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Abstract

Mental disorders account for a large and increasing health burden worldwide, as shown in the Global Burden of Diseases (GBD)
Study 2010. Unpacking how this burden in children and adolescents varies with sex, geographical regions, and ethnicities and
how it has changed in the last 3 decades are important to improve the existing public health policies and prevention strategies.
The study was conducted using GBD 2019 database. The burden of children and adolescents’ (< 20 years old) mental disorders
was displayed as prevalence, incidence, disability-adjusted life-years (DALYSs), years of life lost, and years lived with disability
globally between 1990 and 2019. The number of DALY in children and adolescents diagnosed with mental disorders was
21.5 million (95% CI: 15.2-29.6 million) in 2019. From 1990 to 2019, the age-standardized rates of DALY's of mental disor-
ders increased from 803.8 per 100,000 (95% CI: 567.7-1104.3 per 100,000) to 833.2 per 100,000 (95% CI: 589.0-1146.1 per
100,000) population. Over the past 30 years, there had been a huge increase in the number of individuals suffering from anxiety
disorders, major depressive disorders, and conduct disorders including an alarming increase in the rate of eating disorders such
as 24.3% in bulimia nervosa and 17.0% in anorexia nervosa. Globally, 8.8% of children and adolescents have been diagnosed
with varieties of mental illnesses, accounting for a heavy disease burden on public health. Besides, the worldwide increasing
rates of anxiety disorders, major depressive disorders, and eating disorders have brought considerable challenges to public health
undertakings, for which further prevention and treatment countermeasures are urgently needed.
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Health (WMH) Survey reported that the inter-quartile range
of 25th—75th percentiles of lifetime mental disorders’ (com-
bining substance disorders, behavioral deficits, and abrupt
mood changes) was 18.1-36.1% [7]. The global burden of
disease (GBD) study also reported that mental and substance
use disorders were the fifth leading disorder category of
global disability-adjusted life-years (DALYs) in 2010 [8].
A cumulative review study has shown that on average, 1
out of 5 respondents (17.6%, 95% confidence interval (CI):
16.3-18.9%) was identified as meeting the full criteria for
any of the frequently diagnosed mental illnesses during the
12-month pre-assessment period, while 29.2% (25.9-32.6%)
of respondents were accounted for experiencing the symp-
toms of any type of common mental disorder at some point
of their lifetimes [9]. The 2009 WMH results suggest that
mental disorders may commonly occur with or without any
comorbidity, and often the symptoms are manifested at an
early age of onset, leading to significantly adverse socio-
economic burden [10]. Unfortunately, only a small percent-
age of these patients with mental disorders receive treatment
in clinical settings in most countries, and even fewer of these
patients may have the opportunity to receive high-quality
treatments [11].

Over the past decades, the prevalence of childhood dis-
ability coupled with impaired mental health and retarded
neurodevelopmental conditions has drastically increased.
Halfon et al. have reported that mental health disorders
are the leading cause of physical disabilities in children
and adolescents aged under 18 years in the United States
[12]. Moreover, emerging studies showed that, in the
Americas and Europe, mental disorders ranked second
among the most common causes of DALY in children
aged 5-14 years in 2015 [13]. A retrospective meta-anal-
ysis including 41 studies conducted in 27 countries has
revealed that the worldwide-pooled prevalence of mental
disorders is approximately 13.4% in children and adoles-
cents [14]. Notably, juvenile and adolescent-associated
mental disorders are often neglected and remain undi-
agnosed in many countries. In recent years, the focus of
global health care has been dramatically shifted toward
improving the early diagnosis and treatment opportuni-
ties for childhood mental illnesses, thereby reducing the
early-life mortality rates.

During the past 3 decades, the world has experienced
several ups and downs, like wars, low fertility rates, eco-
nomic growth, improvement of medical settings, and
notable environmental changes. Given that the prevalence
of most mental disorders varies greatly based on the sub-
ject’s age, sex and ethnicity, their burden is expected to be
reduced in recent years with rapid technological advance-
ments in diagnostic tools and medical intervention strat-
egies. Due to the lack of statistically significant global
data, the current study exploits the GBD 2019 database
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to update the previous investigations on mental health
disorders data in children and adolescents covering the
period 1990-2019. Here, we represented the prevalence,
incidence, and their burden as absolute numbers and rates
attributable to all kinds of mental disorders in general,
and age, sex, year, and the subject’s geographical location
for the period 1990-2019 to provide the updated infor-
mation for better health care decision making and policy
implementation.

Methods
Case definition and categorization

Mental disorders are divided into 12 major categories in
GBD studies, such as schizophrenia, major depressive dis-
order, dysthymia, bipolar disorder, anxiety disorders, ano-
rexia nervosa, bulimia nervosa, autism spectrum disorders,
attention-deficit/hyperactivity disorder, conduct disorder,
idiopathic intellectual disability, and other mental disor-
ders. In the GBD study, cases were selected based on the
diagnostic criteria of the American Psychiatric Associa-
tion’s Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) or International Classification of Diseases
(ICD). Different versions of DSM (DSM-III, DSM-III-
R, DSM-1V, DSM-IV-TR, and DSM-V) and ICD (ICD-9
and ICD-10) were employed for this study [15].

Data sources

Data were obtained from the Global Health Data
Exchange GBD Results Tool (http://ghdx.healthdata.
org/gbd-results-tool). The GBD 2019 was created by
GBD collaborators to provide a systematic assessment
of the burden of 369 diseases and injuries, including the
aforementioned 12 mental disorders, from January 1st
1990, to December 31st 2019 [16]. The general meth-
odology of GBD 2019 and its main changes compared
with previous years have been described in the previous
publication [17]. Briefly, the GBD 2019 study used data
from national censuses, demographic surveys, disease
surveillance point systems, causes of death registration
report information systems, and systematically reviewed
published literature on the incidence and prevalence of
various diseases. As not all disorders from all countries
were assessed, the GBD 2019 study used DisModMR
2.1, a Bayesian metaregression tool, as the primary esti-
mation method to ensure consistency between the inci-
dence, prevalence, and mortality rates for each diseased
condition.

The GBD 2019 study estimated the burden of diseases,
injuries, and risk factors for 204 countries, territories,
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and selected subnational locations. The GBD 2019 data
resources allowed us to query all causes, risks, impair-
ments, and injuries by nature, measure of deaths, years
of life lost (YLLs), years lived with disability (YLDs),
DALYs, prevalence, incidence, and so on during the
period of 1990-2019 for all measures—by metrics of
number, rate, percent and years; by genders; by all GBD
age groups and by locations of GBD super regions,
regions, countries, selected subnational units, and cus-
tom regions (WHO regions, World Bank Income Levels,
and more). YLL is defined as the measure of premature
death within a group of people. YLLs are calculated by
starting with the highest achievable life expectancy in a
given year for a given age group, then subtracting the age
at which a person in that age group dies. YLD measures
the amount of time people lose to diseases and injuries
that degrade health but do not cause death. It is calculated
by multiplying a disability’s severity by the time it lasts.
DALY defines as years of healthy life lost, the sum of
years lost due to YLLs and YLDs.

Statistical analysis

This study was designed based on the GBD database to
analyze the global burden of mental illness, measuring
disease burden data of children and adolescents less than
20 years old. First, the prevalence, incidence, DALY,
YLLs, and YLDs of 12 mental disorders in children and
adolescents worldwide in 1990 and 2019 were analyzed
and compared. Further, the burden of 12 psychiatric dis-
orders was assessed for different developmental ages and
different gender. The influence of economic-geographical
factors, regions, and countries on the overall burden of
mental illnesses among children and adolescents were
also studied.

In this study, children and adolescents (<20 years)
were divided into 5 GBD age groups (0 to <4 years, 5
to <9 years, 10 to < 14 years, and 15 to <19 years). We
analyzed the different development levels affecting the bur-
den of mental disorders by socio-demographic index (SDI).
SDI is a compound measure of income, average years of
schooling, and fertility for each GBD location, and the year
which is used as a measure of socio-demographic devel-
opment. The GBD 2019 database divides the world into
five categories according to the SDI index: low-SDI coun-
tries, low-middle SDI countries, middle-SDI countries,
high-middle SDI countries, and high-SDI countries. This
study further refined the distribution of disease burden by
geographical regions. Regions included in this study were:
the high-income Asia Pacific, high-income North America,
Western Europe, Australasia, Andean Latin America, Trop-
ical Latin America, Central Latin America, Southern Latin
America, Caribbean, Central Europe, Eastern Europe,

Central Asia, North Africa, and Middle East, South Asia,
Southeast Asia, East Asia, Oceania, Western sub-Saharan
Africa, Eastern sub-Saharan Africa, Central sub-Saharan
Africa, and Southern sub-Saharan Africa.

