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1990-2021: systematic analysis
of the global burden of disease
study 2021
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!Department of Nursing, Hangzhou Normal University, Hangzhou, Zhejiang, China, 2Department of
Nursing, Jinhua Vocational and Technical College, Jinhua, Zhejiang, China, *Department of Nursing,
Quzhou College of Technology, Quzhou, Zhejiang, China

Background: To promote evidence-based policymaking, this research attempts
to investigate global trends in depressive disorders among individuals aged 15—
39 from 1990 to 2021, determine risk factors, and forecast the next trends from
2022 to 2050.

Methods: Data from the Global Burden of Disease (GBD) 2021 database were
analyzed to look at the global, national, and regional burden of depressive disorders
among individuals aged 15-39 from 1990 to 2021. Incidence rates, disability-
adjusted life years (DALYs), and contributions of various risk factors to DALYs were
also examined in this research. All incidence and disability-adjusted life year (DALY)
rates were calculated per 100,000 population and are presented with corresponding
95% uncertainty intervals (Uls). The burden of disease through 2050 was projected
using Bayesian age—period—cohort (BAPC) modeling.

Results: Globally, the incidence in 2021 was estimated at 158,696,139.89
cases (95% Ul, 129,182,271.23-197,238,491.78), with associated DALYs totaling
25,093,054.94 (95% Ul, 16,739,757.06—35,139,293.90). Between 1990 and 2021,
the incidence rose by 62.91% (95% Ul, 57.91-68.12%), while DALYs increased
by 60.46% (95% Ul, 55.99-64.91%). The highest estimated annual percentage
changes (EAPCs) for both incidence [2.63%; 95% confidence interval (Cl),
245-2.82%] and DALYs (2.72%; 95% Cl, 2.57-2.88%) were identified in low
Socio-demographic Index (SDI) regions. Western Europe had the most cases
(9,939,816.39; 95% Ul, 8,081,380.82-12,409,843.00) among the 21 geographic
regions examined in 2021. Globally, India exhibited the most significant burden
in 2021, with incident cases reaching 32,241,303.32 (95% Ul, 26,251,449.50—
39,943,511.76). Furthermore, the largest burden of DALYs was observed in India,
amounting to 5,034,818.12 (95% Ul, 3,363,390.70-7,076,632.70). The global
burden was primarily attributed to several significant risk factors, including
exposure to behavioral risks, experiences of bullying victimization, incidents of
childhood sexual abuse, experiences of childhood sexual abuse and bullying,
as well as intimate partner violence. Projections extending to 2050 indicate
an ongoing upward trend in the incidence rate within this demographic group
during this period.

Conclusion: Overall, the burden of depressive disorders in this population has
shown a marked increase, especially in low—-SDI regions. A comprehensive
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understanding of the epidemiology of depressive disorders among adolescents
and young adults is essential to enhance disease prevention and control efforts.
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depressive disorders, global burden of disease, incidence, disability-adjusted life years,

risk factors

Introduction

Depressive disorders are characterized by enduring low mood or a
diminished interest in routine activities (1, 2). In 2015, depressive
disorders were identified as the third-largest contributor to the global
burden of disability, and this contribution has continued to increase over
time (3). The percentage contribution of depressive disorders to the total
burden of psychiatric illnesses rose notably, from 3.1% in 1990 to 4.9%
in 2019 (4). Adolescents and young adults are particularly vulnerable to
depressive disorders. In 2019, 8.8% of children and adolescents globally
were diagnosed with mental illnesses, and depressive disorders
accounted for a substantial portion of these diagnoses (5). Early-onset
depressive disorders adversely affect psychological and physiological
well-being, reduce life satisfaction, and impose substantial burdens on
patients, their families, and public health systems (6). In addition, an
increased propensity for suicidal behavior has been consistently observed
among those diagnosed with major depression, which has also been
shown to be strongly associated with a variety of comorbidities,
particularly cardiovascular disease and metabolic disorders (e.g.,
diabetes) (2).

Early identification and management of depressive disorders in
adolescents and young adults is crucial for preventing long-term
psychological and physical health issues, and for mitigating the burden
of non-communicable diseases. Previous research has conducted
comprehensive analyses of the global burden and temporal trends of
depressive disorders across populations of all age groups from 1990 to
2021 (7). Nevertheless, little is known about the worldwide burden of
disease and its shifting trends in depressive disorders among 15-39-year-
olds, as well as on associated risk factors and predictors. Thus, this study
utilized data from the GBD 2021 to analyze and report the incidence and
DALYs of depressive disorders among individuals aged 15 to 39, while
also examining the related risk factors. Moreover, for the first time, the
study incorporates annual percentage changes into the global burden
analysis of depressive disorders, enabling a more detailed examination of
trend changes over specific periods. Additionally, the study presents an
innovative projection of depressive disorder trends within this age group
from 2022 to 2050. The findings aim to inform early intervention
strategies, clinical decision-making, and public health policies, while also
guiding policymakers in allocating health resources more effectively to
reduce the burden of depressive disorders among adolescents and young
adults (15-39 years old).

