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Background

Depression is a significant mental health concern affecting the
overall well-being of adolescents and young adults. Recently, the
prevalence of depression has increased among young people.
Nonetheless, there is little research delving into the longitudinal
epidemiology of adolescent depression over time.

Aims
To investigate the longitudinal epidemiology of depression
among adolescents and young adults aged 10-24 years.

Method

Our research focused on young people (aged 10-24 years) with
depression, using data from the Global Burden of Diseases,
Injuries, and Risk Factors Study 2019. We explored the age-
standardised prevalence, incidence and disability-adjusted life-
years (DALYs) of depression in different groups, including various
regions, ages, genders and sociodemographic indices, from
1990 to 2019.

Results

The prevalence, incidence and DALYs of depression in young
people increased globally between 1990 and 2019. Regionally,
higher-income regions like High-Income North America and
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Australasia recorded rising age-standardised prevalence and
incidence rates, whereas low- or middle-income regions mostly
saw reductions. Nationally, countries such as Greenland, the
USA and Palestine reported the highest age-standardised
prevalence and incidence rates in 2019, whereas Qatar wit-
nessed the largest growth over time. The burden dispropor-
tionately affected females across age groups and world regions.
The most prominent age effect on incidence and prevalence
rates was in those aged 20-24 years. The depression burden
showed an unfavourable trend in younger cohorts born after
1980, with females reporting a higher cohort risk than males.
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Keywords

Depressive disorders; mental health services; health informatics;
childhood experience; epidemiology.

Copyright and usage

© The Author(s), 2024. Published by Cambridge University Press
on behalf of Royal College of Psychiatrists.

Depression in adolescents and young adults is a growing public
health concern worldwide. The prevalence of depression among
adolescents and young adults has been rising over the past few
decades."* However, high-quality evidence tracking and comparing
the burden of adolescent depression longitudinally across multiple
global regions is lacking. The Global Burden of Diseases, Injuries,
and Risk Factors Study (GBD) offers a unique opportunity to char-
acterise the epidemiology of health loss globally across age groups,
in a standardised approach, over time.’ Building on the annual
GBD study, this research provides an up-to-date and expanded ana-
lysis of the burden (prevalence, incidence and disability-adjusted
life-years (DALYs)) and trends of depressive disorders specifically
among young people aged 10-24 years, from 1990 to 2019.* The
age period of 10-24 years is a high-risk window for the emergence
of mood disorders like depression. This period also represents a sen-
sitive developmental phase that shapes long-term mental health
trajectories.5

Tracking burden patterns throughout these formative years is
crucial for informing tailored early interventions to effectively
support at-risk youth before chronic disorders persist into adult-
hood. By offering insight into the trajectory of disease burden
across different world regions, findings from this study will enable
an improved understanding of the evolving landscape of adolescent
and early adult depression globally and in specific geographical
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locations. Such information can help inform policy decisions and
resource prioritisation regarding this significant, yet under-
addressed mental health condition.

Method

Data source and definitions

In our research, we utilised the extensive data-set from the GBD
study, which is publicly accessible at http://ghdx.healthdata.org/
gbd-results-tool.® The scope of this data is elaborated in the pub-
lished material associated with the study.” In our study, we accessed
and analysed repeated cross-sectional data spanning three decades,
encompassing the incidence, prevalence and DALYs of depression.
This data was differentiated by gender, age, region and country, and
included numbers and age-standardised rates, each accompanied by
a 95% uncertainty interval.

The age-standardised rate was computed per 100 000 indivi-
duals, using the subsequent formula:

A
2 B 60000,
i=1 Wi

ASR =

- with ASR being the age-standardised rate, g; being the age-specific
rate in the ith age group, w being the number of people in the cor-
responding ith age group among the standard population and A
being the number of age groups.
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To clarify, the age-standardised incidence rate (ASIR) repre-
sents the number of new cases per 100 000 individuals. Similarly,
the age-standardised prevalence rate (ASPR) indicates the number
of existing cases per 100000 individuals, adjusted for age. The
age-standardised DALY rate (ASDR) reflects the impact of living
with disability, expressed as the number of years lived with disability
per 100 000 individuals, after age adjustment. The 95% uncertainty
interval is a range of values that reflect the certainty of an estimate
based on the 25th and 75th ordered values of 1000 draws of the pos-
terior distribution.

To analyse the changes over time in incidence, prevalence and
DALYs, we computed the estimated annual percentage change
(EAPC) rates. The EAPC is widely used in epidemiological research
to track changes in age-standardised rates of diseases. This coeffi-
cient, symbolised as f3, is calculated from the natural logarithm of
the age-standardised rates. In this context, ‘)’ refers to In(ASR),
and ‘%’ represents the calendar years. We determined the EAPC,
along with its 95% confidence interval, by employing the following
linear regression model:

y=a+px+e
EAPC = 100 x (exp(f)-1).