Results

The prevalence, incidence, DALYs, YLDs, and YLLs
of child and adolescent mental disorders in 2019
and 1990

In 2019, the global prevalence of mental disorders was
8830.79 per 100,000 (7685.15-10,043.49 per 100,000;
95% CI) population, including people aged 0-19 years
(Table 1). In this age group, the prevalence of mental dis-
orders was the seventh highest among 22 grade 3 causes
in GBD 2019 database, much higher than digestive dis-
ease, and about twice the prevalence of chronic respiratory
disease. Within the subtypes of various mental disorders,
anxiety disorder accounted for the highest prevalence, fol-
lowed by idiopathic developmental intellectual disability,
and attention-deficit/hyperactivity disorder. In 1990, total
prevalence of mental disorders was 8950.73 per 100,000
(7753.72-10,208.97 per 100,000; 95% CI) children and
adolescent populations. However, from 1990 to 2019,
the total mental disorders’ prevalence decreased slightly
by 1.3% (119.94 per 100,000). In these years, the high-
est prevalence among different forms of mental disorders
changed from idiopathic developmental intellectual dis-
ability to anxiety disorders. In the last 3 decades, the most
significant increases in the prevalence of mental disorder
subtypes were observed for conduct disorder (118.34 per
100,000, an increase of 8.2% from 1990), depression disor-
der (89.05 per 100,000, an increase of 10.9% from 1990),
and anxiety disorder (35.10 per 100,000, an increase of
1.6% from 1990), while the most significant decreases
were accounted for idiopathic developmental intellectual
disability and attention-deficit/hyperactivity disorder.
Depressive disorders consist of major depressive disorder
and dysthymia. The increase in depressive disorders might
be mainly due to the increase in major depressive disorder,
which was increased by 64.28 per 100,000(an increase of
10.2% from 1990).

The incidence of mental disorders was 2764.18 per
100,000 (2342.78-3276.32 per 100,000) in people aged
0-19 years in 2019. In this age group, the incidence of
mental disorders was the tenth highest among 22 grade
3 causes in GBD 2019 database, about three times as
many as chronic respiratory disease, and about twice the
prevalence of digestive disease. Within the mental dis-
order subtypes, major depressive disorder (1157.01 per
100,000) accounted for the highest incidence, followed by
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Table 1 Comparison of prevalence, incidence, DALYs, YLDs, and YLLs globally for all mental diseases and each subcategory separately in

2019 and 1990

2019

Total

Age-standardized rate per 100,000

1990

Total

Age-standardized
rate per 100,000

All mental disorders

Prevalence 227,770,397.83
(198,221,082.56-259,049,098.97)

Incidence  71,295,776.64
(60,426,838.64-84,505,398.47)

DALYs 21,489,336.39
(15,190,613.57-29,561,222.80)

YLDs 21,487,415.75
(15,187,993.72-29,559,624.36)
YLLs 1920.64
(1523.08-3008.28)
Schizophrenia

Prevalence 470,374.68
(305,955.20-706,016.68)
Incidence 186,535.17
(122,848.88-271,343.86)
DALYs 318,687.75
(194,218.68-483,867.27)
Depressive disorders
Prevalence 23,434,125.25
(17,799,532.09-30,025,037.29)
Incidence  31,806,695.54
(23,616,754.60-42,677,446.81)
DALYs 4,383,430.30
(2,726,656.73-6,742,620.10)
Major depressive disorder
Prevalence 17,885,859.12
(12,765,100.24-24,673,996.65)
Incidence  29,842,498.58
(21,736,941.28-40,799,480.42)
DALYs 3,791,521.11
(2,287,856.09-6,034,736.72)
Dysthymia
Prevalence 5,916,726.91
(3,946,418.44-8,537,335.63)
Incidence 1,964,196.97
(1,341,009.79-2,725,624.91)
DALYs 591,909.19
(322,905.70-955,763.25)
Anxiety disorders
Prevalence 57,648,589.27
(41,886,520.00-77,871,169.93)
Incidence  13,710,998.71
(10,140,153.41-18,292,320.10)
DALYs 5730,830.94
(3612,492.38-8485,215.51)

8830.79
(7685.15-10,043.49)
2764.18
(2342.78-3276.32)
833.15
(588.95-1146.11)
833.08
(588.85-1146.04)
0.07

(0.06-0.12)

18.24
(11.86-27.37)
7.23
(4.76-10.52)
12.36
(7.53-18.76)

908.56
(690.10-1164.09)
1233.16
(915.64-1654.63)
169.95
(105.71-261.42)

693.45
(494.91-956.63)
1157.01
(842.75-1581.82)
147.00
(88.70-233.97)

229.40
(153.01-331.00)
76.15
(51.99-105.67)
22.95
(12.52-37.06)

2235.07
(1623.97-3019.11)
531.58
(393.14-709.20)
222.19
(140.06-328.98)

203,501,283.11

(176,286,312.20-232,108,330.77)

58,870,158.42
(50,244,524.18-69,311,753.74)
18,273,881.54
(12,906,397.95-25,106,435.12)
18,272,311.04
(12,904,329.50-25,104,829.44)
1570.50

(1282.67-2186.09)

411,850.84
(273,790.57-611,796.35)
164,899.78
(110,540.95-235,631.67)
278,665.05
(170,797.13-416,244.46)

18,632,137.57
(14,316,119.59-23,861,892.56)
25,738,193.79
(19,357,606.50-34,352,689.33)
3491,579.59
(2172,589.40-5345,794.97)

14,304,715.95
(10,322,520.98-19,590,398.20)
24,198,551.57
(17,713,563.05-33,038,930.50)
3029,643.53
(1854,103.19-4813,662.16)

4625,291.76
(3077,662.23-6717,091.81)
1539,642.22
(1058,811.82-2147,822.37)
461,936.06
(252,707.71-741,956.25)

50,017,938.13
(36,837,371.55-67,317,688.70)
11,829,230.48
(8831,803.87-15,794,827.98)
4968,653.97
(3,169,059.16-7,343,423.06)

8950.73
(7753.72-10,208.97)
2589.33
(2209.94-3048.58)
803.75
(567.67-1104.27)
803.68
(567.58-1104.20)
0.07

(0.06-0.10)

18.11
(12.04-26.91)
7.25
(4.86-10.36)
12.26
(7.51-18.31)

819.51
(629.68-1049.53)
1132.06
(851.42-1510.96)
153.57
(95.56-235.13)

629.17
(454.02-861.66)
1064.34
(779.11-1453.17)
133.25
(81.55-211.72)

203.44
(135.37-295.44)
67.72
(46.57-94.47)
20.32
(11.12-32.63)

2199.97
(1620.24-2960.88)
520.29
(388.46-694.71)
218.54
(139.39-322.99)
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Table 1 (continued)

2019 1990
Total Age-standardized rate per 100,000 Total Age-standardized
rate per 100,000
Bipolar disorder
Prevalence 4638,980.38 179.86 3704,773.86 162.95

Incidence

DALYs

(3176,216.30-6463,863.33)
1231,764.30
(860,721.17-1695,272.19)
1042,385.17
(532,187.08-1704,516.16)

Eating disorders
Prevalence 2,632,382.28

Incidence

DALYs

YLDs

YLLs

(1,786,901.92-3,892,409.55)
5571,662.74
(3,175,946.34-9095,452.00)
578,203.10
(318,436.58-938,512.43)
576,282.46
(316,837.02-936,561.96)
1920.64

(1523.08-3008.28)

Anorexia nervosa
Prevalence 1162,728.95

Incidence

DALYs

YLDs

YLLs

(753,289.24-1723,468.66)
609,779.03
(380,599.15-882,869.98)
253,257.61
(140,872.09-430,331.27)
251,582.66
(138,796.76-428,679.66)
1674.95
(1376.86-2594.17)