Methods
Data source
The 2021 Global Burden of Disease (GBD) project systematically

evaluated epidemiological parameters, including incidence rates,
mortality, and DALY for 369 distinct diseases and injuries across 204

Frontiers in Public Health

countries and regions between 1990 and 2021 (8). The GBD database
collects data through various sources, including official statistical
systems (population censuses, vital statistics, and civil registration),
health surveys (national health surveys and disease-specific surveys),
medical records (hospital statistics, disease surveillance reports, and
insurance claims), scientific research (epidemiological studies and
clinical trials), and environmental monitoring (satellite imagery and
air quality measurements), and other sources. While the GBD 2021
study examined depressive disorders across all age groups, this study
specifically focuses on depressive disorders with an onset age of
15-39 years to assess the global burden of depressive disorders among
adolescents and young adults. We collected data on the incidence and
DALYs of depressive disorders within this specific population,
including corresponding rates on a regional, national, and worldwide
scale. Due to the nature of depressive disorders, the DALYs for
depressive disorders are entirely composed of years lived with
disability (YLDs). Accordingly, in the GBD database, DALYs for
depressive disorders are equivalent to YLDs. The DALY data used in
this study were based on this definition. Notably, the GBD database
does not collect or assign data on race and ethnicity. Mean estimated
annual percentage changes (EAPC) were quantified utilizing linear
regression analysis. Additionally, we analyzed global risk factors
contributing to DALY for depressive disorders aged 15-39 years. To
summarize the age distribution of the burden, the study population
(15-39 years) was categorized into five distinct age groups at five-year
intervals: 15-19, 20-24, 25-29, 30-34, and 35-39 years. The study’s
approach adhered closely to the standards for Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) and
guaranteed methodological rigor and transparency throughout
the investigation.

In the GBD 2021 study, depressive disorders were systematically
classified into two diagnostic categories based on the criteria outlined
in the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR) and the International
Classification of Diseases, Tenth Revision (ICD-10): major depressive
disorder (MDD) and dysthymia (9, 10). Notably, the diagnosis of
depressive disorders excluded cases attributable to general medical
conditions or substance use. Major depressive disorder requires the
patient to experience a sustained low mood or diminished capacity to
feel pleasure daily for at least 2 weeks, accompanied by significant
impairment in daily functioning according to DSM-IV-TR criteria.
Dysthymia, a chronic mood disorder, is characterized by persistent
depressive symptoms for the majority of the day, lasting at least
24 months for adults and 12 months for children and adolescents.

Sociodemographic index

With a high association to health outcomes, the SDI is an overall
indicator used for evaluating a nation’s or region’s level of development
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(8). Three primary indicators are used to compute SDI: total fertility
rate (which represents population fertility levels), average years of
education (which represents educational attainment), and per capita
income (which represents economic development). The SDI is
calculated by first standardizing each indicator. These standardized
values are then combined using a weighted methodology to produce
a unified score, typically ranging from 0 to 1, reflecting varying levels
of socio-economic development. Countries and regions fall into one
of five SDI classifications according to the GBD database: low (<0.4),
low-middle (0.4-0.6), middle (0.6-0.7), high-middle (0.7-0.8), and
high (>0.8). This categorization makes it easier to examine how
socioeconomic factors and regional differences affect depressive
disorders in teenagers and young adults.

Bayesian age-period-cohort model

We utilized a Bayesian Age-Period-Cohort (BAPC) model to
project future trends in age-standardized rates based on historical data
spanning from 1990 to 2021. This model posits that the logarithm of
the expected disease rate can be decomposed additively into the effects
of age, period, and cohort, as represented by the following equation:

log(lu,p):au +:Bp+7c

In this model, 4, , represents the rate for age group a and period
P> while the cohort ¢ is defined as ¢ = p —a. The model further assumes
the following:

The model assumes linearity on the logarithmic scale, implying a
multiplicative relationship on the rate scale. Random walk priors (of
order 2) were applied to the age, period, and cohort effects to ensure
smoothness over time (11). A Poisson likelihood with a log link was
used for the observed counts. The model was implemented using the
BAPC function from either the BAPC or INLA package in R, which
utilizes Bayesian inference via Integrated Nested Laplace
Approximation (INLA) (12). Projections were made through to 2050.

A sensitivity analysis was performed by adjusting the prior
settings, such as the precision of the random walk, and comparing the
projections across different models, including alternative linear APC
and penalized splines. The results showed consistent trends in both

direction and magnitude.

Statistical analysis

The incidence and DALYs, along with their corresponding rates,
served as the primary metrics for assessing the burden of depressive
disorders in adolescent and young adult populations. Using
information from the GBD database, incidence rates and DALY rates
per 100,000 people were computed, along with their 95% UI (13). The
EAPC and its 95% CI, which were obtained from log-transformed
linear regression models, were employed to investigate temporal
changes in the burden of depressive disorders in the 15-39 years age
cohort between 1990 and 2021 (14). Long-term trends are clearly
summarized by the EAPC, which shows whether rates are rising or
falling over time. A positive lower limit of the EAPC and its 95% CI
suggests an upward trend, while a negative upper limit suggests a
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downward trend. Curve-fitting techniques were used to investigate
the link between illness burden indicators and the SDI. To predict
future statistics, the BAPC analysis framework was implemented,
which is particularly effective for forecasting incidence rates according
to historical data, making it a valuable instrument for healthcare
management and evaluation (14). Additionally, the Segment
regression model was computed using annual percentage changes
(APC) and their 95% Cls, enabling the assessment of trends within
specific periods (15). This approach provides a detailed understanding
of year-to-year fluctuations in rates (16). Additionally, risk factors for
depressive disorders in young adults and adolescents were assessed.
All data analysis and visualization operations in this study were done
on R software (version 4.4.2) and JD_GBDR (version V2.22, Jingding
Medical Technology Co., Ltd.) platforms. The criterion for statistical
significance was set at p < 0.05.