The direction of the age-standardised rate trend is determined by
examining the EAPC and its 95% confidence interval. An upward
trend in the age-standardised rate is indicated when both the EAPC
value and the lower limit of its 95% confidence interval are positive.
On the other hand, a downward trend in the age-standardised
rate is suggested if the EAPC value and the upper limit of the
95% confidence interval are both negative.

Central to our analysis was the categorisation of depression, as
defined in the ICD-10. Here, depression is bifurcated into two main
types: major depressive disorder (MDD) and dysthymia. The GBD
study comprehensively includes both MDD, an episodic mood dis-
order characterised by one or more major depressive episodes, and
dysthymia, a chronic form of depression with symptoms that are
less severe, but more enduring than MDD.®

Sociodemographic Index

We also gathered information regarding the Sociodemographic
Index (SDI) for each country or territory. The SDI is a composite
metric derived from a combination of three key factors: per capita
income, average education level among individuals aged >15
years and the total fertility rate among females aged <25 years.® In
the 2019 GBD study, countries and territories were stratified into
five SDI categories: low (<0.46), low-middle (0.46-0.60), middle
(0.61-0.69), high-middle (0.70-0.81) and high (>0.81).

Decomposition analysis

Our study conducted decomposition analyses to understand the
factors affecting the depression burden from 1990 to 2019. This
involved examining changes in population size, age distribution
and epidemiological trends.” The methodologies for these analyses
are detailed in a previously published article, which provides an
in-depth reference for the techniques used.’

Age-period-cohort analysis

The age-period-cohort (APC) model enabled us to analyse disease
burden across different time periods, focusing specifically on the
effects of age, time periods and birth cohorts. The age effect repre-
sents the social and biological processes of ageing.'® The period
effect reflects events and alterations across time that affect the
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incidence, prevalence and DALY rates of depression in all age
groups.'’ The cohort effects refer to changes in disease burden
that are attributable to varying degrees of risk factor exposure
among different generations of the population.'’ To ensure preci-
sion, we organised the data into 5-year age intervals that corre-
sponded with 5-year periods, spanning from 1990 to 2019. This
time frame was divided into six distinct segments: 1990-1994,
1995-1999, 2000-2004, 2005-2009, 2010-2014 and 2015-2019.
Additionally, we constructed eight partially overlapping 10-year
birth cohorts, ranging from those born in 1965 to those born in
2009. This structure allowed for a thorough examination of the
impact of age, period and birth cohort factors on depression
trends. We used the Wald y’-test to assess the statistical significance
of these trends. In the APC model, age effects are observed through
age-specific rates across different birth cohorts, adjusted for period
influences, whereas period and cohort effects are demonstrated as
relative risks of disease burden, comparing age-specific rates
across different periods or cohorts to a selected reference point.
This reference is arbitrarily chosen and does not alter the interpret-
ability of the findings.

Ethical approval

Ethical approval and consent to participate was not necessary for
this study. All participants in this study consented to publication.

Results

Global trends

Overall, there were 37 806 849 estimated prevalent cases of depres-
sion in adolescents (95% uncertainty interval 30467 107-47 172
034.4) in 1990 and 46 000 700 prevalent cases (95% uncertainty
interval 36 577 549.4-57 783 698.7) in 2019, with an increase of
21.67% from 1990 to 2019 (Table 1, Fig. 1). No remarkable
change was observed in the ASPR between 1990 and 2019 (EAPC
=—0.01, 95% CI —0.06 to 0.04). Although the ASPR of depression
in females remained higher than that in males, the trend of the
EAPC was decreasing for females (EAPC = —0.05, 95% CI —0.1 to
—0.01), but increasing for males (EAPC =0.07, 95% CI 0.02-0.12).

Additionally, depression accounted for 47466 225 estimated
incident cases (95% uncertainty interval 36 724 096-61 398 878)
in 1990 and 56512 649 cases (95% uncertainty interval 43 691
014-73 723 822) in 2019 (Table 1, Fig. 1). The ASIR decreased
between 1990 and 2019, with an EAPC of —0.15 (95% CI —0.23
to —0.08). The ASIR showed an decreasing trend in females
(EAPC=-0.22, 95% CI —0.29 to —0.14) and males (EAPC=
0.149, 95% CI 0.133-0.165). No remarkable change was observed
in the male ASIR between 1990 and 2019 (EAPC = —0.03, 95% CI
—0.11 to 0.05).

The number of DALYs increased from 6 980 046 (95% uncer-
tainty interval 4494 581-10326307) in 1990 to 8426534 (95%
uncertainty interval 5457 664-12502675) in 2019 (Table 1,
Fig. 1). Notably, in 1990 and 2019, the ASDR for females (1990:
574.86 per 100 000; 2019: 566.35 per 100 000) was consistently
higher than that for males (1990: 330.39 per 100 000; 2019: 344.2
per 100 000). It is worth noting that females showed a decline in
ASDR, whereas males showed an upward trend.