Bulimia nervosa
Prevalence 1510,266.53

Incidence

DALYs

YLDs

YLLs

(829,329.69-2607,637.46)
4961,883.71
(2576,099.53-8532,236.97)
324,945.49
(156,907.49-608,514.22)
324,699.80
(156,773.59-608,360.79)
245.69

(122.14-683.76)

Autism spectrum disorders
Prevalence 10,785,717.02

Incidence

DALYs

(8953,060.80-12,859,911.81)
603,789.86
(501,680.12-720,096.53)
1679,548.29
(1100,507.49-2460,274.63)

(3,176,216.30-6,463,863.33)
47.76
(860,721.19-1,695,272.16)
40.41
(532,187.08-1,704,516.16)

102.06
(69.28-150.91)
216.02
(123.13-352.67)
22.42
(12.35-36.39)
22.34
(12.28-36.31)
0.07
(0.60-0.12)
45.08
(29.21-66.82)
23.64
(14.76-34.23)
9.82
(5.46-16.68)
9.75
(5.38-16.62)
0.06
(0.05-0.10)
58.55
(32.15-101.10)
192.38
(99.88-330.80)
12.60
(6.08-23.59)
12.59
(6.08-23.59)
0.01
(0.00-0.03)
418.17
(347.12-498.59)
23.41
(19.45-27.92)
65.12

(42.67-95.39)

(2546,917.51-5069,994.92)
971,877.60
(688,867.35-1,333,431.81)
831,331.86
(431,840.07-1353,960.41)

1914,865.66
(1309,524.60-2823,479.31)
3,997,690.20
(2292,056.95-6532,090.08)
421,172.36
(233,628.71-676,717.96)
419,601.87
(232,216.90-674,260.30)
1570.50

(1282.67-2186.09)

875,820.12
(572,283.23-1,298,337.70)
455,295.03
(284,782.04-656,253.12)
190,741.45
(106,019.44-318,972.24)
189,282.55
(104,649.32-317,541.22)
1458.90
(1228.80-1922.46)

1071,728.94
(589,380.25-1850,758.75)
3542,395.18
(1828,133.86-6120,278.85)
230,430.91
(111,093.79-425,424.85)
230,319.32
(111,025.81-425,361.18)
111.60

(48.27-356.65)

9450,658.54

(7852,379.35-11,231,303.05)

602,887.25
(501,382.01-718,288.30)
1469,654.56
(959,019.75-2,152,582.51)

(112.02-223.00)
42.75
(30.30-58.65)
36.57
(18.99-59.55)

84.22
(57.60-124.19)
175.83
(100.81-287.31)
18.52
(10.28-29.76)
18.46
(10.21-29.66)
0.07

(0.06-0.10)

38.52
(25.17-57.11)
20.03
(12.53-28.86)
8.39
(4.66-14.03)
8.33
(4.60-13.97)
0.06
(0.05-0.08)

47.14
(25.92-81.40)
155.81
(80.41-269.19)
10.14
(4.89-18.71)
10.13
(4.88-18.71)
0.00
(0.00-0.02)

415.67
(345.38-493.99)
26.52
(22.05-31.59)
64.64
(42.18-94.68)
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Table 1 (continued)

2019
Total

Age-standardized rate per 100,000

1990

Total

Age-standardized
rate per 100,000

Attention-deficit/hyperactivity disorder
Prevalence 47,845,371.62

(32,634,830.00-66,892,473.89)

1854.99
(1265.27-2593.46)

Incidence 4,198,973.61 162.80
(2,774,996.19-5936,690.94) (107.59-230.17)
DALYs 585,282.61 22.69
(318,730.74-1,039,232.34) (12.36-40.29)
Conduct disorder
Prevalence 40,109,230.02 1555.06

(29,038,242.59-51,978,477.27)

(1125.83-2015.24)

Incidence  13,985,356.71 542.22
(10,156,801.86-18,280,083.54) (393.79-708.73)
DALYs 4872,139.68 188.90

Idiopathic developmental intellectual disability

(2735,750.15-7621,195.16)

Prevalence 50,565,740.87

DALYs

(31,511,221.04-69,928,783.21)
2073,433.44
(1,090,159.65-3419,390.70)

Other mental disorders
Prevalence 2896,447.13

DALYs

(1767,865.48-4,270,400.47)
225,395.11
(116,161.83-375,953.79)

(106.07-295.48)

1960.46
(1221.71-2711.18)
80.39
(42.27-132.57)

112.30
(68.54-165.57)
8.74
(4.50-14.58)

44,828,225.87
(30,600,640.63-62,946,958.03)
3993,731.41
(2658,757.11-5654,991.77)
547,986.73
(299,127.63-959,478.31)

32,664,875.71
(23,567,341.75-42,496,486.17)
11,571,647.91
(8388,603.70-15,159,005.53)
3961,897.41
(2221,460.76-6208,716.53)

51,299,492.20
(33,027,969.23-70,160,259.48)
2115,377.71
(1133,346.80-3431,375.42)

2411,441.22
(1466,182.17-3557,462.64)
187,562.28
(96,185.72-313,695.49)

1971.71
(1345.93-2768.64)
175.66
(116.94-248.73)
24.10
(13.16-42.20)

1436.72
(1036.58-1869.15)
508.96
(368.96-666.75)
174.26
(97.71-273.08)

2256.34
(1452.69-3085.91)
93.04
(49.85-150.92)

106.06
(64.49-156.47)
8.25
(4.23-13.80)

Data are n (95% UI). DALY disability-adjusted life-years, YLDs years lived with disability, YLLs years of life lost, UI uncertainty interval

conduct disorder (542.22 per 100,000) and anxiety disor-
ders (531.58 per 100,000). Comparing with 1990, the total
incidence of mental disorders grew by 6.8% (174.85 per
100,000). The top three most significant absolute increases
in incidence were observed for major depressive disorder
(92.67 per 100,000, an increase of 8.7% from 1990), eat-
ing disorders (40.18 per 100,000, an increase of 22.9%
from 1990), and conduct disorder (33.26 per 100,000,
an increase of 6.5% from 1990), and the most significant
decreases were noted for attention-deficit/hyperactivity
disorder (12.86 per 100,000, a decrease of 7.3% from
1990) and autism spectrum disorders (3.11 per 100,000,
a decrease of 11.7% from 1990). Eating disorders consist
of anorexia nervosa and bulimia nervosa. The increase in
eating disorders might be mainly due to the increase in
bulimia nervosa symptoms, which increased by 36.57 per
100,000 (an increase of 23.5% from 1990).

In 2019, mental disorders were responsible for 21.5 mil-
lion YLDs (15.2-29.6 million) globally in people aged
0-19 years, and within different types of mental disorders,
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anxiety disorders (5.7 million) accounted for most YLDs,
followed by conduct disorder (4.9 million) and major depres-
sive disorder (3.8 million). From 1990 to 2019, the highest
YLDs among various types of mental disorders had no obvi-
ous change. In the 3 decades of change, the top increases
were in cases of conduct disorder (0.9 million) and major
depressive disorder (0.8 million), and the only decrease was
found for idiopathic developmental intellectual disability.

In children and adolescents, eating disorders were the
only mental disorders associated with mortality. The num-
bers of YLLs attributable to anorexia nervosa and bulimia
nervosa were 1674.95 (1376.86-2594.17) and 245.69
(122.14-683.76), respectively, in 2019. Thus, mental disor-
ders were responsible for 1920.64 YLLs (1523.08-3008.28)
in people aged 0—19 years. From 1990 to 2019, mental dis-
orders’ YLLs were grown up from 1570.50 to 1920.64 (an
increase of 22.3%).

Given that DALY are the sum of YLLs and YLDs, in
this study, DALY's for mental disorders were YLDs for the
mental disorders plus YLLs for the eating disorders. In
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2019, mental disorders were responsible for 21.5 million
DALYs (15.2-29.6 million) in people aged 0—19 years,
while the data from 1990 indicated the occurrence of 18.3
million DALYs (12.9-25.1 million) in this population.
The total age-standardized rate of DALYs was 833.2 per
100,000 (589.0-1146.1 per 100,000) population in 2019
and 803.8 per 100,000 (567.7-1104.3 per 100,000) pop-
ulation in 1990. Within the mental disorder categories,
the highest age-standardized rate of DALYs was docu-
mented for anxiety disorders (222.2 per 100,000; 95% CI:
140.1-329.0 per 100,000), followed by conduct disorder
(147.0 per 100,000; 95% CI: 88.7-234.0 per 100,000) and
major depressive disorder (188.9 per 100,000; 95% CI:
106.1-295.5 per 100,000). From 1990 to 2019, the varia-
tion of DALY’ number was consistent with that of YLDs.
When calculating the rate of increase for each disease, the
fastest rate of increase for mental disorders was 24.3% for
bulimia nervosa and 17.0% for anorexia nervosa.

