath, L. Vignatelli, et al., “EAN/ERS/ESO/
ESRS Statement on the Impact of Sleep Disorders on Risk and Outcome 
of Stroke,” European Journal of Neurology 27, no. 7 (2020): 1117–1136, 
https://​doi.​org/​10.​1111/​ene.​14201​.

7. Y. Leng, E. S. Musiek, K. Hu, F. P. Cappuccio, and K. Yaffe, “Associ-
ation Between Circadian Rhythms and Neurodegenerative Diseases,” 
Lancet Neurology 18, no. 3 (2019): 307–318, https://​doi.​org/​10.​1016/​
S1474​-​4422(18)​30461​-​7.

8. L. Ferini-Strambi, C. Liguori, B. P. Lucey, et al., “Role of Sleep in Neu-
rodegeneration: The Consensus Report of the 5th Think Tank World 
Sleep Forum,” Neurological Sciences 45, no. 2 (2024): 749–767, https://​
doi.​org/​10.​1007/​s1007​2-​023-​07232​-​7.

9. A. Gustavsson, M. Svensson, F. Jacobi, et al., “Cost of Disorders of the 
Brain in Europe 2010,” European Neuropsychopharmacology 21, no. 10 
(2011): 718–779, https://​doi.​org/​10.​1016/j.​euron​euro.​2011.​08.​008.

10. M. Hafner, R. J. Romanelli, E. Yerushalmi, and W. M. Troxel, The 
Societal and Economic Burden of Insomnia in Adults: An International 
Study (RAND Corporation, 2023), https://​www.​rand.​org/​pubs/​resea​
rch_​repor​ts/​RRA21​66-​1.​html.

11. J. Streatfeild, J. Smith, D. Mansfield, L. Pezzullo, and D. Hillman, 
“The Social and Economic Cost of Sleep Disorders,” Sleep 44, no. 11 
(2021): zsab132, https://​doi.​org/​10.​1093/​sleep/​​zsab132.

12. A. Mitchell, I. Cogswell, J. Dalos, G. Tsakalos, J. Dieleman, and A. 
Apeagyei, “Estimating Direct Health Expenditure on Brain Disorders, 
Globally Between 2000 and 2019 (P6-11.009),” Neurology 104, no. 7_
Suppl 1 (2025): 4088, https://​doi.​org/​10.​1212/​WNL.​00000​00000​211444.

13. Global Burden of Disease Collaborative Network, Global Burden of 
Disease Study 2021 (GBD 2021) Results (Institute for Health Metrics and 
Evaluation (IHME), 2024), https://​vizhub.​healt​hdata.​org/​gbd-​resul​ts/​.

14. S. Duss, A. Vorster, A. Urech, et al., “The Swiss Sleep House Bern-A 
New Approach to Sleep Medicine,” Clinical and Translational Neurosci-
ence 8 (2024): 14, https://​doi.​org/​10.​3390/​ctn80​10014​.

15. AASM|International Classification of Sleep Disorders, “American 
Academy of Sleep Medicine – Association for Sleep Clinicians and Re-
searchers,” accessed February 3, 2025, https://​aasm.​org/​clini​cal-​resou​
rces/​inter​natio​nal-​class​ifica​tion-​sleep​-​disor​ders/​.

16. J. Acquavella, R. Mehra, M. Bron, J. M. H. Suomi, and G. P. Hess, 
“Prevalence of Narcolepsy and Other Sleep Disorders and Frequency of 
Diagnostic Tests From 2013-2016 in Insured Patients Actively Seeking 
Care,” Journal of Clinical Sleep Medicine 16, no. 8 (2020): 1255–1263, 
https://​doi.​org/​10.​5664/​jcsm.​8482.

17. E. Feketeova, M. Tormasiova, K. Klobučníková, et al., “Narcolepsy 
in Slovakia - Epidemiology, Clinical and Polysomnographic Features, 
Comorbid Diagnoses: A Case-Control Study,” Sleep Medicine 67 (2020): 
15–22, https://​doi.​org/​10.​1016/j.​sleep.​2019.​10.​012.