SDI region level

Compared with 1990, in 2019, the prevalence, incidence and DALY's
of high SDI had increased significantly in 2019 (Fig. 1). Among the
five regions, only the prevalence, incidence and DALY of high SDI
were positive, whereas the EAPC of the other four regions were
negative. In 2019, middle SDI had the lowest ASPR (2120.45 per
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Table 1 Prevalence, incidence and disability-adjusted life years of depression in adolescents aged 10-24 years, from 1990 to 2019

Type
Prevalence
Overall
Female
Male
High SDI
High-middle SDI
Middle SDI
Low-middle SDI
Low SDI
Andean Latin America
Australasia
The Caribbean
Central Asia
Central Europe
Central Latin America
Central Sub-Saharan Africa
East Asia
Eastern Europe
Eastern Sub-Saharan Africa
High-Income Asia Pacific
High-Income North America
North Africa and Middle East
Oceania
South Asia
South-East Asia
Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe
Western Sub-Saharan Africa
Incidence
Overall
Female
Male
High SDI
High-middle SDI
Middle SDI
Low-middle SDI
Low SDI
Andean Latin America
Australasia
The Caribbean
Central Asia
Central Europe
Central Latin America

1990

2019

Number x10?
(95% uncertainty interval)

378068.49 [304 671.07-471720.34]
235537.58 [188 810.67-293 521.62]
142 530.9 [115031.72-177 523.04]
58495.19 [47 922.75-71416.89]
71 428.34 [58 083.26-87 984.42]
118 335.92 [94 692.64-147 902.12]
85677.64 (68 487.7-107 576.68]
43 889.81 [34 262.96-55 658.95]
2561.72 [1993.07-3313.48]
2237.76 [1795.73-2824.06)
3463.15 [2672.77-4482.93]
4340.96 [3371.27-5592.97]

5243.7 [4128.24-6651]

10830.73 [8626.87-13 688.64]
6869.54 [5242.86-9021.56)
73695.74 [58 927.71-91 303.26]
10 135.04 [7936.36-12 681.68]

18 553.91 [14 453.07-23 353.48]
8253.33 [6702.6-10 163.43]
24118.63 [19 849.52-29 327.09]
38597.49 [29 981.05-49 828.98]
472.91 [359.12-614.83]

75077.65 [60 456.55-93 934.7]

26 047.17 [20 527.11-32 933.69]
3559.12 [2843.73-4467 .83]
4459.75 [3590.17-5534.12]
14.839.16 [11 802.85-18 809.02]
29 691.14 [24 519.34-36 088.67]
15019.88 [11758.87-19 004.15]

474 662.25 [367 240.96-613 988.78]
300 654.63 [231984.95-388 748.7]
174.007.62 [134 512.9-224 580.24]
72 665.08 [57 633.06-92 361.31]
89831.2 [70214.62-114 896.88]
148 835.64 [114 295.67-193 081.11]
108 548.11 [83 075.58-142 833.19]
54 465.64 [40 859.67-72 384.88]
3201.51 [2398.72-4307.25]

3017.48 [2338.13-3909.57]
4706.25 [3516.61-6331.67]

5209.9 [3948.83-6911.99]

5922.21 [4541.47-7740.33]
13681.64 [10453.22-17 984]

ASPR per 100 000
(95% uncertainty interval)

2440.78 [1966.93-3045.38]
3091.8 [2478.43-3852.93]
1810.71 [1461.36-2255.25]
3190.19 [2613.6-3894.91]
2360.46 [1919.45-2907.58]
2173.64 [1739.35-2716.73]
2421.06 [1935.31-3039.87]
2678.66 [2091.12-3396.95]
2082.61 [1620.31-2693.77]
4650.44 [3731.84-5868.87]
3251.99 [2509.8-4209.6]
2188.27 [1699.45-2819.41]
1826.57 [1438.01-2316.78]
2001.6 [1594.31-2529.77]
3967.62 [3028.11-5210.56]
1974.16 [1578.56-2445.83]
2144.06 [1678.93-2682.79)
3001.46 [2338.07-3777.89]
1957.59 [1589.78-2410.65]
3956.88 [3256.49-4811.37]
3494.95 [2714.75-4511.95]
2281.96 [1732.9-2966.78]
2241.51 [1804.99-2804.51]
1758.04 [1385.47-2222.85]
2688.17 [2147.85-3374.52]
2575.92 [2073.66-3196.47]
3103.71 [2468.65-3934.03]
3613.11 [2983.76-4391.63]
2520.83 [1973.53-3189.52]

3064.38 [2370.87-3963.86]
3946.56 [3045.16-5102.93]
2210.59 [1708.85-2853.06]
3962.99 [3143.17-5037.17]
2968.61 [2320.35-3796.95]
2733.88 [2099.43-3546.6]
3067.32 [2347.53-4036.14]
3324.12 [2493.73-4417.76]
2602.74 [1950.1-3501.68]
6270.85 [4859.03-8124.76]
4419.3 [3302.19-5945.62]
2626.3 [1990.6-3484.33]
2062.92 [1581.96-2696.23]
2528.47 [1931.84-3323.58]

Number x102
(95% uncertainty interval)