Taking gender into account, mental disorders led to
10.5 million (95% CI: 7.5-14.4 million) DALY in female
individuals, accounting for 48.8% of the total disease bur-
den (Table 2), while mental disorders led to 11.0 million
(95% CI: 7.7-15.1 million) DALY in male individuals,
accounting for 50.2% of the total disease burden in 2019.
Boys and men (aged < 20 years) had a greater proportion
of burden than girls and women with equivalent age. The
gender-associated age-standardized rates of DALYs were
varied from 838.9 per 100,000 (95% CI: 596.8-1153.7
per 100,000) of the girls and women to 827.7 per 100,000
(95% CI: 581.1-1138.0 per 100,000) of the boys and
men. Moreover, this difference was especially vivid in
the case of autism spectrum disorders, for which the age-
standardized rate of DALYs in boys and men was 3 times
more than that of the girls and women. It is important to
note that among children and adolescents, the age-stand-
ardized rates of DALY for eating disorders in females
were twice higher than in males. The mental health-
related diseases with the highest age-standardized rates
of DALY included anxiety disorder (274.22 per 100,000;
95% CI: 174.11-403.75 per 100,000), major depressive
disorder (189.86 per 100,000; 95% CI: 114.66-301.55
per 100,000) and conduct disorder (133.75 per 100,000;
95% CI: 72.57-219.74 per 100,000) in female children
and adolescents, while the highest age-standardized rates
of DALYSs in male children and adolescents were conduct
disorder (240.74 per 100,000; 95% CI: 139.66-375.85
per 100,000), anxiety disorder (173.28 per 100,000; 95%
CI: 109.43-260.42 per 100,000) and major depressive
disorder (106.70 per 100,000; 95% CI: 64.10-170.76
per 100,000). From 1990 to 2019, the age-standardized
rates for DALYs among female minors also exhibited
4.1% increase as shown numerically from 805.94 (95%
CI: 577.45-1104.58 per 100,000) to 838.92 per 100,000

(95% CI: 596.79-1153.71 per 100,000) population. Like-
wise, over the 30-year period, the age-standardized rates
of DALYs among male adolescents also increased from
801.67 (95% CI: 566.06-1102.43 per 100,000) to 827.74
per 100,000 (95% CI: 581.05-1138.01 per 100,000) popu-
lation, resulting in an increase of 3.3%.

Mental disease burden of children and adolescents
in different age groups

The burden of mental disorders was reflected in all age
groups. In the GBD database, not all diseases were ana-
lyzed from birth. The mental disorders DALYSs in children
and adolescents of different age group (aged <20 years)
are shown in Fig. 1. The number of DALYs was found to
vary along with the age of the child, from 1.0 million of
the youngest children (0 to <5 years) to 10.0 million in
the oldest (15 <20 years) population. Most mental disor-
ders associated with DALYs were found to increase with
aging in childhood and adolescence. However, the excep-
tions were observed in the number of highest DALY for
conduct disorder and attention-deficit/hyperactivity disorder
that occurred in the age range of 10-14 years, followed by a
gradual decline. Moreover, DALYs for autism spectrum dis-
orders and idiopathic developmental intellectual disability
exhibited a slight decrease with respect to aging. The bur-
den associated with the less common but chronic disorders,
such as schizophrenia and bipolar disorder, and so on, also
showed a rapid increase. Among young children and ado-
lescents, the most significant increases were documented for
anxiety disorders and major depressive disorder.

From 1990 to 2019, the change of disease proportion in
children and adolescents (< 20 years) was ranged according
to the descending order as bulimia nervosa (20.0%), anorexia
nervosa (12.8%), and idiopathic developmental intellectual
disability (=16.7%), as shown in Fig. 2. Likewise, for the
children aged below 5 years, the change of disease propor-
tion was ranged from the largest to the smallest occurrence as
major depressive disorder (17.7%), dysthymia (14.4%) and
idiopathic developmental intellectual disability (-13.1%),
and that for the children aged 5-9 years was bulimia nervosa
(22.8%), major depressive disorder (19.7%), and idiopathic
developmental intellectual disability (—13.4%). The changes
in disease proportion in children aged 10-14 years were
ranged from the highest to the lowest incidence as bulimia
nervosa (16.1%), major depressive disorder (11.0%), and idi-
opathic developmental intellectual disability (—11.7%), while
that for the children aged 15-19 years was ranged from the
highest to the lowest occurrence as bulimia nervosa (17.0%),
anorexia nervosa (10.6%), and attention-deficit/hyperactivity
disorder (-13.8%).
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Table 2 Comparison of prevalence, incidence, DALYs, YLDs, and YLLs globally for all mental diseases and each subcategory separately by sex

in 2019 and 1990

Male Female
Total Age-standardized rate per Total Age-standardized rate
100,000 per 100,000
2019
All mental disorders
Prevalence 126,084,387.31 9483.85 101,686,010.52 8136.12
(109,986,871.50-145,054,914.31) (8273.02-10,910.78) (87,657,229.53-117,084,584.09) (7013.65-9368.19)
Incidence 34,618,057.65 2603.91 36,677,718.99 2934.66
(29,690,651.99-40,486,406.15) (2233.28-3045.32) (30,197,995.19-44,168,443.26) (2416.21-3534.01)
DALYs 11,004,445.69 827.74 10,484,890.70 838.92
(7,724,887.33-15,129,420.39) (581.05-1138.01) (7,458,769.88-14,419,220.21) (596.79-1153.71)
YLDs 11,004,180.74 827.72 10,483,235.02 838.79
(7,724,468.44-15,129,244.10) (581.02-1138.00) (7,457,311.93-14,417,631.69) (596.68-1153.59)
YLLs 264.96 0.02 1655.68 0.13
(143.77-599.87) (0.01-0.05) (1333.98-2502.64) (0.11-0.20)
Schizophrenia
Prevalence 258,948.29 19.48 211,426.39 16.92
(168,968.52-389,183.85) (12.71-29.27) (137,128.75-318,780.87) (10.97-25.51)
Incidence 102,502.89 771 84,032.28 6.72
(67,553.02-149,699.45) (5.08-11.26) (55,355.36-121,455.96) (4.43-9.72)
DALYs 176,370.35 13.27 142,317.40 11.39
(106,076.99-266,109.06) (7.98-20.02) (86,198.02-216,642.43) (6.90-17.33)
Depressive disorders
Prevalence 8,976,000.69 675.16 14,458,124.55 1156.83
(6,834,367.29-11,484,460.51) (514.07-863.84) (11,003,941.92-18,584,167.50) (880.45-1486.96)
Incidence 12,004,791.04 902.98 19,801,904.51 1584.39
(8,919,927.10-16,141,198.72) (670.94-1214.11) (14,638,007.21-26,526,629.73) (1171.22-2122.45)
DALYs 1665,363.55 125.27 2,718,066.75 217.48

(1029,615.18-2557,297.12)

Major depressive disorder

Prevalence 6651,624.80
(4,721,572.57-9191,729.50)

Incidence 11,190,871.42
(8120,019.59-15,263,388.15)

DALYs 1418,582.37
(852,196.64-2270,165.13)

Dysthymia
Prevalence 2455,687.99

(1,639,631.41-3557,315.36)

Incidence 813,919.62
(551,306.96-1,132,955.37)

DALYs 246,781.18

(134,910.63-397,244.61)

Ancxiety disorders

Prevalence 23,089,621.40
(16,670,467.34-31,187,116.78)
Incidence 5668,788.67
(4176,923.80-7631,048.60)
DALYs 2303,634.86

(1,454,875.06-3462,221.68)

Bipolar disorder

Prevalence 2302,116.69
(1,581,484.84-3210,223.46)
Incidence 617,700.93

(433,332.15-849,262.28)

(77.45-192.36)

500.32
(355.15-691.39)
841.76
(610.77-1148.09)
106.70
(64.10-170.76)

184.71
(123.33-267.58)
61.22
(41.47-85.22)
18.56
(10.15-29.88)

