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Abstract

Aim. Eating disorders have increasingly become a public health concern globally. This study
aimed to reveal the burden of eating disorders at the global, regional and national levels using
the Global Burden of Disease (GBD) Study 2017 data.
Methods. We extracted the age-standardised rates (ASRs) of prevalence and disability-
adjusted life years (DALYs) and their 95% uncertainty intervals (UIs) of eating disorders,
including anorexia nervosa and bulimia nervosa, between 1990 and 2017 from the GBD
2017 data. The estimated annual percentage changes (EAPCs) were calculated to quantify
the secular trends of the burden of eating disorders.
Results. The ASRs of prevalence and the DALYs of eating disorders continuously increased
worldwide from 1990 to 2017 by an average of 0.65 (95% UI: 0.59–0.71) and 0.66 (95%
UI: 0.60–0.72), respectively. The burden of eating disorders was higher in females than in
males, but the increment in ASRs was greater in males than in females over time. In 2017,
the highest burden of eating disorders was observed in the high sociodemographic index
(SDI) regions, especially Australasia (ASR of prevalence = 807.13, 95% UI: 664.20–982.30;
ASR of DALYs = 170.74, 95% UI: 113.43–244.14, per 100 000 population), Western Europe
and high-income North America. However, the most significant increment of the burden
of eating disorders was observed in East Asia (EAPC for prevalence = 2.23, 95% UI: 2.14–
2.32; EAPC for DALYs = 2.22, 95% UI: 2.13–2.31), followed by South Asia. An increasing
trend in the burden of eating disorders at the national level was observed among most coun-
tries or territories. The countries with the top three highest increasing trends were Equatorial
Guinea, Bosnia and Herzegovina and China. Positive associations were found between the
burden estimates and the SDI levels in almost all geographic regions during the observed
28-year period. We also found that the human development indexes in 2017 were positively
correlated with the EAPCs of the ASRs of prevalence (ρ = 0.222, P = 0.002) and DALYs
(ρ = 0.208, P = 0.003).
Conclusion. The highest burden of eating disorders remains in the high-income western
countries, but an increasing trend was observed globally and in all SDI-quintiles, especially
in Asian regions that were highly populous. These results could help governments worldwide
formulate suitable medical and health policies for the prevention and early intervention of
eating disorders.

Introduction

Eating disorders, including anorexia nervosa, bulimia nervosa and binge eating disorders
(BEDs), are a heterogeneous group of psychiatric illnesses characterised by the development
of abnormal eating habit, dysregulation of body weight and overconcern with shape and
weight. Unlike other psychiatric illnesses that do not inherently manifest medical complica-
tions, eating disorders have considerable influences on all body systems, and confer risk for
decreased quality of life, medical complications and function impairment (Westmoreland
et al., 2016). Anorexia nervosa has the highest mortality rate among all mental health disorders
(Gibson et al., 2019).

Eating disorders were once considered ‘culture-bound syndromes’ restricted to the western
culture because they were initially described in Western Europe and North America (Pike
et al., 2014). In recent years, eating disorders have been identified as common mental disorders
in all continents to a varying extent (Kolar et al., 2016; Thomas et al., 2016; van Hoeken et al.,
2016). Although eating disorders have gained increasing attention over the past three decades,
accurate information regarding the burden of eating disorders is still lacking. This problem is
especially observed at the national level. A basic requirement for the advances in the diagnosis
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and treatment of eating disorders is a thorough understanding
of their epidemiology. Policymakers cannot allocate limited
resources and formulate policies rationally without accurate
regional and national data on eating disorders.

At present, knowledge of eating disorders risk factors is still
lacking. There was no difference in stressful life events (including
exposure to physical or sexual abuse, certain family experiences
and negative emotions) between people with eating disorders
and other mental disorders, suggesting that they are common
risk factors for all psychiatric diseases (Hilbert et al., 2014).
Pursuit of the thin beauty ideal and the resulting body dissatisfac-
tion, dieting and unhealthy weight control behaviours were the
specific risk factors of eating disorders (Evans et al., 2017).
Moreover, genetic factors play an important role in the emergence
of eating disorders, with replicated heritability estimates for anor-
exia nervosa, bulimia nervosa and BED range from 0.48 to 0.74,
0.55 to 0.62, and 0.39 to 0.45, respectively (Bulik et al., 2016).
These findings support the role of physiological and psychological
factors as well as environmental backgrounds in the development
of eating disorders.