460007 [365 775.49-577 836.99]
279 844.1 [222 838.57-351 366.11]
180162.9 [143 314.32-226 143.48]
66 516.98 [54 055.13-81 766.39]
58 370.95 [46 908.41-72792.65]
116 526.62 [93 115.5-145725.19]
120 411.97 [95 667.02-151 492.74]
97 876.91 [76 100.45-123 942.77]
3465.4 [2705.62-4448.85]

2609.54 [2024.85-3322.26]
3229.04 [2474.24-4202.05]
4988.47 [3897.96-6413.03]
3133.78 [2456.62-3976.92]
15198.58 [12 164.26-19 264.39]
16206.14 [12 341.75-21 497.58]
33671.63 [27 140.7-41 633.91]
6537.07 [5112.35-8188.89]
40830.3 [31 932.19-51 560.17]
5789.2 [4687.36-7140.19]

36 059.87 [29 623.12-43743.62]
57 862.78 [44 540.26-75 480.9¢]
871.17 [660.28-1133.28]
111515.42 [89 887.71-138 896.73]
29 905.38 [23 639.17-37 453.06]
4334.94 [3491.67-5430.1]

5620.29 [4505.26-6993.33]

17 995.87 [14 512.16-22 117.56)
24.251.45 [19 166.09-30701.7]
35930.67 [28 152.88-45 423.33]

565 126.49 [436 910.14-737 238.22]
347 420.55 [266 041.61-453 538.23]
217 705.94 [167 805.27-284 629.18]
87 601.94 [69 130.19-111 230.61]
71727.69 [55273.66-93316.53]
141033.69 [108 463.09-184 218.35]
145152.37 [110710.14-190 930.5]
119 222.53 [88 826.44-159 501.54]
4214.19 [3147.59-5582.3]

3555.79 [2686.18-4702.01]
4245.14 [3101.02-5735.58]

5914.62 [4461.11-7967.42]

3373.61 [2532.9-4445.61]
19585.14 [14 932.25-25 600.29]

ASPR per 100 000
(95% uncertainty interval)

2470.67 [1964.56-3103.53]
3080.67 [2453.12-3868.02]
1889.52 [1503.06-2371.76]
3789.32 [3079.4-4658.04]
2300.33 [1848.6-2868.67]
2120.45 [1694.44-2651.79]
2359.05 [1874.26-2967.97]
2634.75 [2048.55-3336.41]
2058.78 [1607.4-2643.04]
4809.45 [3731.85-6123]
2818.83 [2159.92-3668.23]
2205.98 [1723.74-2835.94]
1743.12 [1366.46-2212.1]
2309.9 [1848.74-2927.83]
3770.71 [2871.57-5001.87]
1421.17 [1145.52-1757.23]
2022.15 [1581.43-2533.11]
2923.03 [2286.02-3691.18]
2149.3 [1740.24-2650.87]
5080.96 [4174-6163.62]
3587.7 [2761.65-4680.09]
2235.03 [1693.97-2907.48]
2120.86 [1709.53-2641.61]
1760.72 [1391.79-2205.11]
2850.2 [2295.76-3570.26]
2635.86 [2112.92-3279.8]
34438.52 [2780.94-4238.36]
3387.95 [2677.52-4289.06]
2382.41 [1866.7-3011.83]

3035.26 [2346.62-3959.66]
3824.58 [2928.72-4992.78]
2283.27 [1759.92-2985.15]
4990.48 [3938.19-6336.55]
2826.7 [2178.27-3677.49]

2566.41 [1973.72-3352.25]
284375 [2168.98-3740.61]
3209.35 [2391.12-4293.62]
2503.63 [1869.97-3316.42]
6553.41 [4950.7-8665.92]

3705.85 [2707.08-5006.95]
2615.54 [1972.78-3523.32]
1876.52 [1408.88-2472.8]

2976.58 [2269.43-3890.77]

EAPC (95% CI)

—0.01 [-0.06 t0 0.04]
—0.05 [-0.1 to —=0.01]

0.07 [0.02-0.12]

0.67 [0.58-0.77]
—0.08 [-0.13 to —0.03]
—0.07 [-0.14 to O]
—0.29 [-0.39 to —0.19]
—0.22 [-0.32 t0 -0.13]
-0.11[-0.16 to —0.05]

0.25 [0.14-0.36]
—0.52 [-0.64 to —0.39]

0.27 [0.18-0.36]
-0.2[-0.26 to —-0.14]

0.49 [0.44-0.54]
—0.17 [-0.18 to —0.1¢]
—1.15[-1.34 to —0.9¢]

0.05 [-0.14 t0 0.25]
—0.32 [-0.42 to —0.22]

0.37 [0.28-0.45]

0.87 [0.66-1.09]

0.2 [0.15-0.24]

—0.09 [-0.12 to —0.0¢]
—0.45 [-0.59 to —=0.31]
0.02 [-0.06 t0 0.11]

0.26 [0.23-0.28]

0.32 [0.23-0.41]

0.4 [0.09-0.71]