1736.76
(1253.92-2345.84
426.40
(314.18-573.99)
173.28
(109.43-260.42)

173.16
(118.96-241.47)
46.46
(32.59-63.88)

(1696,941.37-4185,735.52)

11,234,234.32
(8072,087.61-15,485,157.33)
18,651,627.16
(13,625,036.96-25,332,900.98)
2372,938.74
(1,433,000.56-3768,801.49)

3,461,038.91
(2301,165.17-5020,890.59)
1,150,277.35
(787,310.06-1597,168.29)
345,128.01
(188,529.35-556,567.11)

34,558,967.87
(25,278,748.18-46,305,124.15)
8042,210.03
(5994,159.60-10,684,465.45)
3427,196.08
(2,176,077.45-5046,110.77)

2336,863.69
(1586,560.20-3246,153.64)
614,063.37
(427,822.33-845,428.63)

(135.78-334.91)

898.88
(645.87-1239.00)
1492.36
(1090.17-2026.94)
189.86
(114.66-301.55)

276.93
(184.12-401.73)
92.04
(62.99-127.79)
27.61
(15.08-44.53)

2765.14
(2022.61-3704.97)
643.47
(479.61-854.89)
274.22
(174.11-403.75)

186.98
(126.94-259.73)
49.13
(34.23-67.64)
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Table 2 (continued)

Male Female
Total Age-standardized rate per Total Age-standardized rate
100,000 per 100,000
DALYs 520,080.41 39.12 522,304.77 41.79
(266,272.52-855,714.12) (20.03-64.37) (268,469.38-853,751.06) (21.48-68.31)
Eating disorders
Prevalence 886,631.33 66.69 1,745,750.96 139.68
(592,521.55-1331,973.54) (44.57-100.19) (1,196,014.09-2589,135.28) (95.70-207.16)
Incidence 3663,102.08 275.53 1908,560.66 152.71
(2010,996.83-6090,865.05) (151.26-458.14) (1161,998.41-2989,858.14) (92.97-239.23)
DALYs 196,296.39 14.77 381,906.71 30.56
(108,567.69-325,453.55) (8.17-24.48) (214,523.35-614,925.14) (17.16-49.20)
YLDs 196,031.43 14.75 380,251.03 30.42
(108,156.76-325,322.75) (8.14-24.47) (212,045.30-613,341.87) (16.97-49.07)
YLLs 264.96 0.02 1655.68 0.13
(143.77-599.87) (0.01-0.05) (1333.98-2502.64) (0.11-0.20)
Anorexia nervosa
Prevalence 330,844.32 24.89 831,884.63 66.56
(209,903.06-502,300.31) (15.79-37.78) (543,260.73-1219,769.96) (43.47-97.60)
Incidence 183,742.16 13.82 426,036.88 34.09
(112,278.28-266,644.29) (8.45-20.06) (270,701.73-617,032.21) (21.66-49.37)
DALYs 72,220.99 5.43 181,036.62 14.49
(39,591.51-123,325.54) (2.98-9.28) (99,938.68-304,789.54) (8.00-24.39)
YLDs 72,068.67 5.42 179,513.99 14.36
(39,317.53-123,180.14) (2.96-9.27) (98,558.91-303,404.68) (7.89-24.28)
YLLs 152.33 0.01 1522.62 0.12
(106.45-319.60) (0.01-0.02) (1238.61-2290.82) (0.10-0.18)
Bulimia nervosa
Prevalence 572,999.31 43.10 937,267.21 74.99
(312,663.64-982,807.81) (23.52-73.93) (503,582.60-1664,399.45) (40.29-133.17)
Incidence 3479,359.92 261.71 1482,523.78 118.62
(1798,601.01-5939,579.50) (135.29-446.76) (762,902.52-2594,047.11) (61.04-207.56)
DALYs 124,075.39 9.33 200,870.10 16.07
(58,915.71-230,662.57) (4.43-17.35) (97,965.58-379,478.45) (7.84-30.36)
YLDs 123,962.77 9.32 200,737.03 16.06
(58,876.25-230,373.98) (4.43-17.33) (97,871.09-379,328.83) (7.83-30.35)
YLLs 112.63 0.01 133.06 0.01
(31.41-415.89) (0.00-0.03) (84.62-376.28) (0.01-0.03)
Autism spectrum disorders
Prevalence 8219,222.07 618.24 2566,494.95 205.35
(6847,169.61-9726,773.99) (515.03-731.63) (2,067,834.53-3106,623.54) (165.45-248.57)
Incidence 459,492.87 34.56 144,296.99 11.55
(384,472.36-544,405.86) (28.92-40.95) (115,510.33-174,371.14) (9.24-13.95)
DALYs 1280,695.97 96.33 398,852.32 31.91
(839,286.44-1846,898.05) (63.13-138.92) (260,427.19-586,035.69) (20.84-46.89)
Attention-deficit/hyperactivity disorder
Prevalence 35,317,978.26 2656.56 12,527,393.36 1002.34
(24,062,646.08-49,111,697.71) (1809.95-3694.10) (8480,606.94-17,578,623.06) (678.55-1406.50)
Incidence 3114,614.00 234.28 1084,359.61 86.76
(2067,623.38-4375,419.98) (155.52-329.11) (722,262.54-1551,348.70) (57.79-124.13)
DALYs 432,262.77 32.51 153,019.84 12.24
(236,401.14-766,375.03) (17.78-57.65) (82,354.64-268,532.11) (6.59-21.49)
Conduct disorder
Prevalence 26,290,414.22 1977.52 13,818,815.80 1105.67

(19,630,139.63-33,424,479.73)

(1476.55-2514.13)

(9143,031.00-19,025,288.93)

(731.55-1522.25)
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Table 2 (continued)

Male Female
Total Age-standardized rate per Total Age-standardized rate
100,000 per 100,000
Incidence 8987,065.17 675.99 4998,291.54 399.92
(6,756,010.28-11,459,161.01) (508.18-861.94) (3384,907.41-6890,265.69) (270.83-551.31)
DALYs 3200,554.98 240.74 1671,584.70 133.75
(1856,725.60-4996,849.04) (139.66-375.85) (906,982.32-2746,369.56) (72.57-219.74)
Idiopathic developmental intellectual disability
Prevalence 26,495,954.29 1992.98 24,069,786.59 1925.88
(16,258,531.22-37,035,357.24) (1222.94-2785.74) (15,353,279.27-32,942,852.38) (1228.45-2635.83)
DALYs 1087,778.59 81.82 985,654.85 78.86

(563,381.31-1800,505.93)

Other mental disorders

Prevalence

DALYs

1990

All mental disorders

Prevalence

Incidence

DALYs

YLDs

YLLs

Schizophrenia

Prevalence

Incidence

DALYs

Depressive disorders

Prevalence

Incidence

DALYs

1811,924.83
(1,125,987.89-2633,712.60)
141,407.82
(73,407.12-232,375.86)

112,582,904.00
(97,613,631.86-129,850,209.74)
28,288,462.83
(24,378,744.06-32,735,258.86)
9337,586.60
(6593,302.78-12,840,693.25)
9337,387.09
(6593,046.19-12,840,554.88)
199.52

(127.89-534.53)

223,208.82
(148,939.72-330,782.72)
89,131.87
(59,747.08-126,420.80)
151,880.38
(93,179.26-226,582.93)

6961,753.93
(5314,399.30-8900,293.10)
9394,321.83
(7031,860.34-12,606,332.02)
1289,995.56
(797,343.50-1970,928.94)

Major depressive disorder

Prevalence

Incidence

DALYs

Dysthymia

Prevalence

Incidence

5155,025.44
(3706,238.21-7061,275.27)
8,756,006.70
(6360,169.27-11,994,643.79)
1,098,045.64
(662,210.54-1747,728.82)

1913,497.80
(1280,365.49-2794,375.02)
638,315.12
(435,519.93-889,673.45)

(42.38-135.43)

136.29
(84.69-198.10)
10.64
(5.52-17.48)

9665.72
(8380.54-11,148.19)
2428.68
(2093.02-2810.46)
801.67
(566.06-1102.43)
801.65
(566.04-1102.42)
0.02

(0.01-0.05)

19.16
(12.79-28.40)
7.65
(5.13-10.85)
13.04
(8.00-19.45)

597.70
(456.26-764.13)
806.54
(603.71-1082.31)
110.75
(68.46-169.21)