Results

Global depressive disorders burden in
adolescents and young adults

Incidence

Analysis of large amounts of data revealed significant global
epidemiologic trends from 1990 to 2021, characterized by an initial
rise in incidence, and a subsequent decline, followed by a resurgence.
The highest APC value of 11.821% (95% CI, 8.957-14.761%) was
observed between 2019 and 2021 (Figure 1A). The peak incidence
occurred in 2021, with a rate of 5,334.63 (95% UI, 4,342.51-6,630.25)
per 100,000 individuals (Figure 1A). Globally, the number of incident
cases rose from 97,413,217.78 (95% U, 80,523,038.95-120,688,236.39)
in 1990 to 158,696,139.89 (95% UI, 129,182,271.23-197,238,491.78)
in 2021, reflecting a 62.91% increase (95% UI, 57.91-68.12%).
Similarly, the incidence rate increased from 4,444.44 (95% UI,
3,673.83-5,506.36) per 100,000 in 1990 to 5,334.63 (95% U, 4,342.51-
6,630.25) per 100,000 in 2021, representing a 20.03% increase (95%
UI, 16.35-23.86%). The EAPC was 0.91% (95% CI, 0.69-1.13%),
indicating an average annual increase of 0.91% in the global incidence
from 1990 to 2021 (Table 1; Figure 2). Remarkably, the incidence rose
in every age category from 1990 to 2021, with the biggest rise
occurring in those aged 15-19 years (29.30%) and the least among
those aged 30-34 years (12.96%) (Figure 3A). In both 1990 and 2021,
the highest incidence rate was observed among individuals aged
35-39 years, accounting for 18.43% of all cases in 1990 and 21.12% in
2021, with rates of 5,096.99 (95% U, 3,977.85-6,526.27) and 5,976.62
(95% Ul, 4,518.02-7,775.59) per 100,000 individuals, respectively. In
contrast, the lowest incidence rate was consistently observed among
adolescents aged 15-19 years, accounting for 18.41% of cases in 1990
and 17.55% in 2021, with rates of 3,451.72 (95% UI, 2,430.29-
4,686.94) and 4,463.10 (95% UL 3,049.17-6,015.60) per 100,000
individuals, respectively (Figures 3A, 4A). In 2021, women had a
higher incidence across all age groups compared to men. While the
incidence generally increased with age, women consistently exhibited
higher rates than men in every age group (Figure 3C).

DALYs
Over the period of 31 years, the DALY have generally increased,
decreased, and then increased, which is similar to the trend in
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FIGURE 1
Annual percent change (APC) and trends in global incidence and disability-adjusted life years (DALYs) from 1990 to 2021. (A) Incidence rate. (B) DALYs
rate.

incidence. The largest APC, 10.073% (95% ClI, 6.886-13.356%), was
observed between 2019 and 2021 (Figure 1B). Additionally, the DALY
rate peaked in 2021 at 843.51 (95% Ul, 558.12-1168.53) per 100,000
persons (Figure 1B). In the previous 31 years, the global number of
DALYsin 1990 was 15638242.67 (95% UI, 10496310.33-21767317.83),
whereas by 2021, the DALYs increased to 25093054.94 (95% UI,
16739757.06-35139293.90), an overall increase of 60.46% (95% UI,
55.99-64.91%) (Supplementary Table S1). From 1990 to 2021, the rate
of DALY rose by 18.22% (95% UI, 14.93-21.51%), from 713.49 (95%
UlI, 478.89-993.13) per 100,000 people to 843.51 (95% U], 562.71-
1181.22) per 100,000 people. The value of EAPC was 0.96% (95% CI,
0.77-1.14%) (Supplementary Table S1), indicating that DALYs
increased globally by an average of 0.96 percent annually from 1990
to 2021. All age groups have shown an increase in the number of
DALYs, however, teenagers aged 15 to 19 had the largest increase in
depressive disorders (29.89%), while young adults aged 30 to 34 had
the lowest increase (10.27%) (Figure 3B). With a DALY rate of 973.36
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per 100,000 persons (95% UL, 634.72-1379.27), young adults aged 35
to 39 have continuously demonstrated the largest DALY rate, making
up 21.76% of all depression DALY's cases in the 15-39 years age cohort
for 2021 (Figure 4B). Conversely, the lowest DALY rate linked to
depressive disorders was seen among teenagers aged 15-19, who
accounted for just 15.86% of all DALY cases in the identical year. Their
corresponding DALY rate was 637.70 per 100,000 individuals (95%
UI, 399.78-969.35) (Figure 3B). The quantity of DALY varied by
gender as well. In every age group, women’s DALY values are greater
than men’s (Figure 3C).