—-0.2 [-0.21 to -0.18]
—0.24 [-0.51 t0 0.04]

-0.15[-0.23 to —0.08]
—-0.22 [-0.29 to —0.14]
—0.03 [-0.11 to 0.05]
0.87 [0.71-1.03]
—-0.24 [-0.29 to -0.18]
-0.27 [-0.35t0 -0.2]
—-0.57 [-0.72 to —0.42]
—-0.35[-0.48 to —0.22]
—-0.22 [-0.29 to —0.16]
0.29 [0.18-0.39]
-0.64 [-0.77 to —0.52]
0.18 [0.11-0.25]
-0.45[-0.5t0 -0.4]
0.57 [0.52-0.63]
(Continued)
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Table 1 (Continued)

Type
Central Sub-Saharan Africa
East Asia
Eastern Europe
Eastern Sub-Saharan Africa
High-Income Asia Pacific
High-Income North America
North Africa and Middle East
Oceania
South Asia
South-East Asia
Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe
Western Sub-Saharan Africa

Disability-adjusted life-years
Overall
Female
Male
High SDI
High-middle SDI
Middle SDI
Low-middle SDI
Low SDI
Andean Latin America
Australasia
The Caribbean
Central Asia
Central Europe
Central Latin America
Central Sub-Saharan Africa
East Asia
Eastern Europe
Eastern Sub-Saharan Africa
High-Income Asia Pacific
High-Income North America
North Africa and Middle East
Oceania
South Asia
South-East Asia
Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe
Western Sub-Saharan Africa

1990

2019

Number x10?
(95% uncertainty interval)

9373.91 [6877.3-12781.9]

92 571.52 [70301.81-119 605.74]

12306.23 [9132.56-16 158.96]
22659 [16 962.02-29 898.98]
10135.61 [7986.32-12 976.9]

29 860.63 [23 808.13-38 153.66]
51701.65 [38 332.89-69 533.89]
620.29 [451.51-834.49]

92 594.53 [70799.01-121799.52]

31501.47 [23 680.8-41 487.05]
4734.37 [3705.02-6143.43]
5378.01 [4124.83-6897.2]
20419.05 [15717.08-26 688.06]
36 997.13 [29 470.87-46 546.25]
18069.85 [13419.94-23 943.8]

69 800.46 [44 945.81-103 263.07]

43794 (28 256.23-64 984.72]

26 006.47 [16 810.35-38 489.48]
10855.96 [7164.21-15779.27]
13308.26 [8700.37-19 455.89]
21937.21 [14125.34-32 470.22]
15729.78 [10 036.66-23 648.26)
7923.31 [5016.08-11 839.69]
472.59 [294.18-717.97]

433.74 [274.81-644.2]

674.5 [420.59-1024.89]

784.23 [488.89-1184.63]

913.53 [589.54-1352.53]
2009.62 [1278.77-3003.43]
1305.41 [791.37-2005.17]
13734.93 [8923.93-20614.7]
1833.69 [1168.76-2745.62]
3331.23 [2119.96-4967.95]
1519.84 [982.28-2262.83]
4461.33 [2921.76-6508.12]
7435.9 [4645.97-11261.9]
89.12 [54.85-134.88]

13473.87 [8672.32-20 031.63]
4729.78 [3020.83-7072.5]
685.89 [437.48-1019.37]

798.8 [516.63-1180.45]

2887.25 [1827.29-4306.55]
5548.26 [3646.23-8025.21]
2676.95 [1696.12-4003.61]

ASPR per 100 000
(95% uncertainty interval)

5414.06 [3972.1-7382.41]
2479.81 [1883.25-3204]
2603.37 [1931.98-3418.41]
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Fig. 1 Burden of depression trends in global and five SDI regions for adolescents aged 10-24 years, from 1990 to 2019. SDI, Sociodemographic

Index; ASIR, age-standardised incidence rate; ASPR, age-standardised prevalence rate; DALYS, disability-adjusted life-years.

100 000, 95% uncertainty interval 1694.44-2651.79), ASIR (2566.41
per 100 000, 95% uncertainty interval 1973.72-3352.25) and ASDR
(386.79 per 100000, 95% uncertainty interval 248.41-574.97). In
addition, we found that the ASPR (Supplementary Fig. 1 available
at  https:/doi.org/10.1192/bjp.2024.69), ASIR (Supplementary
Fig. 2) and ASDR (Supplementary Fig. 3) of male/female ratio in
all age groups in the five regions showed a gradual increase with
age, and the ratio of male and female was always <1. Similarly, we
found that in the five SDI regions, the 20-24 year age group
accounted for the largest proportion in ASPR (Supplementary
Fig. 4), ASIR (Supplementary Fig. 5) and ASDR (Supplementary
Fig. 6), whereas the 10-14 year age group accounted for the smallest
proportion.