Traditionally, epidemiological studies on the burden of differ-
ent diseases have focused on incidence, prevalence and mortality.
Although these metrics are essential, they provide a limited
assessment when reviewed individually. For instance, the inci-
dence and prevalence metrics only assess harm based on fre-
quency and cannot fully describe the degree and duration of
disability, and the mortality metric fails to consider the healthy
life loss (GBD 2017 Childhood Cancer Collaborators, 2019).
Evidence has demonstrated that eating disorders are responsible
for mortality and disability (Erskine et al., 2016). In 2012, the
Global Burden of Disease (GBD) 2010 was published and the
first among the GBD studies to list the disability-adjusted life
years (DALYs) as a routine index (Lozano et al., 2012; Murray
et al., 2012). The DALYs at a population level quantify the gap
between the present health status and an ideal scenario wherein
the entire population is free of disease and has lived to an
advanced age. A DALY is equivalent to a one-year loss of healthy
life. Health loss due to death and disability is considered by cal-
culating the DALYs through the summation of the years of life
lost due to premature death and years lived with disability. The
GBD studies have provided considerable information on the bur-
den of eating disorders at the global level that helps to conduct
comparisons between regions or countries (Yang et al., 2020).

The burden of eating disorders varies in different countries, pos-
sibly due to cultural factors and development status. In the general
population, there was an 18-fold difference in the reported overall
prevalence of eating disorders (range from 0.2 to 3.7%) (Qian et al.,
2013). However, previous studies attempting to quantify the burden
of eating disorders were limited by using point estimates, rather
than analysing it as a secular trend. Moreover, no study has
explored the associations between the burden of eating disorders
and economic health factor in different regions. In this study, we
used the GBD 2017 data to reveal the annual changes and trends
in the prevalence and the DALYs of eating disorders at the global,
regional and national levels. We also determine how the burden of
eating disorders is related to the development level as measured by
the human development indexes (HDIs).

Methods

The GBD 2017 provided a comprehensive assessment of the bur-
den of diseases (e.g. incidence, prevalence, mortality and DALYs)

for 354 causes in 195 countries and territories from 1990 to 2017.
The general methods used in the GBD 2017 were described in
detail on the official website (http://www.healthdata.org/gbd/).
In the GBD 2017, the countries or territories were classified
into five regions, namely, low, low-middle, middle, high-middle
and high, in terms of the sociodemographic index (SDI). The
world was also geographically divided into 21 regions (e.g. East
Asia and Western Europe) to observe the geographic disparities.
Moreover, the HDIs of all countries were collected from the
World Bank (http://hdr.undp.org/en/content/human-development-
index-hdi/).

The estimated age-standardised rates (ASRs) (rates per 100 000
populations) of prevalence and DALYs due to eating disorders
from 1990 to 2017 were extracted from the Global Health Data
Exchange query tool (http://ghdx.healthdata.org/gbd-results-
tool/). The ASRs and the 95% uncertainty intervals (UIs) were
calculated based on the GBD 2017 global age-standard population
(GBD 2017 Disease and Injury Incidence and Prevalence
Collaborators, 2018). In the GBD 2017, eating disorders are sub-
divided into two categories: anorexia nervosa and bulimia ner-
vosa. We also described the prevalence and the DALYs of these
two types of eating disorders at the global, regional and national
levels. Eating disorders were defined in accordance with the
Diagnostic and Statistical Manual of Mental Disorder (DSM)
and the International Classification of Disease (ICD) criteria.
Different versions of DSM (DSM-III, DSM-III-R, DSM-IV,
DSM-IV-TR and DSM-5) and ICD (ICD-9 and ICD-10) were
accepted. The GBD 2017 also assumed no case of eating disorders
prior to age 5 or after 50. These settings were in line with the cor-
responding cause of death model for eating disorders. The
gender-specific crude rates and the 95% UIs were used to com-
pare the burden of eating disorders between age groups: 5–9,
10–14, 15–19, 20–24, 25–29, 30–34, 35–39, 40–44 and 45–49.

The annual ASRs and the corresponding estimated annual
percentage changes (EAPCs) were used to quantify the secular
trends of prevalence and DALYs due to eating disorders. The
ASR was calculated by summarising the products of age-specific
rates (αi, where i denotes the ith age class) and number of cases
(or weight; wi) in the same age subgroup i of the selected reference
standard population, and then dividing it by the sum of the
standard population weights (Zhou et al., 2019). The age-
standardised population in the GBD was calculated using the
GBD world population age standard. The specific explanations
about age classes and their weights were provided in the online
Supplementary Appendix of the published paper by GBD 2017
Mortality Collaborators (GBD 2017 Mortality Collaborators,
2018).

ASR =
∑A

i=1 aivi
∑A

i=1 ai

× 100 000.