SDI regional trends
For 2021, the highest number was observed in low-middle SDI

areas, with 46,216,556.45 cases (95% UI, 36,764,676.54—
58,784,330.24). The incidence of depressive disorders increased
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TABLE 1 Incidence of depressive disorders among adolescents and young adults between 1990 and 2021 at the global and regional level.

Location

Incident cases

Rate per 100,00 (95% Ul)

Incidence rate

Cases change®

1990-2021

Rate change®

(21231365.09,31078263.82)

Global 158696139.89 5334.63 (4342.51,6630.25) 62.91 (57.91,68.12) 20.03 (16.35,23.86) 0.91 (0.69,1.13)
(129182271.23,197238491.78)

SDI

High SDI 25584703.78 7242.85 (6010.45,8798.04) 46.98 (40.14,53.83) 44.37 (37.65,51.09) 0.58 (0.35,0.80)

High-middle SDI

19328234.28
(15741805.09,24182050.11)

4390.11 (3575.51,5492.59)

6.04(—0.45,12.68)

9.00 (2.32,15.82)

~0.39(—0.57,-0.22)

Middle SDI

41327477.06
(33883819.24,51419632.31)

4455.84(3653.28,5543.95)

44.64 (38.45,50.96)

17.37 (12.35,22.50)

0.54 (0.33,0.75)

Low-middle SDI

46216556.45
(36764676.54,58784330.24)

5759.13 (4581.31,7325.22)

98.72 (88.82,109.80)

12.27 (6.68,18.54)

1.40 (1.13,1.68)

(1308985.41,2175371.49)

Low SDI 26123554.57 5817.36 (4599.33,7570.69) 164.69 (152.44,176.91) 8.64 (3.61,13.65) 2.63 (2.45,2.82)
(20653826.41,33997100.72)
Regions
Andean Latin 1258395.70 (943356.97,1662814.42) | 4647.03 (3483.65,6140.48) 142.50 (111.94,178.69) 38.48 (21.03,59.15) 1.90 (1.47,2.33)
America
Australasia 907265.98 (685731.04,1183487.58) 8664.64 43.15 (15.84,75.70) 11.48(—-9.79,36.82) 0.93 (0.81,1.05)
(6548.92,11302.63)
Caribbean 1064479.57 (816576.97,1399427.87) | 5847.92 (4486.02,7688.02) 34.29 (19.29,51.92) 9.67(—2.58,24.06) 0.21(-0.05,0.47)
Central Asia 1687986.37 4514.92(3501.19,5818.55) 64.12 (46.07,82.53) 24.91 (11.17,38.92) 1.24 (1.06,1.41)

(8432358.66,12724136.66)

Central Europe 1284530.96 3668.02 (2925.98,4692.77) | —9.21(~15.22,-2.19) 21.46 (13.42,30.84) —1.20(—1.46,-0.94)
(1024671.98,1643397.69)

Central Latin 5769704.25 5703.40 (4611.38,7160.83) | 132.41 (120.88,144.37) 56.84 (49.06,64.91) 2.26 (2.05,2.47)

America (4664995.83,7244076.91)

Central Sub- 5004162.70 9250.50 176.26 (138.80,219.72) 6.03(—8.35,22.71) 3.07(2.93,3.22)

Saharan Africa (3748491.40,6781911.88) (6929.32,12536.78)

East Asia 10248791.83 2139.41 (1760.23,2656.13)  —42.87(—48.11,-37.56) —32.53(—38.72,-26.27) —2.11(~2.25,-1.97)

Eastern Europe

4018109.05
(3212645.42,5093008.37)

6072.10 (4854.90,7696.47)

5.99(—0.05,13.73)

37.38 (29.55,47.41)

—0.66(—0.88,-0.45)

(7477578.34,11780358.75)

Eastern Sub- 11100987.89 6336.71 (5011.64,8393.89) 177.04 (160.05,195.21) 12.11 (5.23,19.46) 2.74 (2.56,2.92)

Saharan Africa (8779667.29,14704870.70)

High-income Asia 2144854.72 4243.93 (3486.92,5177.49) —1.61(—8.93,6.53) 31.40 (21.63,42.27) —0.48(—0.71,-0.24)

Pacific (1762267.59,2616674.27)

High-income North 12538223.65 10178.44 90.26 (80.66,99.98) 75.02 (66.19,83.96) 1.00 (0.66,1.34)

America (10533012.96,15013079.11) (8550.63,12187.51)

North Africa and 20109377.22 7908.79 131.37 (115.98,146.99) 21.78 (13.68,30.00) 2.50 (2.37,2.64)

Middle East (15540239.76,26251589.14) (6111.80,10324.45)

Oceania 229845.79 (171510.33,316336.18) 4079.32 (3043.98,5614.35) 122.88 (86.58,169.08) 5.08(—12.04,26.86) 2.37(2.32,2.43)

South Asia 43467866.63 5495.80 (4439.17,6901.53) 97.11 (87.21,108.68) 7.56 (2.16,13.88) 1.19 (0.85,1.53)
(35110717.74,54586253.13)

Southeast Asia 9330121.53 3364.31(2696.31,4247.83) 71.63 (62.78,80.87) 21.92 (15.63,28.49) 1.04 (0.82,1.25)

Southern Latin

America

1665261.43
(1310834.53,2124915.94)

6455.58 (5081.60,8237.48)