Regional trends

The GBD regional classification system, which encompasses 204
countries and territories segmented into 21 regions, revealed a sig-
nificant disparity in adolescent depression prevalence and incidence
across these regions in 2019. Notably, South Asia reported remark-
ably high numbers, with 11 151 542 prevalence cases (95% uncer-
tainty interval 8988771-13889673) and 12882631 incidence
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cases (95% uncertainty interval 9 866 109-16 821 019). From 1990
to 2019, both the ASPR and ASIR showed a declining trend, evi-
denced by EAPC of —0.45 (95% CI —0.59 to —0.31) and —0.86
(95% CI —1.08 to —0.64), respectively.

In contrast, regions such as High-Income North America and
Australasia exhibited significantly higher ASPR, ASIR and ASDR
compared with other areas. Specifically, High-Income North
America saw the most rapid increase in ASPR (EAPC =0.87, 95%
CI 0.66-1.08; Supplementary Fig. 7) and ASIR (EAPC =1.19, 95%
CI 0.87-1.52; Supplementary Fig. 8). Conversely, slight decreases
in these rates were observed in several regions, including Andean
Latin America, Central and Eastern Sub-Saharan Africa, Western
Europe, Central Europe, the Caribbean and South Asia for ASPR
(Supplementary Fig. 7); and Oceania, Western Europe, Central
and Eastern Sub-Saharan Africa, Andean Latin America, Central
Europe, the Caribbean and South Asia for ASIR (Supplementary
Fig. 8).

National trends

In 2019, India, the USA and China recorded the highest prevalence
of adolescent depression cases among all countries, with India
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Fig.2 Maps showing (a) age-standardised prevalence rate, (b) age-standardised incidence rate and (c) age-standardised disability-adjusted life-
years rate of depression among adolescents aged 10-24 years, in 204 countries and territories, between 1990 and 2019.

leading at 8 184 198.5 cases (95% uncertainty interval 6 628 594.2—
10137 073.6), followed by the USA with 3373 994.3 cases (95%
uncertainty interval 2770722.1-4088 034.2) and China with
3230286.8 cases (95% uncertainty interval 2600 840.4-3 978
929.2), as shown in Supplementary Table 1. In terms of ASPR,
Greenland reported the highest rate with 7435 cases per 100 000
individuals (95% uncertainty interval 5773-9620.3), closely
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followed by the USA (5220.1 per 100 000, 95% uncertainty interval
4286.7-6324.8) and Palestine (5,109.7 per 100 000, 95% uncertainty
interval 3839.9-6943) (Supplementary Table 1, Fig. 2(a)). Qatar
experienced the most significant increase in prevalence cases,
surging by 438.5% from 3477.3 cases in 1990 to 18 725.9 in 2019
(Fig. 3(a)). Similarly, in 2019, India, the USA and China also had
the highest incidence of adolescent depression cases. India reported
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Fig. 3 Change in cases of depression among adolescents aged 10-24 years for both genders, in 204 countries and territories. (a) Change in

prevalence cases. (b) Change in incidence cases. (c) Change in disability-adjusted life-years cases.
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9293169.5 cases (95% uncertainty interval 7176 098.1-12 073
202.7), the USA had 4662 775.5 cases (95% uncertainty interval
3729 349.5-5 835 022.3) and China recorded 3 632 341 cases (95%
uncertainty interval 2800 958.7-4670280.6), as indicated in
Supplementary Table 1. For the ASIR, Greenland had the highest
rate with 10 746.3 per 100 000 individuals (95% uncertainty interval
8148-14 324.2), followed by the USA (7214 per 100 000, 95% uncer-
tainty interval 5769.9-9027.6) and Palestine (7182.8 per 100 000,
95% uncertainty interval 5195.9-10036.5) (Supplementary
Table 1, Fig. 2(b)). Qatar witnessed the most significant increase
in incident cases, a 417.9% rise from 4582.2 in 1990 to 23 733.5 in
2019 (Fig. 3(b)). In contrast, Bosnia and Herzegovina, Cuba and
Latvia saw a notable reduction in incidence cases of more than
60% over the 30-year period (Supplementary Table 2, Fig. 3(b)).
The DALYs of adolescents with depression in China dropped
from 1343240.9 in 1990 to 571316.7 in 2019 (EAPC= —1.42
95% CI-1.61 to —1.24), and India had the largest DALYs at
14224045 in 2019 (Supplementary Table 1, Fig. 2(c)). Over a
30-year period, Qatar and Equatorial Guinea both experienced
DALY growth rates of more than 300% (Supplementary Table 2,
Fig. 3(c)).

Age, period and cohort effects on the global trend

Between 1990 and 2019, there was a decreasing incidence risk with
age in females (net drift —0.13, 95% CI —-0.24 to —0.01;
Supplementary Table 3), but not in males (net drift 0.007, 95% CI
—0.07 to 0.08; Supplementary Table 3). Regardless of gender, the
annual change increased in those aged 10-14 years, but decreased in
those aged 15-24 years (Supplementary Fig. 9(a), Supplementary
Table 4). The risk of depression incidence was highest in those
aged 20-24 years for both females and males (Supplementary
Fig. 9, Supplementary Table 5). The risk of prevalence and
DALYs also increased with age overall in both genders
(Supplementary Figs 10 and 11, Supplementary Tables 6 and 7).