The EAPC was commonly used to reflect the variation tendency
of ASRs over a specified interval. Accordingly, a regression line
was fitted to the natural logarithm of the rates: y = α + βx + ε,
where y = ln (ASR) and x = calendar year. The EAPC was calcu-
lated as 100 × (exp(β)− 1), and its 95% UI was obtained from
the linear regression model (Liu et al., 2019; He et al., 2020).
An increasing ASR trend was observed when EAPC > 0 and
95% UI > 0. By contrast, a decreasing ASR trend was identified
when EAPC estimation <0 and 95% UI did not exceed 0.
Otherwise, ASR was regarded as stable over time.
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To explore the influential factors for EAPCs, we assessed the
associations of EAPCs with the ASRs in 1990 and the HDIs in
2017 at the national level through scatter plots and Pearson’s cor-
relation analysis. The ASRs of eating disorders in 1990 indicate
the disease reservoir at baseline and the HDIs in 2017 can serve
as an alternative index for the quality and availability of health
care in each country.

All statistical procedures were performed with the R program
(version 3.5.3, R core team). p value < 0.05 was considered statis-
tically significant.

Results

Burden of eating disorders at the global level

The global burden of eating disorders and their trends are listed in
Table 1. The global age-standardised prevalence rates of eating
disorders gradually increased from 172.53 (95% UI: 138.22–
211.82) in 1990 to 203.20 (95% UI: 162.34–250.75) in 2017 per
100 000 population by an average of 0.65 (95% UI: 0.59–0.71;
Fig. 1). The same increased trend was found in the
age-standardised DALY rates of eating disorders from 35.75
(95% UI: 23.62–53.12) in 1990 to 43.36 (95% UI: 27.88–62.85)
in 2017 per 100 000 population, indicating an increasing rate of
0.66 per year (95% UI: 0.60–0.72; Fig. 1).

The global burdens of anorexia nervosa and bulimia nervosa
and their trends are listed in online Supplementary Tables 1, 2,
respectively. The global age-standardised prevalence rates of anor-
exia nervosa increased from 39.33 (95% UI: 29.86–50.13) in 1990
to 43.87 (95% UI: 33.10–56.52) in 2017 per 100 000 population
with the EAPC being 0.44 (95% UI: 0.40–0.48; online
Supplementary Fig. 1A). The global age-standardised DALY
rates of anorexia nervosa increased from 8.49 (95% UI: 5.29–
12.55) in 1990 to 9.51 (95% UI: 5.91–14.09) in 2017 per 100
000 population by an average of 0.45 (95% UI: 0.42–0.49; online
Supplementary Fig. 1A). The global age-standardised prevalence
rates of bulimia nervosa increased from 134.19 (95% UI:
101.98–171.29) in 1990 to 160.25 (95% UI: 121.55–204.57) in
2017 per 100 000 population at 0.71 per year (95% UI: 0.64–
0.77). The global age-standardised DALY rates of bulimia nervosa
increased from 28.26 (95% UI: 17.90–42.21) in 1990 to 33.85
(95% UI: 21.34–50.45) in 2017 per 100 000 population at 0.72
per year (95% UI: 0.65–0.78; online Supplementary Fig. 1B).

Women had a higher annual ASR than men in terms of the
prevalence (online Supplementary Fig. 2A) and the DALYs
(online Supplementary Fig. 2B) of eating disorders and its sub-
types during the observed period. However, males showed a
greater increment in the age-standardised prevalence and DALY
rates than females over time concerning eating disorders
(Table 1), anorexia nervosa (online Supplementary Table 1) and
bulimia nervosa (online Supplementary Table 2).

The high-SDI region had the highest age-standardised preva-
lence and DALY rates in 2017 in terms of eating disorders and its
subtypes. An overall increasing trend in the age-standardised preva-
lence and DALY rates was observed in all SDI regions from 1990 to
2017. The greatest increasing trends of these indexes were found in
the high-middle and middle SDI regions in terms of eating disorders
(Fig. 1), anorexia nervosa (online Supplementary Fig. 1A) and
bulimia nervosa (online Supplementary Fig. 1B).

We also analysed the crude rates of prevalence and the DALY
rates for males and females in different age groups concerning
eating disorders (Fig. 2), anorexia nervosa (online

Supplementary Figs 3A, B) and bulimia nervosa (online
Supplementary Figs 3C, D). The crude rates of prevalence and
the DALY rates were higher for females than for males in all
age groups. The highest crude rates of prevalence and DALY
rates were observed among those aged 15–39 years for eating dis-
orders and anorexia nervosa, and among those aged 15–44 years
for bulimia nervosa.