62.93 (39.30,89.96)

20.51 (3.03,40.50)

0.93 (0.67,1.20)
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TABLE 1 (Continued)
Location
2021

Incident cases Incidence rate

10.3389/fpubh.2025.1599602

Rate per 100,00 (95% Ul)

1990-2021

Cases change®

Rate change®

(8081380.82,12409843.00)

Southern Sub- 2373425.04 6973.27 (5688.60,8752.72) 122.72 (106.88,140.37) 41.44 (31.39,52.65) 2.11 (1.87,2.34)
Saharan Africa (1936172.28,2979077.22)

Tropical Latin 5967177.45 6757.11 (5504.24,8303.15) 68.82 (56.09,83.38) 22.95(13.67,33.55) 0.65 (0.13,1.18)
America (4860772.64,7332484.39)

Western Europe 9939816.39 7659.40 (6227.34,9562.75) 9.61 (0.79,20.71) 21.73 (11.93,34.06) —0.28(—0.52,-0.04)

Western Sub- 8585755.74

(6802660.02,11175754.92)

Saharan Africa

4490.26 (3557.72,5844.80)

164.17 (150.68,177.10) —1.11(—6.16,3.72) 2.94(2.79,3.09)

EAPC, estimated annual percentage change; SDI, Sociodemographic Index; UI, uncertainty interval.

“EAPC is expressed as a 95% confidence interval.
*Change shows the percentage change.

most in low SDI areas between 1990 and 2021, with an EAPC of
2.63 (95% CI, 2.45-2.82), while incident cases in low SDI areas
increased by 164.69% (95% UI, 152.44-176.91%). Conversely, high—
middle SDI regions experienced an average annual reduction of
0.39% in depressive disorder incidence with an EAPC of —0.39
(95% CI, —0.57 to —0.22) (Table 1; Figure 5A). For 2021, low—
middle SDI regions reported the largest number of DALYs, with
7,188,052.59 cases (95% UI, 4,718,275.91-10,033,581.73). Low SDI
areas saw a 164.31% increase in incident cases (95% UI, 153.83-
175.33%) between 1990 and 2021. Low SDI areas saw the biggest
rise throughout this time, with a value of EAPC of 2.72 (95% CI,
2.57-2.88). On the other hand, DALYS rates declined by 0.30
percent annually on average in high-middle SDI regions (EAPC,
—0.30; 95% CI, —0.45 to —0.16) (Supplementary Table SI;
Figure 5B).

Geographic regional trends

Incidence

Western Europe had the most cases (9,939,816.39; 95% U,
8,081,380.82-12,409,843.00) among the 21 geographic regions
examined in 2021, whereas East Asia recorded the lowest number
of cases (10,248,791.83; 95% UI, 8,432,358.66-12,724,136.66). The
incidence rate in this demographic was greatest in High-income
North America (10,178.44; 95% UI, 8,550.63-12,187.51) and
lowest in East Asia (2,139.41; 95% UI, 1,760.23-2,656.13). The
incidence increased most in Central Sub-Saharan Africa (EAPC,
3.07; 95% CI, 2.93-3.22) and the most marked decrease was
identified in East Asia (EAPC, —2.11; 95% CI, —2.25 to —1.97)
between 1990 and 2021 (Table 1). In 2021, 13 global regions,
including Central Sub-Saharan Africa and high-income North
America, exhibited incidence rates that exceeded the global
average. Conversely, eight regions, such as Andean Latin America
and Central Asia, reported incidence rates below the global mean
of 5,334.63 (Figure 6A).

DALYs

In 2021, Tropical Latin America reported the highest number
(887,519.17; 95% UI, 599,560.36-1,246,481.71), while Australasia
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recorded the lowest number (139,028.20; 95% UI, 91,270.25-
198,321.02). High-income North America exhibited the largest rate
of DALY (1,546.55; 95% UI, 1,071.03-2,121.16), whereas East Asia
had the smallest rate of DALY (402.41; 95% UlI, 270.94-552.99). The
DAIYs increased most in Central Sub-Saharan Africa (EAPC, 3.12;
95% CI, 2.99-3.25) and the most marked decrease was identified in
East Asia (EAPC, —1.75; 95% CI, —1.87 to —1.63) between 1990 and
2021 (Supplementary Table S1). In 2021, 13 regions, including High—
income North America and Central Sub-Saharan Africa, reported
DALYs rates exceeding the global mean, whereas eight regions, such
as East Asia, demonstrated rates significantly lower than the global
average of 843.51 (Figure 6B).

National trends

Incidence

In 2021, among 204 countries, India demonstrated the greatest
incident number worldwide (32,241,303.32; 95% UI, 26,251,449.5-
39,943,511.76), while Greenland exhibited the highest incidence
rate (16,927.11 per 100,000 population; 95% UI, 12,514.09-
22,536.26) (Supplementary Table S2; Figures 2A,B). Between 1990
and 2021, Mexico experienced the largest increase in incidence
(EAPC =1.77%; 95% CI, 1.46-2.09%), whereas Singapore
displayed the greatest decline (EAPC = —1.79%; 95% CI, —2.10%
to —1.48%) (Supplementary Table S2; Figure 2C). Greenland
recorded the largest incidence in 2021, while China reported the
lowest incidence. Globally, the incidence of depressive disorders
in this demographic was 5,334.63 (95% U], 4,342.51-6,630.25) per
100,000 population, exceeding the global average in 93 of 204
countries and falling below it in 111 countries.