Period effects generally shows a trend of first rising and then
falling risk of depression incidence, prevalence and DALYs over
the period and in both genders (Supplementary Figs 9-11).
Compared with the reference period of 2000-2004, the period
1990-1994 had the lowest period risk for incidence, prevalence
and DALY rates regardless of gender (Supplementary Table 8).

In the eight consecutive 10-year birth cohorts from 1965 to
2009, the cohort risk for the depression incidence, prevalence
and DALY rates showed a decline followed by an increase, and
increased in the successive cohorts since 1980-1989
(Supplementary Figs 9-11).

Compared with the 1980-1994 birth cohort, the late cohorts
(after 1994) showed a higher risk for incidence, prevalence and
DALY rates (Supplementary Table 9).

Decomposition analysis and projection from 2020 to
2040

Six regions with declining demographically adjusted epidemio-
logical change - East Asia, Western Europe, Eastern Europe,
High-Income Asia Pacific, Central Europe and the Caribbean —
had a decrease in total depression prevalence between 1990 and
2019, regardless of gender (Supplementary Fig. 12). Conversely,
global had an increase in depression prevalence, primarily driven
by population (Supplementary Fig. 12). Similar trends were
shown across 21 GBD regions in terms of incidence and DALYs
(Supplementary Figs 13 and 14). Between 1990 and 2019, high
SDI areas experienced an increase in total depression incidence,
prevalence and DALYs primarily due to epidemiological
changes (Supplementary Figs 12-14). In middle SDI, notable dis-
parities emerge between genders: from 1990 to 2019, males
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experienced an increase in overall depression incidence, prevalence
and DALYs, primarily attributed to population factors; conversely,
females saw a decrease in total depression incidence, prevalence and
DALYs during the same period, mainly because of changes in epi-
demiology (Supplementary Figs 12-14). Depression prevalence
cases were projected to continue increasing among both females
and males globally and in all SDI regions. However, we also note
that ASPR globally and in the five SDI regions will remain relatively
stable (Supplementary Fig. 15).

Discussion

Globally, depression in adolescents and young adults receives a sig-
nificant amount of attention in the field of psychiatry, but it is not
adequately addressed in public health and epidemiological research.
Our findings underscore a steady global rise in the burden of depres-
sion among adolescents and young adults over the past three
decades, as evidenced by increases in prevalence cases, incidence
cases and DALYs. The number of adolescents worldwide affected
by depression surged from 37 806 849 cases in 1990 to 46 000 700
in 2019, revealing geographical imbalances, sociodemographic dis-
parities and age structure heterogeneity. In comparison with 1990,
the number of adolescent depression cases in 2019 surged by
21.67%, incidence cases increased by 19.05% and DALY increased
by 20.67%. The age group of 20-24 years accounted for the largest
proportion of prevalence cases. Although ASIR for depression has
remained largely consistent globally for 30 years, there is an
upward trend for ASPR and ASDR, indicating a continued
growth in the disease burden.

Regionally, most lower-income regions showed declining preva-
lence and incidence rates, whereas trends were mixed among high-
income regions: North America and Australasia exhibited rising
rates over 30 years, whereas Western Europe displayed declining
rates. This pattern aligns with previous evidence that depression
prevalence differs substantially between geographic regions.'' The
declines in lower-income regions may additionally stem from
lower detection rates and barriers accessing mental health services
in these settings. Disparities likely also reflect differences across
areas regarding resources, socioeconomic conditions, awareness
and stigma related to mental illness.'> Nationally, countries
like Greenland, the USA and Palestine had the highest rates in
2019. Qatar saw the greatest increase over time. These cross-
national differences may stem from factors like population
growth, ageing, economic variables, healthcare policies and
access.">'* Among SDI index regions, higher-income areas saw
climbing rates but lower-income regions saw declining rates, high-
lighting the probable role of financial means in shaping population
mental health.

Our analysis revealed two major findings regarding gender dif-
ferences in adolescent depression burden. First, across all regions
and age groups, the burden disproportionately affected among
females. Second, the gap between males and females slowly nar-
rowed from 1990 to 2019. The heavier burden seen in young
women aligns with ample evidence that females have a higher life-
time risk of depression.'> Both biological and social factors are
believed to contribute to this difference emerging after puberty.'®
Potential biological factors include hormonal changes related to
puberty, menstruation and childbirth. Sociocultural variables like
gender-based violence, discrimination, role conflicts and economic
disparities may also confer risk.'”

The declining male-female disparity could reflect improving
social gender equality in some nations. However, it may also
involve influences like males’ greater reluctance to disclose mental
health struggles because of stigma, leading to underdiagnosis.'®
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The narrowing gap may additionally stem from increased detection
of psychiatric disorders among male youth in recent decades, result-
ing from growing mental health literacy and awareness campaigns
targeting boys and men. Achieving more balanced mental health
outcomes across genders will require comprehensive strategies
unpacking complex social dynamics and dismantling systemic bar-
riers underlying current disparities.