Burden of eating disorders at the regional level

The burden of eating disorders and their trends at the regional
level are listed in Table 1. In 2017, Australasia had the highest
age-standardised prevalence (807.13, 95% UI: 664.20–982.30,
per 100 000 population) and DALY rates (170.74, 95% UI:
113.43–244.14, per 100 000 population), followed by Western
Europe. As shown in Fig. 1, the ASRs of prevalence and DALYs
of eating disorders increased in all geographic regions in the
observed period, except for central Sub-Saharan Africa. The
most significant increase of ASRs was detected in East Asia
(EAPC for prevalence = 2.23, 95% UI: 2.14–2.32; EAPC for
DALYs = 2.22, 95% UI: 2.13–2.31), followed by South Asia
(EAPC for prevalence = 1.41, 95% UI: 1.32–1.50; EAPC for
DALYs = 1.42, 95% UI: 1.34–1.51).

The burdens of anorexia nervosa and bulimia nervosa
and their trends at the regional level are listed in online
Supplementary Tables 1, 2, respectively. In 2017, Western
Europe had the highest age-standardised prevalence (134.53,
95% UI: 102.65–172.92, per 100 000 population) and DALY
rates (29.39, 95% UI: 18.47–43.55, per 100 000 population) for
anorexia nervosa. In the same year, Australasia had the highest
age-standardised prevalence (692.78, 95% UI: 552.74–855.61,
per 100 000 population) and DALY rates (145.51, 95% UI:
94.72–212.43, per 100 000 population) for bulimia nervosa.
Similar to eating disorders, the age-standardised prevalence and
DALY rates of anorexia nervosa and bulimia nervosa increased
in all 21 geographic regions, except for central Sub-Saharan
Africa. East Asia had the most significant increment of ASRs
for anorexia nervosa (EAPC for prevalence = 2.06, 95% UI:
2.00–2.11; EAPC for DALYs = 2.09, 95% UI: 2.04–2.15; online
Supplementary Fig. 1A) and bulimia nervosa (EAPC for preva-
lence = 2.25, 95% UI: 2.15–2.36; EAPC for DALYs = 2.27, 95%
UI: 2.16–2.38; online Supplementary Fig. 1B), followed by
South Asia.

Burden of eating disorders at the national level

The burden of eating disorders and their trends at the national
level are listed in online Supplementary Table 3. In 2017, the
three countries with the highest ASRs of prevalence and DALYs
due to eating disorders were Australia, Luxembourg and Spain
(Figs 3a, 4a). We observed an increasing trend in the age-
standardised prevalence and DALY rates of eating disorders
among 164 and 166 countries or territories, respectively. From
1990 to 2017, the top three countries with increasing trends in
the ASRs of prevalence and DALYs due to eating disorders
were Equatorial Guinea, Bosnia and Herzegovina and China
(Figs 3b, 4b).

The burdens of anorexia nervosa and bulimia nervosa and
their trends at national level are listed in online Supplementary
Tables 4, 5, respectively. In 2017, Luxembourg, Spain and
Finland were the three countries with the highest ASRs of preva-
lence and DALYs of anorexia nervosa (online Supplementary
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Table 1. Age-standardised rates of prevalence and disability-adjusted life-years of eating disorders in 2017 and their temporal trend from 1990 to 2017 at global and regional levels

Prevalence (95% UI) DALYs (95% UI)

ASR in 1990 (per 1 00 000
population)

ASR in 2017 (per 1 00 000
population) EAPC (1990–2017)

ASR in 1990 (per 1 00 000
population)

ASR in 2017 (per 1 00 000
population) EAPC (1990–2017)

Global 172.53 (138.22–211.82) 203.20 (162.34–250.75) 0.65 (0.59–0.71) 36.75 (23.62–53.12) 43.36 (27.88–62.85) 0.66 (0.60–0.72)

Sex

Male 103.84 (80.97–131.02) 124.08 (96.21–156.44) 0.71 (0.63–0.78) 22.32 (14.20–32.91) 26.66 (16.85–39.10) 0.70 (0.63–0.78)

Female 243.15 (197.05–298.13) 284.20 (230.57–349.30) 0.62 (0.56–0.68) 51.57 (33.26–74.57) 60.46 (39.23–87.62) 0.63 (0.58–0.68)

Aetiology

Anorexia nervosa 39.33 (29.86–50.13) 43.87 (33.10–56.52) 0.44 (0.40–0.48) 8.49 (5.29–12.55) 9.51 (5.91–14.09) 0.45 (0.42–0.49)