https://doi.org/10.1016/S2468-2667(23)00182-2
https://doi.org/10.3390/ctn8010008
https://doi.org/10.3390/ctn8010008
https://doi.org/10.1016/j.sleep.2016.09.015
https://doi.org/10.1016/j.sleep.2016.09.015
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1038/s41562-020-00965-x
https://doi.org/10.1016/j.jagp.2024.07.011
https://doi.org/10.1111/ene.14201
https://doi.org/10.1016/S1474-4422(18)30461-7
https://doi.org/10.1016/S1474-4422(18)30461-7
https://doi.org/10.1007/s10072-023-07232-7
https://doi.org/10.1007/s10072-023-07232-7
https://doi.org/10.1016/j.euroneuro.2011.08.008
https://www.rand.org/pubs/research_reports/RRA2166-1.html
https://www.rand.org/pubs/research_reports/RRA2166-1.html
https://doi.org/10.1093/sleep/zsab132
https://doi.org/10.1212/WNL.0000000000211444
https://vizhub.healthdata.org/gbd-results/
https://doi.org/10.3390/ctn8010014
https://aasm.org/clinical-resources/international-classification-sleep-disorders/
https://aasm.org/clinical-resources/international-classification-sleep-disorders/
https://doi.org/10.5664/jcsm.8482
https://doi.org/10.1016/j.sleep.2019.10.012


8 of 8 European Journal of Neurology, 2026

18. M. H. Silber, L. E. Krahn, E. J. Olson, and V. S. Pankratz, “The Epi-
demiology of Narcolepsy in Olmsted County, Minnesota: A Population-
Based Study,” Sleep 25, no. 2 (2002): 197–202, https://​doi.​org/​10.​1093/​
sleep/​​25.2.​197.

19. A. Broström, Z. Alimoradi, J. Lind, M. Ulander, F. Lundin, and A. 
Pakpour, “Worldwide Estimation of Restless Legs Syndrome: A System-
atic Review and Meta-Analysis of Prevalence in the General Adult Pop-
ulation,” Journal of Sleep Research 32, no. 3 (2023): e13783, https://​doi.​
org/​10.​1111/​jsr.​13783​.

20. C. M. Morin and D. C. Jarrin, “Epidemiology of Insomnia: Preva-
lence, Course, Risk Factors, and Public Health Burden,” Sleep Medicine 
Clinics 17, no. 2 (2022): 173–191, https://​doi.​org/​10.​1016/j.​jsmc.​2022.​
03.​003.

21. A. V. Benjafield, N. T. Ayas, P. R. Eastwood, et al., “Estimation of 
the Global Prevalence and Burden of Obstructive Sleep Apnoea: A 
Literature-Based Analysis,” Lancet Respiratory Medicine 7, no. 8 (2019): 
687–698, https://​doi.​org/​10.​1016/​S2213​-​2600(19)​30198​-​5.

22. C. Begley, R. G. Wagner, A. Abraham, et  al., “The Global Cost of 
Epilepsy: A Systematic Review and Extrapolation,” Epilepsia 63, no. 4 
(2022): 892–903, https://​doi.​org/​10.​1111/​epi.​17165​.

23. M. M. Ohayon, “Epidemiology of Insomnia: What We Know and 
What We Still Need to Learn,” Sleep Medicine Reviews 6, no. 2 (2002): 
97–111, https://​doi.​org/​10.​1053/​smrv.​2002.​0186.

24. L. Ozdemir, I. Akkurt, H. Sümer, et al., “The Prevalence of Sleep Re-
lated Disorders in Sivas, Turkey,” Tüberküloz ve Toraks 53, no. 1 (2005): 
20–27.

25. K. F. Chung, W. F. Yeung, F. Y. Y. Ho, K. P. Yung, Y. M. Yu, and C. 
W. Kwok, “Cross-Cultural and Comparative Epidemiology of Insomnia: 
The Diagnostic and Statistical Manual (DSM), International Classifica-
tion of Diseases (ICD) and International Classification of Sleep Disor-
ders (ICSD),” Sleep Medicine 16, no. 4 (2015): 477–482, https://​doi.​org/​
10.​1016/j.​sleep.​2014.​10.​018.

26. Y. Wang, Y. Chen, Y. Tong, C. Li, J. Li, and X. Wang, “Heterogeneity 
in Estimates of Incidence and Prevalence of Narcolepsy: A Systematic 
Review and Meta-Regression Analysis,” Neuroepidemiology 56, no. 5 
(2022): 319–332, https://​doi.​org/​10.​1159/​00052​5282.