DALYs

In 2021, India demonstrated the greatest number of DALYs
globally (5,034,818.12; 95% Ul, 3,363,390.70-7,076,632.70), while
Greenland recorded the highest rate of DALY (2,531.80 per 100,000
population; 95% UI, 1,606.37-3,777.98) (Supplementary Table S3;
Supplementary Figures 1A,B). DALYs increased most in Mexico
(EAPC =1.59%; 95% CI, 1.31-1.87%) and decreased most in
Singapore (EAPC = —1.60%; 95% CI, —1.89% to —1.31%) between
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FIGURE 2
Incidence of depressive disorders among adolescents and young adults in 204 countries and regions. (A) Incident cases. (B) Incidence rate.
(C) Estimated annual percentage change (EAPC) in incidence.

1990 and 2021 (Supplementary Table S3; Supplementary Figure 1C).  demographic was 843.51 (95% UI, 562.71-1,181.22) per 100,000
Greenland had the highest DALY rate, while China reported the  population in 2021, exceeding the global average in 88 of 204 countries
lowest rate. Globally, the DALY rate for depressive disorders in this  and falling below it in 116 countries.
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FIGURE 3
Trends in incidence, and disability-adjusted life years (DALYs) of depressive disorders among adolescents and young adults by age and sex, 1990-2021.
(A) Incidence case and rate by age. (B) DALYs case and rate by age. (C) Incidence case and DALYs case by sex.

Risk factors

Globally, DALY for depressive disorders in the 15-39 age
group can be attributed to 5 risk factors, namely behavioral risks,
experiences of bullying victimization, exposure to childhood
sexual abuse, the combined effect of childhood sexual abuse and
bullying, and intimate partner violence. Contributions of various
risk factors to DALY for depressive disorders in the 15-39 age
group varied globally and at different SDI levels. Behavioral risk
was a major contributor to DALY for depressive disorders in the
15-39 age group globally, contributing the majority to DALYs
(18.29%). The impacts of bullying victimization and childhood
sexual abuse and bullying were relatively equal across SDI levels,
but bullying victimization (13.23%) and childhood sexual abuse
and bullying (15.47%) were more pronounced in low-middle SDI
areas. Intimate partner violence was more prevalent in low SDI
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(5.85%) and high SDI (5.70%) locations, while childhood sexual
abuse was more prevalent in high SDI areas (3.54%) (Figure 7A).

Each age group had a different percentage of risk variables
that contributed to DALYS. Behavioral risk was the main factor
contributing to DALYs, and its impact gradually decreased as
people aged, from 20.45% (15-19 years) to 15.16% (35-39 years).
Bullying victimization contributed the most to DALYs in the
15-19 age group (16.34%), and then decreased with age, with the
35-39 age group having a proportionate group of 6.8%. Among
those aged 35 to 39, childhood sexual abuse accounted for the
largest percentage of DALYs (2.93%). Childhood bullying and
sexual abuse accounted for 18.5% of DALYs, the largest percentage
among those aged 15 to 19, and then declined as people aged.
Intimate partner violence exhibited the biggest effect in the age
group 35-39 years old approaching middle age (6.23%). The
proportions by age group are shown in Figure 7B.
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FIGURE 4
Age-specific percentages of depressive disorders among adolescents and young adults in 2021. (A) Incidence. (B) DALYs.

Compared by gender, behavioral risk was the most significant risk
factor in both males and females but was slightly larger in females
(18.52%) than in males (17.93%). Bullying victimization had a greater
impact on DALYS in males (15.82%) than in females (8.46%),
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Childhood sexual abuse had a slightly greater impact on females
(2.73%) than on males (2.63%), and Males were more affected by
childhood bullying and sexual abuse (17.93%) than females (10.92%).
In addition, Intimate partner violence, a risk factor specific to females

~
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FIGURE 5
Epidemiological trends of incidence and disability-adjusted life years (DALYs) of adolescents and young adults in five sociodemographic index (SDI)
regions from 1990 to 2021. (A) Incidence case and rate. (B) DALYs case and rate.

(8.68%), had a significant effect on DALY in female adolescents and
young adults, but not in males. Supplementary Figure 2 shows the
percentage of comparisons by gender.

Predictions of depressive disorders in
adolescents and young adults from 2022
to 2050

The BAPC model was used to project age-standardized
incidence rates of depressive disorders in the 15-39 age group
between 2022 and 2050. The projections are expected to show a
substantial rise in the incidence rate throughout this period. By
2050, the projected incidence rate is estimated to reach 7,766 cases
per 100,000 population (Figure 8). Based on the BAPC model for
predicting the incidence rate in distinct age demographics (15-19,
20-24, 25-29, 30-34, and 35-39), the predictions exhibit a
substantial elevation among different age cohorts from 2022 to
2050 (Supplementary Figure 3). Trends in incidence rates in
different age groups appeared to be changing, using 2020 as the
cutoff. Between 1990 and 2020, the incidence rate in all age
cohorts remained relatively stable over this period, with no
significant increasing or decreasing trends. Beginning in 2020,
projections show a significant increase in depressive disorders
incidence rates, especially in older adolescents and young adults,
with a more pronounced trend of increasing rates over time
(Figure 8; Supplementary Figure 3).
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Discussion

At present, the global burden of depressive disorders among
individuals aged 15 to 39 across different regions and countries has
not been statistically analyzed. Using data from the GBD database
between 1990 and 2021, this study analyzed the incidence and DALY's
of depressive disorders among individuals aged 15-39 years and
associated risk factors globally, and projected changes in trends up to
2050, which can help to target illness prevention and control and
offers strong evidence for the creation of public health policy.