Bulimia nervosa 134.19 (102.00–171.29) 160.25 (121.55–204.57) 0.71 (0.64–0.77) 28.26 (17.90–42.21) 33.85 (21.34–50.45) 0.72 (0.65–0.78)

Socio-demographic index

High SDI 391.80 (319.21–476.14) 449.20 (365.14–548.76) 0.54 (0.49–0.59) 83.58 (54.47–120.27) 96.08 (62.90–138.97) 0.54 (0.49–0.59)

High-middle SDI 149.71 (118.07–184.83) 212.38 (168.49–262.67) 1.40 (1.27–1.54) 31.94 (20.45–46.63) 45.39 (29.07–66.49) 1.40 (1.27–1.53)

Middle SDI 121.57 (96.33–149.60) 176.65 (140.10–218.16) 1.42 (1.36–1.48) 26.03 (16.56–37.94) 37.79 (24.17–55.01) 1.42 (1.36–1.48)

Low-middle SDI 116.74 (92.25–144.69) 156.96 (123.42–194.28) 1.18 (1.09–1.27) 24.72 (15.77–36.17) 33.35 (21.08–48.53) 1.20 (1.10–1.29)

Low SDI 98.94 (77.49–122.79) 120.00 (94.58–149.07) 0.72 (0.60–0.85) 20.88 (13.17–30.46) 25.47 (16.18–37.32) 0.74 (0.62–0.87)

Region

High-income Asia Pacific 338.74 (275.35–417.68) 404.82 (328.52–500.29) 0.61 (0.53–0.68) 73.20 (47.38–105.55) 88.18 (56.97–127.70) 0.62 (0.53–0.71)

Central Asia 150.94 (118.90–188.29) 165.13 (131.03–205.74) 0.53 (0.21–0.86) 32.32 (20.86–47.44) 35.39 (22.59–52.43) 0.53 (0.21–0.85)

East Asia 84.48 (65.96–104.18) 150.15 (118.79–185.72) 2.23 (2.14–2.32) 18.28 (11.7–26.84) 32.42 (20.51–48.03) 2.22 (2.13–2.31)

South Asia 105.28 (82.98–130.40) 152.08 (119.33–188.39) 1.41 (1.32–1.50) 22.30 (14.14–32.76) 32.3 (20.55–47.01) 1.42 (1.34–1.51)

Southeast Asia 102.47 (81.11–126.44) 140.88 (112.00–173.55) 1.10 (1.04–1.16) 21.94 (13.92–32.12) 30.20 (19.24–44.23) 1.11 (1.05–1.16)

Australasia 620.95 (496.19–773.29) 807.13 (664.20–982.30) 1.20 (1.09–1.30) 131.58 (85.74–193.54) 170.74 (113.43–244.14) 1.19 (1.09–1.29)

Caribbean 230.07 (182.09–289.53) 249.75 (198.41–314.41) 0.42 (0.36–0.48) 49.04 (31.43–71.70) 53.26 (34.26–78.97) 0.42 (0.36–0.48)

Central Europe 165.24 (130.61–205.72) 205.03 (162.90–254.32) 0.99 (0.89–1.10) 35.26 (22.46–51.63) 43.93 (27.86–64.75) 1.01 (0.91–1.12)

Eastern Europe 195.18 (153.66–242.58) 203.75 (159.89–254.93) 0.34 (0.05–0.62) 41.55 (26.35–60.67) 43.36 (27.69–63.52) 0.32 (0.04–0.61)

Western Europe 455.00 (373.25–551.26) 525.20 (428.64–640.61) 0.57 (0.54–0.61) 97.16 (63.22–140.56) 112.27 (73.12–162.79) 0.57 (0.54–0.61)

Andean Latin America 280.76 (220.08–356.14) 341.84 (269.48–434.28) 0.77 (0.72–0.82) 59.74 (37.76–89.95) 72.93 (46.49–107.52) 0.78 (0.73–0.83)

Central Latin America 248.01 (198.20–310.23) 270.77 (216.36–337.71) 0.32 (0.30–0.34) 53.01 (33.85–78.16) 57.95 (36.65–85.36) 0.32 (0.30–0.34)

Southern Latin America 297.05 (239.20–369.07) 374.15 (301.60–463.47) 0.79 (0.74–0.84) 63.14 (40.31–91.68) 79.38 (50.49–116.75) 0.78 (0.72–0.83)

Tropical Latin America 225.15 (178.34–282.92) 263.99 (210.00–329.82) 0.61 (0.57–0.65) 47.63 (30.58–69.78) 56.04 (35.98–81.74) 0.62 (0.58–0.67)