44258
(318.20-606.24)
751.74
(546.05-1029.79)
94.27
(56.85-150.05)

164.28
(109.92-239.91)
54.80
(37.39-76.38)

(529,692.69-1618,884.76)

1084,522.30
(608,570.16-1,616,053.35)
83,987.28
(40,512.01-143,614.51)

90,918,379.11
(78,315,827.55-104,630,569.55)
30,581,695.59
(25,558,871.57-36,582,282.56)
8936,294.93
(6402,838.58-12,247,683.29)
8934,923.95
(6401,593.90-12,246,203.26)
1370.98

(1145.14-1682.27)

188,642.03
(125,141.40-280,405.62)
75,767.91
(50,521.47-107,332.44)
126,784.67
(77,944.70-190,125.62)

11,670,383.64
(8955,106.80-14,953,204.36)
16,343,871.96
(12,261,081.18-21,806,814.48)
2201,584.03
(1377,987.71-3375,098.84)

9149,690.51
(6630,571.84-12,542,722.49)
15,442,544.86
(11,380,771.07-21,011,123.92)
1931,597.89
(1182,239.56-3061,854.91)

2711,793.96
(1803,621.11-3958,869.66)
901,327.10
(618,429.28-1257,483.43)

(42.38-129.53)

86.77
(48.69-129.30)
6.72
(3.24-11.49)

8199.66
(7063.08-9436.33)
2758.07
(2305.08-3299.25)
805.94
(577.45-1104.58)
805.81
(577.34-1104.45)
0.12

(0.10-0.15)

17.01
(11.29-25.29)
6.83
(4.56-9.68)
11.43
(7.03-17.15)

1052.52
(807.63-1348.59)
1474.01
(1105.79-1966.69)
198.55
(124.28-304.39)

825.18
(597.99-1131.19)
1392.72
(1026.40-1894.93)
174.21
(106.62-276.14)

244.57
(162.66-357.04)
81.29
(55.77-113.41)
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Table 2 (continued)

Male Female
Total Age-standardized rate per Total Age-standardized rate
100,000 per 100,000
DALYs 191,949.92 16.48 269,986.13 24.35
(103,829.60-309,611.07) (8.91-26.58) (148,710.11-433,138.45) (13.41-39.06)
Anxiety disorders
Prevalence 19,803,313.05 1700.20 30,214,625.08 2724.97
(14,492,904.26-26,799,033.31) (1244.28-2300.81) (22,340,614.49-40,554,482.94) (2014.83-3657.49)
Incidence 4825,343.91 414.28 7003,886.57 631.66
(3576,096.23-6467,932.22) (307.02-555.30) (5250,469.83-9323,248.81) (473.52-840.84)
DALYs 1974,226.65 169.50 2994,427.32 270.06

Bipolar disorder

Prevalence

Incidence

DALYs

Eating disorders

Prevalence

Incidence

DALYs

YLDs

YLLs

Anorexia nervosa

Prevalence

Incidence

DALYs

YLDs

YLLs

Bulimia nervosa

Prevalence

Incidence

DALYs

YLDs

YLLs

(1251,962.10-2967,612.13)

1816,729.86
(1,255,775.05-2490,438.58)
482,704.90
(343,933.67-662,867.46)
409,895.70
(213,301.42-671,757.50)

624,260.47
(422,085.97-928,909.12)
2587,590.23
(1423,598.23-4315,783.06)
138,455.46
(76,307.09-228,914.64)
138,255.95
(76,108.85-228,760.27)
199.52

(127.89-534.53)

244,268.22
(153,917.90-369,493.70)
135,267.18
(82,566.82-196,789.95)
53,269.44
(29,082.55-91,025.93)
53,130.09
(28,961.04-90,895.63)
139.35

(106.90-326.21)

393,544.79
(215,235.96-673,502.80)
2452,323.05
(1,270,280.97-4162,157.42)
85,186.03
(40,198.36-155,131.07)
85,125.86
(40,173.78-155,106.47)
60.17

(16.85-282.92)

Autism spectrum disorders

Prevalence

7256,008.04
(6,042,961.69-8593,724.28)

(107.49-254.78)

155.97
(107.81-213.81)
41.44
(29.53-56.91)
35.19
(18.31-57.67)

53.60
(36.24-79.75)
222.16
(122.22-370.53)
11.89
(6.55-19.65)
11.87
(6.53-19.64)
0.02
(0.01-0.05)

20.97
(13.21-31.72)
11.61
(7.09-16.90)
4.57
(2.50-7.81)
4.56
(2.49-7.80)
0.01
(0.01-0.03)

33.79
(18.48-57.82)
210.54
(109.06-357.34)
7.31
(3.45-13.32)
7.31
(3.45-13.32)
0.01

(0.00-0.02)

622.96
(518.81-737.81)

(1906,963.41-4382,382.02)

1888,044.00
(1293,060.59-2580,482.74)
489,172.70
(344,908.65-669,237.08)
421,436.17
(218,557.22-686,935.07)

1290,605.19
(891,613.26-1903,202.12)
1410,099.97
(860,128.19-2222,471.40)
282,716.90
(159,966.67-450,990.45)
281,345.92
(158,524.38-449,760.12)
1370.98
(1145.14-1682.27)

631,551.89
(416,119.15-930,588.87)
320,027.84
(203,183.59-459,630.66)
137,472.01
(76,257.31-229,176.36)
136,152.46
(74,884.78-227,905.43)
1319.55
(1109.00-1612.02)

678,184.15
(366,965.11-1197,625.40)
1,090,072.13
(559,150.04-1909,688.10)
145,244.89
(70,507.89-273,360.74)
145,193.46
(70,466.69-273,278.73)
5143

(28.11-121.90)

2194,650.50
(1767,880.68-2,657,981.61)

(171.98-395.23)

170.28
(116.62-232.73)
44.12
(31.11-60.36)
38.01
(19.71-61.95)

116.40
(80.41-171.64)
127.17
(77.57-200.44)
25.50
(14.43-40.67)
25.37
(14.30-40.56)
0.12
(0.10-0.15)

56.96
(37.53-83.93)
28.86
(18.32-41.45)
12.40
(6.88-20.67)
12.28
(6.75-20.55)
0.12
(0.10-0.15)

61.16
(33.10-108.01)
98.31
(50.43-172.23)
13.10
(6.36-24.65)
13.09
(6.36-24.65)
0.00
(0.00-0.01)

197.93
(159.44-239.72)
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Table 2 (continued)

Male Female
Total Age-standardized rate per Total Age-standardized rate
100,000 per 100,000
Incidence 461,632.88 39.63 141,254.37 12.74
(386,361.65-548,161.71) (33.17-47.06) (113,407.36-170,937.82) (10.23-15.42)
DALYs 1,129,072.37 96.94 340,582.20 30.72
(738,814.43-1,625,676.97) (63.43-139.57) (222,440.79-503,009.33) (20.06-45.36)
Attention-deficit/hyperactivity disorder
Prevalence 32,929,613.00 2827.15 11,898,612.87 1073.10
(22,493,192.46-46,076,067.72) (1931.14-3955.83) (8090,673.54-16,756,020.51) (729.67-1511.18)
Incidence 2,949,653.46 253.24 1044,077.94 94.16
(1962,421.55-4159,892.40) (168.48-357.14) (696,263.26-1496,498.26) (62.79-134.96)
DALYs 402,815.34 34.58 145,171.40 13.09
(221,261.41-710,489.92) (19.00-61.00) (77,878.86-255,891.77) (7.02-23.08)
Conduct disorder
Prevalence 21,572,704.24 1852.11 11,092,171.47 1000.37
(16,082,979.02-27,686,772.37) (1380.79-2377.03) (7378,147.48-15,332,097.19) (665.41-1382.76)
Incidence 7498,083.75 643.74 4073,564.17 367.38
(5641,869.59-9566,863.72) (484.38-821.36) (2746,042.31-5,572,033.31) (247.66-502.53)
DALYs 2,622,029.92 225.11 1339,867.49 120.84

(1512,952.86-4081,981.04)
Idiopathic developmental intellectual disability

Prevalence 26,693,620.01
(16,809,672.90-36,936,025.03)
DALYs 1102,138.27

(581,151.57-1802,748.15)

Other mental disorders

Prevalence 1500,409.80
(929,421.82-2180,296.85)
DALYs 117,076.96

(61,132.48-191,699.73)