According to the study’s findings, there was an upward trend
with percentage changes of 20.03 and 18.22% for incidence and
DALYs, respectively. The increase in incidence and DALYS might
be due to several factors. Academic stress, competition for jobs,
and increased use of social media might contribute to higher rates
of depressive disorders among individuals aged 15-39 years (17).
As mental health awareness increases, more cases are likely to
be diagnosed and reported, leading to increased incidence figures
(18). Economic instability, changes in family structure, and
reduced social support may also contribute to the increase in
incidence rate (19). Genetic factors, hormonal changes, and brain
development problems could represent a significant factor in the
development of depressive disorders (20, 21). Notably, the study
showed an unusual surge in the incidence and DALYS between
2019 and 2021, which might be connected to the global outbreak
of a new coronavirus that started in December 2019 (coronavirus
disease 2019, COVID-19). The COVID-19 pandemic has
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Association between incidence, and disability-adjusted life years (DALYs) rates and regional Sociodemographic Index (SDI), 1990-2021. (A) Incidence
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significantly intensified the global burden of depression, with  family conflicts, and limited access to mental health services, have
adolescents and young adults being especially affected. Various  collectively contributed to the increase in depressive disorders
factors, including social isolation, heightened academic pressure,  during this period (22, 23).
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The greatest increase in the incidence and DALYS between 1990
and 2021 in low SDI areas may be related to the fact that low SDI areas
typically face higher levels of economic stress, limited health care
resources, and weaker mental health delivery systems, leading to
inadequate identification and treatment of depression, which
exacerbates the rise in incidence and DALYS (24). The average annual
decline in the incidence and DALYS in the high-middle SDI region
was a downward trend that could be connected to the region’s greater
level of socioeconomic development, better healthcare resources, and
mental health services (25). The global burden increased significantly
during the epidemic, especially in low-SDI areas. This phenomenon
illustrates the profound effect of socioeconomic factors on mental
health and the challenges posed to mental health services by public
health crises. In the future, policymakers need to emphasize the
allocation of mental health resources, improve the socioeconomic
environment, strengthen mental health services, and respond to public
health crises to reduce the burden in low SDI areas.

High-income North America and Western Europe had higher
numbers of rates and incidence cases, whereas East Asia had lower
incidence rates. This phenomenon may be related to higher
socioeconomic levels and greater medical diagnostic capacity in the
high-income regions, making depression easier to recognize and
report (26). In the future, individualized public health interventions
tailored to different regions are needed to address the serious public
health challenge. Similarly, the global burden showed significant
country differences. Mexico had the greatest rise in incidence, India
was at the greatest level globally in terms of the number of depressive
disorders, and Greenland was at the greatest level globally in terms of
the incidence rate of depressive disorders between 1990 and 2021.
Despite the abundance of healthcare resources in high-income
countries particularly Mexico, the burden of depression in adolescents
remained high. This suggests that mental health services and public
health interventions need to be further strengthened. Health
inequalities were further exacerbated in low and middle-income
countries, particularly India, where healthcare resources were limited.
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Therefore, mental health services need to be improved through
international support and resource allocation.

All age groups saw an increase in the incidence and DALYs of
depressive disorders in the 15-39 age group between 1990 and 2021,
but the 15-19 age group had the biggest increases in both. It may
be related to the unique stressors faced by adolescents, such as
academic stress, social stress, and the unique psychological and
physiological changes of adolescence (27). Schools and communities
need to focus on this period, which can help adolescents cope with
academic pressures and social challenges, and enhance mental health
education and support for adolescents. The 35-39 age group had the
largest rates of incidence and DALYs, and was the period with the
highest burden. It may be related to its exposure to the dual pressures
of work and family life (28). More support can be provided to people
in this period to help them better cope with the dual pressures of
professional and family life. According to the findings of earlier
research, women in all age categories had a greater incidence and
DALYS of depressive disorders in 2021 than males (29). Genetic,
biological, psychological, and social determinants may significantly
contribute to the increased prevalence of depressive illnesses in women
(30). Women are more vulnerable to changes in hormone levels, such
as the menstrual cycle, which may increase the risk of depressive
disorders (31). Therefore there is a need to consider gender factors in
public health policies, for example, by providing mental health services
and support networks that target women, while focusing on the
identification and treatment of depressive disorders in men.