27. B. Duce, J. Milosavljevic, and C. Hukins, “The 2012 AASM Respi-
ratory Event Criteria Increase the Incidence of Hypopneas in an Adult 
Sleep Center Population,” Journal of Clinical Sleep Medicine 11, no. 12 
(2015): 1425–1431, https://​doi.​org/​10.​5664/​jcsm.​5280.

28. K. Zasadzińska-Stempniak, H. Zajączkiewicz, and A. Kukwa, 
“Prevalence of Obstructive Sleep Apnea in the Young Adult Population: 
A Systematic Review,” Journal of Clinical Medicine 13, no. 5 (2024): 
1386, https://​doi.​org/​10.​3390/​jcm13​051386.

29. BARMER, “BARMER-Analyse zur Zeitumstellung – Massiver An-
stieg bei Schlafstörungen|BARMER” (2024), https://​www.​barmer.​de/​
presse/​press​einfo​rmati​onen/​press​earch​iv/​barme​r-​analy​se-​zur-​zeitu​
mstel​lung-​massi​ver-​ansti​eg-​bei-​schla​fstoe​runge​n-​1288544.

30. P. Begou and P. Kassomenos, “Exposure to the Road Traffic Noise 
in an Urban Complex in Greece: The Quantification of Healthy Life 
Years Lost due to Noise-Induced Annoyance and Noise-Induced Sleep 
Disturbances,” Environmental Science and Pollution Research Interna-
tional 28, no. 10 (2021): 12932–12943, https://​doi.​org/​10.​1007/​s1135​6-​
020-​11190​-​4.

31. C. Eriksson, T. Bodin, and J. Selander, “Burden of Disease From 
Road Traffic and Railway Noise - a Quantification of Healthy Life Years 
Lost in Sweden,” Scandinavian Journal of Work, Environment & Health 
43, no. 6 (2017): 519–525, https://​doi.​org/​10.​5271/​sjweh.​3653.

32. N. Mucci, V. Traversini, C. Lorini, et al., “Urban Noise and Psycho-
logical Distress: A Systematic Review,” International Journal of Envi-
ronmental Research and Public Health 17, no. 18 (2020): 6621, https://​
doi.​org/​10.​3390/​ijerp​h1718​6621.

33. S. Zolfaghari, A. Keil, A. Pelletier, and R. B. Postuma, “Sleep Disor-
ders and Mortality: A Prospective Study in the Canadian Longitudinal 
Study on Aging,” Sleep Medicine 114 (2024): 128–136, https://​doi.​org/​10.​
1016/j.​sleep.​2023.​12.​023.

34. P. A. J. M. Boon, T. Berger, M. Leonardi, et al., “A Roadmap Toward 
Promoting and Improving Brain Health in Europe and Closing the 
Awareness and Funding Gap,” European Journal of Neurology 32, no. 1 
(2025): e16589, https://​doi.​org/​10.​1111/​ene.​16589​.

35. D. Hillman, S. Mitchell, J. Streatfeild, C. Burns, D. Bruck, and L. 
Pezzullo, “The Economic Cost of Inadequate Sleep,” Sleep 41, no. 8 
(2018): zsy083, https://​doi.​org/​10.​1093/​sleep/​​zsy083.

36. Eurostat, “HICP—Monthly Data (Index),” accessed February 24, 2025, 
https://​ec.​europa.​eu/​euros​tat/​datab​rowser/​view/​prc_​hicp_​midx__​
custom_​15199​656/​defau​lt/​table​.

37. S. V. Vestergaard, T. B. Rasmussen, S. Stallknecht, et  al., “Occur-
rence, Mortality and Cost of Brain Disorders in Denmark: A Population-
Based Cohort Study,” BMJ Open 10, no. 11 (2020): e037564, https://​doi.​
org/​10.​1136/​bmjop​en-​2020-​037564.

38. M. Hafner, M. Stepanek, J. Taylor, W. M. Troxel, and C. van Stolk, 
“Why Sleep Matters-The Economic Costs of Insufficient Sleep: A Cross-
Country Comparative Analysis,” RAND Health Quarterly 6, no. 4 
(2017): 11.

39. F. X. Chalet, E. Albanese, C. Egea Santaolalla, et al., “Epidemiology 
and Burden of Chronic Insomnia Disorder in Europe: An Analysis of 
the 2020 National Health and Wellness Survey,” Journal of Medical Eco-
nomics 27, no. 1 (2024): 1308–1319, https://​doi.​org/​10.​1080/​13696​998.​
2024.​2407631.