North Africa and Middle East 168.74 (134.38–209.36) 205.72 (162.61–254.43) 0.86 (0.81–0.92) 35.54 (22.74–51.68) 43.53 (27.78–63.72) 0.88 (0.83–0.93)

High-income North America 425.45 (342.39–523.43) 463.45 (373.25–570.99) 0.38 (0.28–0.49) 89.98 (58.66–130.21) 98.36 (63.78–144.38) 0.40 (0.29–0.50)
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Figs 4A, 5A), and Australia, Luxembourg and Spain were the
three countries with the highest ASRs of prevalence and DALYs
of bulimia nervosa (online Supplementary Figs 6A, 7A). During
the observation period, we observed increasing trends in the
age-standardised prevalence rates among 164 and 165 countries
or territories in terms of anorexia nervosa and bulimia nervosa,
respectively. Likewise, we observed increasing trends in the
age-standardised DALY rates among 163 and 167 countries or
territories in terms of anorexia nervosa and bulimia nervosa,
respectively. The top three countries with increasing trends in
the ASRs of prevalence and DALYs for anorexia nervosa were
Equatorial Guinea, Bosnia and Herzegovina and China (online
Supplementary Figs 4B, 5B). These three countries also had the
highest EAPCs of age-standardised prevalence and DALY rates
for bulimia nervosa (online Supplementary Figs 6B, 7B).

Relationship between burden estimates of eating disorders
and SDI level

We illustrated the associations between the burden estimates of
eating disorders and the SDI levels for each geographic region
from 1990 to 2017 (Fig. 5). The SDIs increased in all 21 geo-
graphic regions over the 28 years observation period. Positive
associations were observed between burden estimates and the
SDI level in almost all regions. Burden estimates tended to be
slightly raised with increasing SDIs when the SDIs were under
0.65. By contrast, burden estimates experienced a sharp increase
with increasing SDIs when the SDIs were over 0.65.

The influential factors for EAPC

As shown in Figs 6b, d, a positive correlation was detected
between the HDIs in 2017 and the EAPCs of age-standardised
prevalence (ρ = 0.222, P = 0.002) and DALY rates (ρ = 0.208,
P = 0.003), respectively. The ASRs in 1990 did not seem to affect
the EAPCs with respect to the prevalence (ρ = −0.032, P = 0.661,
Fig. 6a) and DALYs rates (ρ =−0.040, P = 0.581, Fig. 6c) of eating
disorders.

Discussion

To our knowledge, this is the first study to explore the burden
estimates of eating disorders at global, regional and national levels
based on the GBD 2017 data. The burden of eating disorders, as
measured by prevalence and DALYs, continuously increased glo-
bally from 1990 to 2017, and in all regions regardless of the SDI.
Of note, the burden of eating disorders raised with the increased
SDI at regional level and the highest burden was observed in the
high SDI regions, especially Australasia, Western Europe and
high-income North America. However, the most significant incre-
ment was observed in East Asia and South Asia.

The continuously increasing trend of the global burden of eat-
ing disorders could be attributed to the improved awareness of
mental disorders. A longitudinal study conducted in Denmark
(Steinhausen et al., 2015) showed that the incidence rates of eating
disorders increased from 1995 to 2010. Simultaneously, an
increase in rates was also observed in all mental disorders. The
increase in eating disorders did not exceed this general trend.
Another study in China also revealed that economic growth was
significantly associated with the deterioration in mental health
in the 21st century, and the increment in eating disorders diagno-
sis was consistent with the increasing rate in all psychiatric
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diagnoses (Wang et al., 2019). The changes of the diagnostic prac-
tices could also provide an understanding of the true prevalence
and burden of eating disorders. The criteria for anorexia nervosa
and bulimia nervosa were broadened in the DSM-5 criteria
(Smink et al., 2014). The changes introduced in the latest version
could capture more individuals within these two specified types of
eating disorders and reduce rates of other or unspecified diagno-
ses (Vo et al., 2017).