(129.89-350.46)

2291.76
(1443.18-3171.11)
94.62
(49.89-154.77)

128.82
(79.79-187.19)
10.05
(5.25-16.46)

(718,172.87-2201,023.83)

24,605,872.19
(16,218,510.59-33,254,504.82)
1013,239.44
(554,987.25-1627,381.70)

911,031.42
(513,378.40-1365,656.26)
70,485.32
(34,808.58-122,188.30)

(64.77-198.50)

2219.13
(1462.70-2999.13)
91.38
(50.05-146.77)

82.16
(46.30-123.16)
6.36
(3.14-11.02)

Data are n (95% UI). DALY disability-adjusted life-years, YLDs years lived with disability, YLLs years of life lost, UI uncertainty interval

Mental disease DALYs rate in different
socio-demographic indexes (SDI)

As shown in Fig. 3, in 2019, anxiety disorders, conduct dis-
order, and major depressive disorder had the highest pro-
portion of total disease burden across all regions. For most
of the diseases, the DALY's rates were increased with the
SDI index, except for idiopathic developmental intellectual
disability. Idiopathic developmental intellectual disability
exhibited the greatest regional variation. The proportion of
age-standardized rates of DALY attributable to idiopathic
developmental intellectual disability was more than 4.4
times higher in low-SDI countries (105.4 per 100,000) than
it was in high-SDI countries (19.5 per 100,000). Bulimia
nervosa DALY exhibited a variation of more than 4.1 times
between the SDI regions, while it was more than 3.0 times
in case of anorexia nervosa DALYSs. By contrast, conduct
disorder, dysthymia, and schizophrenia were stable in terms
of their age-standardized rates of DALYSs (less than or equal
to 0.5 times variation between regions). The DALY rates

@ Springer

of children and adolescents with 12 mental disorders in dif-
ferent SDI regions in 1990 and 2019 are depicted in Sup-
plementary Table 1.

From 1990 to 2019, the most significant DALY rate
increase was reflected in case of bulimia nervosa, and the
most significant DALY's rate decrease was observed in idi-
opathic developmental intellectual disability in low-SDI
countries (28—16%), low-middle SDI countries (55-25%),
middle-SDI countries (46-22%) and high-middle SDI
countries (35-19%). However, for the high-SDI countries
(35-22%), the most significant DALY's rate increase was
found in major depressive disorder and the most significant
DALYSs rate decrease was reported in idiopathic develop-
mental intellectual disability.

Mental disease DALYs rate in a different region
Among the GBD regions, the highest rate of DALY's for

mental disorders was found in Australia, both in 2019
(1364.0 per 100,000; 95% CI: 967.2—1889.4 per 100,000)
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Fig.2 DALYs proportions (%) for mental disorders in each age group across childhood and adolescents in 2019 and 1990

and 1990 (1370.3 per 100,000; 95% CI: 963.6—-1877.6 per
100,000), as shown in Fig. 4. The next highest-ranking
regions included Western Europe (1,301.1 per 100,000;
95% CI: 915.8-1768.3 per 100,000), North Africa and
Middle East together (1077.5 per 100,000; 95% CI:
770.6—1483.4 per 100,000) in 1990, and Western Europe
(1258.0 per 100,000; 95% CI: 878.9-1725.0 per 100,000)
and high-income North America (1242.2 per 100,000; 95%
CI: 892.7-1697.0 per 100,000) in 2019. The GBD 2019
database classifies 204 countries into 21 regions. DALY
rates of children and Adolescents with 12 mental disorders
in 204 countries in 2019 are shown in the supplementary

Table 2 as supplementary file. The region-specific lowest
DALYs rates for mental disorders in 1990 were found in
Central Asia (643.4 per 100,000; 95% CI: 451.8-895.0
per 100,000), Western Sub-Saharan Africa (666.8 per
100,000; 95% CI: 468.7-921.8 per 100,000) and South Asia
(709.6 per 100,000; 95% CI: 487.8-980.0 per 100,000),
which were gradually shifted towards Central Asia (642.0
per 100,000; 95% CI: 446.8-895.7 per 100,000), East-
ern Europe (701.4 per 100,000; 95% CI: 491.1-972.6
per 100,000) and East Asia (703.3 per 100,000; 95% CI:
495.8-964.5 per 100,000) in 2019. The most significant
changes in these 3 decades were found in high-income
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1990 2019

Fig.3 The age-standardized rates of DALYSs attributable to mental disorders as a proportion of all disease burden by SDI region in 2019 and

1990

North America (24.7%), Tropical Latin America (17.2%)
and Central Latin America (12.2%).

In both 1990 and 2019, major depressive disorder, anxi-
ety disorders, and conduct disorder had the highest age-
standardized rates of DALY across all regions, except for
South Asia, in which idiopathic developmental intellectual
disability, conduct disorder, and anxiety disorders presented
the highest age-standardized rates of DALY's. In most of the
regions, there had been significant increases. There were
also some geographical regions where age-standardized rates
of DALY for multiple mental disorders were significantly
reduced (such as high-income Asia Pacific, Western Europe,
Australia, Central Europe, Eastern Europe, and East Asia).
The three disorders with the greatest regional variations
were accounted for depressive disorders, eating disorders,
and idiopathic developmental intellectual disability. There
was a large increase in depressive disorders’ age-standard-
ized rates of DALY's in most of these regions (e.g., high-
income North America, Tropical Latin America, and Central
Latin America, 2-55%), and a small decrease in some coun-
tries (e.g., East Asia, Eastern Europe and Central Europe,
1-26%) was also observed. Notably, for eating disorders,
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growth rates of DALY's were increased in almost all regions
(4-62%), especially in South Asia (62%), East Asia (47%),
and Southeast Asia (42%) except for 1% decrease in Eastern
Europe. In a special case, idiopathic developmental intellec-
tual disability exhibited a rapid decline (5-56%) in almost
all countries and regions except Australia, the Caribbean,
and Central Saudi Arabia, where increases were recorded
as 16%, 4%, and 7%, respectively.

Mental disease DALYs rate in a different country

As Fig. 5 demonstrates, in 2019, the age-standardized rates
of DALY for mental disorders were greatly varied among
the countries for which data were available (data not avail-
able is grayed out on the map), ranging from 606.6 per
100,000 (95% CI: 421.8-842.7 per 100,000) population in
Mongolia, being the lowest, to 1558.8 per 100,000 (95%
CI: 1074.0-2151.1 per 100,000) population in Portugal, as
the highest. DALY rates of children and adolescents with
mental disorders in 204 countries are presented in the sup-
plementary Table 2. Among these countries or regions, the
top ten ranking regions were Portugal, Spain, New Zealand,
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Greece, Syrian Arab Republic, Ireland, Australia, Andorra,
San Marino, and Netherlands, in descending order. While
the top 10 countries with the lowest rates were Mongolia,
Kazakhstan, Vietnam, Turkmenistan, Uzbekistan, Kyr-
gyzstan, Bangladesh, Mali, Tajikistan, and Azerbaijan,
in descending order. Countries with relatively high age-
standardized rates of DALYs were mainly high-income
countries, mainly located in Australasia, Western Europe,
North Africa, and Middle East. Countries with relatively

low age-standardized rates of DALY's were mainly low-SDI
countries, distributed in Central Asia, Southeast Asia, South
Asia, and Western sub-Saharan Africa. However, despite
clear trends in burden proportions, many of these differences
between the countries were within wide ranges of uncer-
tainty resulting from the lack of epidemiological data for
many of these countries and territories.

Fig.5 The differences of age-
standardized rates of DALYs
in child and adolescent mental
disorders at the 204 country or
territorial level in 2019
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Discussion

This study was the first of its kind that displayed the preva-
lence and burden of mental disorders other than substance
abuse. The comprehensive and standardized statistical
approach of the GBD 2019 database made it possible to
compare the global disease burden across time and regions
[18]. To the best of our knowledge, no population-based
studies have comprehensively described the concurrent rela-
tionship between the socio-economic conditions in different
geographical areas or countries and the mental illness bur-
den among children and adolescents in recent years.