40. R. N. Taddei, E. Werth, R. Poryazova, C. R. Baumann, and P. O. 
Valko, “Diagnostic Delay in Narcolepsy Type 1: Combining the Pa-
tients' and the Doctors' Perspectives,” Journal of Sleep Research 25, no. 6 
(2016): 709–715, https://​doi.​org/​10.​1111/​jsr.​12420​.

41. M. Daley, C. M. Morin, M. LeBlanc, J. P. Grégoire, and J. Savard, 
“The Economic Burden of Insomnia: Direct and Indirect Costs for In-
dividuals With Insomnia Syndrome, Insomnia Symptoms, and Good 
Sleepers,” Sleep 32, no. 1 (2009): 55–64.

42. M. Daou, M. Yun, J. Lee-Iannotti, and O. Vaou, “Unraveling the 
Impact of Environmental Factors on Sleep Quality and Parkinson Dis-
ease,” Practical Neurology 23, no. 9 (2024): 55–58.

43. I. Bègue, A. Flahault, I. Bolon, R. Ruiz de Castañeda, A. M. Vicedo-
Cabrera, and C. L. A. Bassetti, “One Brain, One Mind, One Health, One 
Planet—A Call From Switzerland for a Systemic Approach in Brain 
Health Research, Policy and Practice,” Lancet Regional Health – Europe 
50 (2025): 101229, https://​doi.​org/​10.​1016/j.​lanepe.​2025.​101229.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Data S1: ene70463-sup-0001-Supinfo.
docx. 

https://doi.org/10.1093/sleep/25.2.197
https://doi.org/10.1093/sleep/25.2.197
https://doi.org/10.1111/jsr.13783
https://doi.org/10.1111/jsr.13783
https://doi.org/10.1016/j.jsmc.2022.03.003
https://doi.org/10.1016/j.jsmc.2022.03.003
https://doi.org/10.1016/S2213-2600(19)30198-5
https://doi.org/10.1111/epi.17165
https://doi.org/10.1053/smrv.2002.0186
https://doi.org/10.1016/j.sleep.2014.10.018
https://doi.org/10.1016/j.sleep.2014.10.018
https://doi.org/10.1159/000525282
https://doi.org/10.5664/jcsm.5280
https://doi.org/10.3390/jcm13051386
https://www.barmer.de/presse/presseinformationen/pressearchiv/barmer-analyse-zur-zeitumstellung-massiver-anstieg-bei-schlafstoerungen-1288544
https://www.barmer.de/presse/presseinformationen/pressearchiv/barmer-analyse-zur-zeitumstellung-massiver-anstieg-bei-schlafstoerungen-1288544
https://www.barmer.de/presse/presseinformationen/pressearchiv/barmer-analyse-zur-zeitumstellung-massiver-anstieg-bei-schlafstoerungen-1288544
https://doi.org/10.1007/s11356-020-11190-4
https://doi.org/10.1007/s11356-020-11190-4
https://doi.org/10.5271/sjweh.3653
https://doi.org/10.3390/ijerph17186621
https://doi.org/10.3390/ijerph17186621
https://doi.org/10.1016/j.sleep.2023.12.023
https://doi.org/10.1016/j.sleep.2023.12.023
https://doi.org/10.1111/ene.16589
https://doi.org/10.1093/sleep/zsy083
https://ec.europa.eu/eurostat/databrowser/view/prc_hicp_midx__custom_15199656/default/table
https://ec.europa.eu/eurostat/databrowser/view/prc_hicp_midx__custom_15199656/default/table
https://doi.org/10.1136/bmjopen-2020-037564
https://doi.org/10.1136/bmjopen-2020-037564
https://doi.org/10.1080/13696998.2024.2407631
https://doi.org/10.1080/13696998.2024.2407631
https://doi.org/10.1111/jsr.12420
https://doi.org/10.1016/j.lanepe.2025.101229

	Epidemiology and Economic Burden of Sleep Disorders in Europe
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Targeted Populations and Outcomes
	2.2   |   Epidemiological Data
	2.3   |   Economic Data

	3   |   Results
	3.1   |   Characterization of Included Sources
	3.2   |   Prevalence of Sleep Disorders
	3.3   |   Costs of Sleep Disorders

	4   |   Discussion
	4.1   |   Epidemiology of Sleep Disorders
	4.2   |   Cost of Sleep Disorders
	4.3   |   Limitations of This Study
	4.4   |   Implications of This Study

	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Funding
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