In line with our expectations, females demonstrated higher
levels of burden of eating disorders than males. Eating disorders
were once regarded as the most gendered psychiatric illnesses
because women comprised most of the public health burden asso-
ciated with eating disorders. However, recent studies showed that
males also account for considerable eating disorders cases
(Mitchison et al., 2014; Mitchison and Mond, 2015). Thus, sug-
gesting that eating disorders were uncommon among males was
no longer appropriate. In fact, the burden of male eating disorders
in much of the previous studies is a gross underestimate
(Dakanalis et al., 2016). Eating disorders in males were ignored
until recently for several reasons. First, the omission of males

from considerable research on eating disorders hindered the
assessment of the male patients (Murray et al., 2017). Second,
the female-biased diagnostic criteria led to a declined diagnostic
efficiency in males (Robinson et al., 2013). Third, eating disorders
were presented with different symptoms in males than in females.
Fourth, many male patients concealed their diseases and did not
seek treatment due to the stigma for having a ‘female disease’.
Thus, obtaining an accurate prevalence on the number of men
with these diseases was difficult at a population level. To address
this gap, the criteria for eating disorders in the DSM-5 were
recently broadened to make them less gendered. The burden of
eating disorders, especially bulimia nervosa, in males was increas-
ing faster than in females. This situation could be attributed to the
increasing number of studies on the prevalence of eating disorders
in males. However, a clear lag was still observed in the screening,
assessment, classification and treatment specific to male concerns
that were critically in need of advancement. Moreover, we
observed that the gender difference in the burden of bulimia ner-
vosa was much smaller than that in anorexia nervosa (online
Supplementary Fig. 3), which could be partly explained by the

Fig. 1. EAPC of prevalence and DALYs for eating disor-
ders at the global and regional levels. EAPC, estimated
annual percentage change; DALYs, disability-adjusted
life years.

Fig. 2. Prevalence rates (a) and DALY rates (b) of eating disorders in different age groups globally. DALYs, disability-adjusted life years.
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difference in hormone level. In both experimental animals and
humans, oestrogen reduces food intake, whereas testosterone
may enhance appetite (Hirschberg, 2012). It has been proposed
that sex hormones involve in the pathophysiology of eating disor-
ders (Culbert et al., 2016). For example, androgens may promote
bulimia by stimulating craving for food and/or reducing impulse
control, and the antiandrogenic treatment attenuates bulimic
behaviours (Castellini et al., 2019).

Globally, eating disorders were more common in high-income,
industrialised western world. However, the burden of eating dis-
orders was increasing more significantly in Asian countries, espe-
cially in China and India. The proceeding industrialisation,
modernisation and social change in these countries with large
populations were suspected as catalysts for increasing incidence
rates of eating disorders. For instance, the rapid economic devel-
opment that China has experienced since the 1990s has increased
people’s exposure to various risk factors of eating disorders, lead-
ing to an increment in eating disorders burden (Wu et al., 2020).
Over the last two decades, the detection rate of eating disorders in
China has increased with the improvement of diagnostic accuracy
(Zheng et al., 2019). Although eating disorders contributed to a
relatively small proportion to the overall health burden at the

country level in these Asian countries, their contributions to the
health burdens caused by eating disorders were proportionally
and substantively large at the global level (Erskine et al., 2017).
These areas remained relatively neglected within the scope of eat-
ing disorders research, highlighting a critical scientific gap and
opportunity. The differences between regions or countries could
be attributed to differences in cultural factors, including addic-
tions (e.g. Internet addiction), distorted body images influenced
by the media and exaggerated weight loss diets (Hammerle
et al., 2016). These differences could also be due to distinct gen-
etic backgrounds and dietary behaviours influenced by the envir-
onment, including diet and intestinal microbiota (Lozupone et al.,
2012; Chong et al., 2015). Indeed, risk factors for eating disorders
could be observed on many levels and generations.

The current data on the epidemiology of eating disorders out-
side Euro-American context were still sparse, with little to no
population coverage in many countries. The GBD 2017 estima-
tion showed that the prevalence of eating disorders in Latin
America was higher than that in Asia with similar SDIs. This situ-
ation could be due to the stronger exposure to western culture in
Latin American population than in Asian population. However,
the burden of eating disorders was lower in Latin America than

Fig. 3. Age-standardised rates of prevalence (a) and DALYs (b) of eating disorders by SDI from 1990 to 2017, and expected value-based SDI. The black line repre-
sents the average expected relationship between SDI and prevalence (a) or DALYs (b) of eating disorders based on values from all regions from 1990 to 2017. DALYs,
disability-adjusted life years; SDI, sociodemographic index.
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Fig. 4. Age-standardised prevalence rates in 2017 (a) and the estimated annual percentage change of age-standardised prevalence rates from 1990 to 2017 (b) of
eating disorders in 195 countries or territories.