In this study, the results showed that in the past 3 decades,
the total burden of mental disease was increased rapidly, but
the rate of increase was not consistent between different age
groups, different genders, different diseases, and different
locations. The GBD 2019 results for 1990 and 2019 exhib-
ited the increase rate of the total burden of mental disorders
by 14.9%, from 18.3 million (95% CI: 12.9-25.1 million) in
1990 to 21.5 million (95% CI: 15.2-29.6 million) DALYs
in 2019. Further growth of the mental disease burden con-
veyed in our report was consistent with the previous study
reported by Whiteford et al. in 2010, indicating that the
burden of mental and substance use disorders increased by
37.6% between 1990 and 2010 in all ages, which for most
disorders was driven by population growth and aging (of
which substance use disorders alone accounted for about
20.5% DALYs) [8]. Similar to the findings of a study of
adolescent mental disorders in 27 countries in the Eastern
Mediterranean [19], our study revealed that anxiety disor-
ders, conduct disorders, and depressive disorders accounted
for a large proportion of illnesses. Anxiety disorders were
found to be the most prevalent class of mental disorders in
youth aged < 20 years in our research, as consistent with the
estimated lifetime prevalence of any anxiety disorder aver-
aging approximately 16% across WHO surveys reported by
Kessler et al. [10].

The present study revealed that the proportion and mag-
nitude of growth in the disease burden were gender-related.
Notably, gender differences in autism spectrum disorders
and eating disorders were 2—3 times or more in adolescents.
The highlights of our study were in agreement with the pre-
viously published research results by Wang et al., revealing
that the crude rates of prevalence and the DALY rates of
eating disorders were higher for females than that 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 disorders and anorexia nervosa and among those
aged 15-44 years for bulimia nervosa [20]. The reasons
are multifactorial and might be related to the psychologi-
cal characteristics of these age groups. Women are more
likely to suffer from negative body talk, including appear-
ance related teasing and pressure from siblings [21], have
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lower body satisfaction, and are more likely to have irregular
frequency of certain foods [22], all these can be triggers for
eating disorders. In addition, some studies have found that
women are more prone to self-depression. It is reported that
women are more selflessness and eating disorders than men,
and self-repression is a more closely linked to eating disor-
ders in women than in men [23]. This finding was consistent
with previous prevalence studies and eating disorder statis-
tics, partly explaining sex differences in eating disorders.

We observed that the disease burden of most subtypes
of mental disorders was significantly increased with aging
and observed a sharply increasing rate in anorexia bulimia
versus a decreasing rate in idiopathic developmental intel-
lectual disability at different age groups. Chinese research-
ers have revealed the prevalence trend of eating disorders
in 2009, reporting the high prevalence in adolescence [24].
Similarly, it has been reported that at 4 years of age, the
prevalence of intellectual disability was 4.5%, and the
idiopathic intellectual disability accounts for 12.6% [25].
Stress, nutrition, parental care, and cognitive stimulation
are some of the critical factors that can mediate the impact
on brain structure and cognitive function, as memory,
executive function, and language [26]. It is worth men-
tioning that, compared with other mental disorders, the
prevalence and burden of eating disorders were smaller,
but in these recent years, the rapidly increasing rate of
eating disorders is alarming, in cases of both anorexia ner-
vosa and bulimia nervosa, especially for anorexia nervosa.
Disease characteristics revealed that it had serious nega-
tive effects, which could be the most significant cause of
death among mental disorders in addition to suicide and
chronic disease accidents [27, 28].

Further analyses of the relationships between the dis-
eases, socio-demographic and geographical factors showed
that diseases in high-SDI countries and high-income coun-
tries presented more significant characteristics of disease
onset and burden, while in low-income countries and low-
SDI countries, developmental disorders were significantly
higher than those in other countries and regions. In terms
of the distribution of various diseases, this study found that
anxiety disorders, major depressive disorder, and conduct
disorder were among the most common diseases in all SDI
countries and regions. When the burden of disease was ana-
lyzed by country, the countries with the highest disease bur-
den were Portugal, Spain, and New Zealand. These countries
have reportedly high economic income and social demo-
graphic index, which again confirms our statistical data.
Studies have also shown that most of the children affected by
ID are from low-income families whose parents have a low
educational level. This might be due to the effect of poverty
on child development and educational outcomes [29, 30].
There have also been studies that have found a relationship
between disease burden and race, suggesting that the racial/
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ethnic disparities in attention-deficit/hyperactivity disorder
diagnosis may occur by kindergarten and continue until
at least the end of eighth grade. In these studies, African
Americans, Hispanics, and children of other races/ethnici-
ties were 69%, 50%, and 46% lower in populations, respec-
tively, than that for whites. In addition, these studies have
also included the factors related to the increased risk of an
attention-deficit/hyperactivity disorder diagnosis in children
raised in an English-speaking household [31]. To sum up,
the reasons for the different burden of mental disorders in
different countries and regions are multifaceted and interac-
tive. It includes economic level, educational level, ethnic
and local psychiatric development, capacity of local medical
units to diagnose disease, epidemiological data defined by
specialists or primary care physicians, and level of concern
and commitment to disease [32, 33]. For example, the dra-
matic reform of psychiatry and the development of biomedi-
cal psychiatry in Spain, as well as the establishment of the
international medical union, led to widespread screening and
high diagnostic rates for mental disorders in high-income
Spain [34]. In addition, cultural differences between coun-
tries, with some customs and religious beliefs that regard
mental illness as taboo or stigma, make disease reporting
and help-seeking rare [35]. Therefore, the epidemiological
data in these areas are limited and uncertainly, and it should
be noted that the interpretation of database estimates in these
areas needs to be cautious.

During this research, the large population-based sample
and high-quality nationwide registered data were strengths
of our study. Nevertheless, there are limitations in our
study. First, there is bias in many ways. The original study
of partial regional or national data was biased, with either
higher or lower levels depending on the heterogeneity of
the disease. The GBD data used in this study were obtained
through the integration of a large number of epidemiological
survey data and the smoothing of the blank data through rig-
orous statistical methods. The absence of raw data for many
countries means that country and regional differences were
made up of both true differences in burden and differences
arising from uncertainty in the estimates because of a scar-
city of data. It is expected that the database would include
more high-quality epidemiological studies from around the
world with standardized disease assessment methods, fill-
ing in the gaps of data for many diseases in some areas.
Second, we studied a broad spectrum of mental illnesses
and the associated factors, but we could not clearly explain
the causal relationship of the conclusions, and the specific
and practical effects of these factors on diseases could not
be effectively observed using the secondary analyses of
cross-sectional data and observations from the trends in
data change. Therefore, we were careful in drawing conclu-
sions about the total burden of disease. Finally, there are
further limitations, such as the study did not analyze and

exclude the condition of comorbidities of mental disorders.
We hope that the database will be able to further differentiate
between these large segments of the population since hav-
ing one mental disorder can be easily combined with other
mental disorders [36, 37]. Information about the children
diagnosed with mental disorders most likely to come from
the parents’ and pediatric professors’ observations, while
many children have impaired functioning although they do
not meet the diagnostic criteria for a specific mental disor-
der, which may lead to ignorance or exaggeration of some
disease symptoms. It is necessary to notice that a mental
health concern of the patient, family, or childcare and/or
school personnel may trigger a preliminary psychosocial
assessment. Therefore, it is suggested that fully structured
interviews and blinded clinician re-interviews are preferred
when gathering data in large epidemiological research [7].
As many subtypes of diseases have not been included in the
GBD 2019, so the prevalence and burden of diseases could
be either overweighed or underweighted, which could lead
to the inaccuracy of our observations.

Taken together, we have summarized the burden of 12
classes of mental disorders globally in children and adoles-
cents between 1990 and 2019 to describe the burden accu-
mulation of mental disorders (e.g., anxiety disorders, major
depressive disorder, and conduct disorders) over time and a
high growth rate in eating disorders and also explore demo-
graphic and geographic correlations of mental disorders.
Interventions aimed at the primary prevention of chronic
physical diseases should optimally be integrated into the
treatment of all mental disorders in primary and secondary
care from early time points in the disorder course. Amelio-
rating mental disorders could have implications for improv-
ing life span, improvements in health span, reducing health
care usage, and the financial costs associated with treating
these physical diseases. Global attention should be focused
on the relative burden associated with disease morbidity
rather than mortality alone. The move to incorporate the
effects of disease morbidity has been key in emphasizing the
importance of mental disorders. An international effort to
improve the mental health of populations around the world is
now underway. New policies, financing, and implementation
can put established best practices and numerous research
findings from around the country into action.
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