Major associated risk factors included behavioral risk, exposure
to bullying victimization, experiences of childhood sexual abuse,
experiences of childhood sexual abuse and bullying, as well as intimate
partner violence, with significant differences observed across these
factors. Behavioral risks were most frequently linked to depressive
burden and appeared to have a slightly greater relative contribution
among women than men. This pattern might reflect the possible
association between healthy lifestyle behaviors and reduced depressive
burden, potentially mediated by factors such as brain structure,
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immune response, and metabolic health (32). The burden attributable
to bullying victimization was highest among individuals aged
15-19 years and appeared more pronounced in males. Bullying
victimization may be associated with mental health outcomes through
both direct psychological distress and indirect pathways, such as
reduced self-esteem and increased vulnerability to social withdrawal
(33). The observed higher burden of childhood sexual abuse in high
SDI areas may partly reflect increased awareness, detection, and
reporting in these regions. Such experiences have been linked to a
higher risk of adult depressive disorders, potentially through long-
term effects on emotional development and personality traits (34). The
occurrence of childhood sexual abuse and bullying was most
prominent in the 15-19 age group, which may reflect the cumulative
psychological burden associated with multiple adverse experiences,
possibly contributing to more severe depressive symptoms (34).
Intimate partner violence, more commonly reported among women,
showed a strong association with depressive DALYs, potentially due
to its link with psychological trauma, interpersonal disruption, and
lowered self-esteem (35). Based on these findings, efforts to improve
mental health literacy, particularly in low-and middle-SDI regions, are
essential to raise awareness of psychosocial risk factors. In resource-
limited settings, prevention programs targeting bullying and
childhood abuse should be prioritized at school and community
levels. Moreover, strengthening gender equity education and
interventions to reduce intimate partner violence are especially
important in high-risk regions. Interdisciplinary collaboration
integrating mental health, education, and social services is also crucial
for addressing the multifaceted contributors to depressive burden.
Using the BAPC model to project the incidence of depressive
disorders in the 15-39 age group between 2022 and 2050, the
projections showed a significant increase in the incidence. Beginning
in 2020, projections showed a significant increase in the incidence,
especially in older adolescents and young adults, with the trend of
increasing incidence becoming more pronounced over time. To address
this challenge, comprehensive public health interventions are needed,
such as strengthening mental health education, raising public awareness
of depression, and encouraging early help-seeking (36). Encourage
healthy lifestyles such as regular exercise, healthy diet, and adequate
sleep through public policies and community programs (37).
Strengthen family, school, and community support networks to provide
emotional support and resources for adolescents and young adults (38).
This paper proposes a comprehensive, multilevel intervention
strategy for addressing depressive disorders in adolescents and young
adults aged 15 to 39, drawing on insights from Global Burden of
Disease (GBD) data. Clinically, it is recommended to develop
Al-powered psychological early warning systems to enhance the
identification of high-risk individuals at an early stage. These systems
could utilize smart devices or applications to monitor mood and
behavioral patterns in real time (39). Primary care institutions should
focus on improving both their referral processes and intervention
capacities. This includes implementing standardized mental health
screening protocols and enhancing training for healthcare providers.
From a policy perspective, establishing community-based mental
health services in regions with a high depression burden should
be prioritized. For instance, service points should be established in
rural or underserved areas to facilitate access to mental health care.
Furthermore, legislation should support the creation of corporate
mental health support programs and regulate the harmful psychological
content on social media platforms (40). Medical professionals are
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encouraged to focus on developing personalized, data-driven treatment
plans for individuals with depression (41). From a public health
perspective, routine depression screenings should be incorporated into
schools, workplaces, and communities to facilitate early detection and
intervention. Mental health education should be integrated into school
curricula, with enhanced training provided for teachers and parents to
better identify early signs of depression. Governments should allocate
more resources to underserved regions, improving access to mental
health services and fostering the development of community support
networks, such as counseling hotlines and online platforms (42).
Finally, public health policies should promote healthy lifestyle choices,
including balanced diets, physical activity, and adequate sleep, to
enhance overall mental health (43, 44).

This GBD study on depressive disorders in the 15-39 age range
offers significant data for nations and medical professionals to create
management policies, diagnostic and treatment procedures, and
effective prevention methods. However, the study has several limitations.
First, the incidence of depressive disorders may be underestimated due
to methodological differences and inconsistencies in diagnostic
definitions used by national statistical agencies and public health
authorities. The study’s reliance on a cross-sectional design and modeled
estimates from the GBD database may limit its accuracy, as these data
sources may not fully capture the variability in diagnostic criteria across
different countries and regions. Moreover, the limited availability of
mental health data, especially in low-and middle-income countries
(LMICs) where underreporting is widespread, reduces the reliability and
precision of the findings. As a result, the data may be incomplete or
imprecise, potentially underestimating the actual burden of depressive
disorders. A large number of undiagnosed cases and the limited
availability of data from less developed regions may impede an accurate
assessment of the actual burden of depressive disorders. Additionally,
the absence of race and ethnicity information in the available datasets
restricts the generalizability of the findings to more diverse populations.

Conclusion

In summary, the global trend in incidence and DALYS linked to
depressive disorders in adolescents and young adults between the
years 1990 and 2021 first rises, then falls and then rises once more.
The upward trend becomes more noticeable, particularly after 2019.
The global burden of depressive disorders among individuals aged 15
to 39 years increases significantly around 2020, particularly in regions
with a low SDI. Therefore, in order to lower the burden of disease,
distribute resources effectively, and lessen the related socioeconomic
impact, policymakers must create more effective preventative and
control measures.
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