Fig. 5. Age-standardised DALY rates in 2017 (a) and the estimated annual percentage change of age-standardised DALY rates from 1990 to 2017 (b) of eating dis-
orders in 195 countries or territories. DALYs, disability-adjusted life years.
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in western countries, which could be due to the different body
ideal of Latinas and Latinos that idealises a ‘curvier’ shape and
higher body weight than in western countries (Warren et al.,
2013). The Latina identity and body image could serve as a pro-
tective factor for eating disorders when exposed to thin-ideal
media (Schooler and Daniels, 2014). A similar picture was
observed in Africa. A national survey in South Africa revealed
that more black African women were happy with their current
weight and fewer attempted to lose weight despite a mean BMI
of 29.0 kg/m2 (Morris and Szabo, 2013). Given the widespread
use of television, film and Internet on the African and Latin
American continents, the exposure to western cultures and the
risk of eating disorders were increasing, particularly in highly edu-
cated persons (van Hoeken et al., 2016).

We also found that the variations of ASRs from 1990 to 2017
were significantly and positively associated with the HDIs in 2017.
The burden of eating disorders was more likely to increase in

countries with high HDIs in 2017. This result could be explained
by the following reasons: (1) people in countries with high socio-
economic levels were facing more social pressure and prone to
have psychological problems; and (2) the wide spread of the elec-
tronic media in countries with high socioeconomic situation put
people at great risk for eating disorders. Moreover, countries with
low socioeconomic developments could possibly pay less atten-
tion to eating disorders, leading to more patients not being diag-
nosed in time. However, the amplitude in ASR variations showed
a steady trend when the HDIs in 2017 exceeded 0.6. This result
could be explained by the following reasons: (1) adequate medical
and healthcare resources could reduce the burden of eating
disorders; and (2) people were likely to develop healthy lifestyles
and seek medical treatment.

Given the size and cost of the problem, the research activity and
funding concerning eating disorders were lower than other mental
disorders. The governments of countries with high burden of

Fig. 6. Correlation between the EAPC of age-standardised prevalence rates and the age-standardised prevalence rates in 1990 (a); the EAPC of age-standardised
prevalence rates and the HDIs in 2017 (b); the EAPC of age-standardised DALY rates and the age-standardised DALY rates in 1990 (c); and the EAPC of
age-standardised DALY rates and the HDIs in 2017 (d). The size of circle represents the age-standardised rates of prevalence or DALYs in this country or territory
in 2017. DALYs, disability-adjusted life years; EAPC, estimated annual percentage change; HDI, human development index.

Epidemiology and Psychiatric Sciences 9

https://doi.org/10.1017/S2045796020001055 Published online by Cambridge University Press

https://doi.org/10.1017/S2045796020001055


eating disorders should support relevant research and take steps to
effectively reduce the burden of these disorders. The underlying
mechanisms of eating disorders were still unclear. The interactions
between genetic and environmental factors at a crucial period in
development could possibly increase the complexity of modelling
these disorders (Hilbert et al., 2014). Prospective longitudinal stud-
ies with large sample and sufficient power were significant to reveal
the interactions of a range of risk factors (e.g. biological, environ-
mental and psychological) in understanding the pathophysiology
and natural history of eating disorders. Eating disorders were
even vastly misunderstood by the general population for a long
time. To solve this problem, the Academy of Eating Disorders
recently published ‘nine truths about eating disorders’ to help the
public understand these illnesses (Schaumberg et al., 2017). Early
intervention was also considered helpful in improving outcomes.
Therefore, rapid mediation and psychological interventions should
be provided to people who are already suffering eating disorders
rather than watchful waiting is essential.

Some limitations were unavoidable in this study due to the
restrictions of the GBD 2017 database. In brief, the GBD estima-
tions were reconstructed through an algorithm based on a large
number of sources with different qualities, which (to some
degree) could be deviant with regard to the actual data. For
example, extremely sparse data resulted in inaccurate estimates
for some underdeveloped regions, such as Africa and Latin
America. Moreover, the GBD 2017 failed to include two other
common types of eating disorders, namely, BED and other speci-
fied feeding and eating disorders (OSFEDS). These two types of
eating disorders could contribute to a large proportion of related
cases. The estimated burden in GBD 2017 was likely underesti-
mated. As the GBD was set for continual updates, future GBD
studies could consider BED and OSFEDS to provide an opportun-
ity to represent the burden of eating disorders accurately.

Conclusion

This study used the GBD 2017 database to provide a comprehen-
sive description of the global burden of eating disorders. Although
the highest burden of eating disorders remains in the high-
income western countries, an increasing trend was also observed
globally and in all SDI-quintiles, especially in Asian regions that
are highly populous. Our findings highlight eating disorders as
a global health problem and showed that variations in burden
should be investigated by considering by region, country, sex
and year when setting global health objectives. Our results
could help governments around the world to understand their
countries’ burdens of eating disorders and formulate suitable
medical and health policies for the prevention and early interven-
tion of eating disorders.
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