Our APC analysis revealed two major findings. First, we found
that ASIR increased in early adolescence, peaking at 20-24
years of age, but incidence annual change declined in later
adolescence into young adulthood. This pattern emerged consist-
ently regardless of gender. Second, more unfavourable cohort
effects emerged in younger generations after 1980, indicating
rising depression prevalence in youth. The heightened incidence
in older adolescents likely stems from accumulating biological,
psychological and social stressors over time that confer vulner-
ability. Puberty brings hormonal fluctuations, body image issues
and self-concept changes that can challenge mental health."”
Academically, upper secondary school and university prompt
achievement pressures, information overload and comparison
with peers, which can elevate distress. Transitioning toward
independent living also strains resources and confers added
responsibilities.”* Consequently, depression manifests more by a
person’s early 20 s, compared with younger teens who are still
largely sheltered within family units.

The projected continued increase in future cases of adolescent
depression globally may potentially reflect the enduring mental
health consequences of the COVID-19 pandemic. A growing
body of evidence has demonstrated that the COVID-19 pandemic
has substantially affected mental health, especially among young
people.?’ Studies indicate that adolescents and youth have faced
heightened vulnerabilities to the psychosocial disruptions of the
pandemic, including challenges like social isolation, bereavement,
economic effects and uncertainty about the future.”> These pan-
demic-related stressors are thought to have contributed to observed
rises in depressive disorders among youth over the past three years.
Therefore, the forecasted growth in adolescent depression burden
could stem, at least partially, from the psychological distress
burdens imposed on young populations by the traumatic COVID-
19 crisis across regions.

Although ASIR for depression has remained largely consistent
globally for 30 years, there is an upward trend for ASPR and
ASDR, indicating a continued growth in the disease burden. The
slight rise in global age-standardised prevalence and DALY rates
aligns with some recent evidence of gradual increases in adolescent
depression over the past decade, especially in high-income settings.
Data from the USA documented a 37% climb in adolescent major
depressive episodes between 2005 and 2014." Studies from the UK
and Netherlands have similarly found slowly escalating lifetime
rates of depressive disorder diagnoses and symptoms among
youth cohorts in recent years.”” Multiple influences could be
driving these trends, including shifting youth exposures to
economic adversity, educational pressures, technology overuse,
nutrition shifts and built environments modulating risk in
evolutionarily unprecedented ways across generations.”* More
research is required validating and clarifying these trajectories
across cultural settings, but present indications of rising prevalence
and burden suggest preventative strategies and monitoring of youth
mental health require ongoing prioritisation to reverse adverse
patterns.

Decomposition analysis from 1990-2019 showed that changes
in population demographics, rather than epidemiological trends,
primarily drove growth in total adolescent depression prevalence
over time. This was true globally and in most regions. The predom-
inant role of population expansion and ageing suggests that absolute
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disease counts will likely escalate, exerting greater societal impacts.
But the unchanged age-standardised estimates imply that the
increase partly involves more individuals at risk rather than sub-
stantially worse outcomes among already vulnerable groups. Still,
the current high burden warrants expanded services to meet both
existing and future mental health needs.

The strength of this study is providing an up-to-date epidemio-
logical analysis of global trends in adolescent depression burden
based on GBD 2019 data. It not only includes three key measures
(incidence, prevalence, DALYs) and their changes across global,
regional and national levels from 1990-2019, but also utilises
APC modelling to estimate the independent effects of age, time
period and generational cohorts on disease burden. This enables a
clear, multidimensional picture of shifting patterns over the past
three decades.

Certain limitations inherent to GBD studies warrant consider-
ation when examining a specific condition like depression. For
instance, diagnostic criteria predominantly aligned with DSM-IV-
TR and ICD-10 classifications, but their consistency across cultural
contexts is unsure. The impact of emerging classifications on GBD
estimates also requires assessment. Potential data source biases and
variable instrumentation affecting case ascertainment also pose
challenges. Additionally, not providing subtype-specific burden
data limits tailored insights, as does lacking comorbidity informa-
tion with related illnesses like cardiovascular disease, which could
inform integrated care needs. Still, by compiling such an extensive
array of data sources, the GBD study makes great strides in quanti-
fying global disease burden.

In conclusion, this analysis of long-term data underscored shift-
ing global landscapes and inequities in adolescent depression
burden from 1990 to 2019. We found that the burden was concen-
trated among females and youth entering early adulthood, and
there were socio-geographic disparities in rates and trajectories.
Ongoing population changes appeared to drive growth in absolute
disease counts more than epidemiological decline. These insights
highlight the need for targeted monitoring and care innovations
focusing on high-risk demographic groups. Overall, sustained
commitments coordinating evidence-based and equity-oriented
policies are required to alleviate this expanding threat worldwide.
Comprehensive strategies promoting adolescent mental well-
being warrant ongoing prioritisation amid persistent indications
of need.
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