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Abstract

Introduction: We aimed to estimate the incidence of depression among
women of childbearing age between 1990 and 2019 in terms of age, sex,
country, and Socio-Demographic Index (SDI).

Material and methods: This study analyzed trends in age-standardized inci-
dence rates (ASIR) and disability-adjusted life years (DALYs) using data from
the Global Burden of Disease Study. We calculated the estimated annual per-
centage change (EAPC) and its corresponding 95% confidence interval (Cl).
Results: From 1990 to 2019, the ASIR (per 100,000) and age-standardized
DALY rate (per 100,000) of depression in women of childbearing age showed
a decreasing trend, with EAPC values of —0.53 and —0.44, respectively. Sin-
gapore’s ASIR and Cuba’s age-standardized DALY rate had the lowest EAPC
(=2.24 and -2.11). Among the 21 geographical regions, the ASIR and DALY in
Central Latin America had the highest EAPC (EAPC of 0.74 and 0.66, respec-
tively), while East Asia had the lowest EAPC (-1.79 and —1.45, respectively).
When looking at the changes in ASIR and age-standardized DALY rates from
a national perspective, Mexico, Spain, and Germany had the largest increas-
es in ASIR and age-standardized DALY rates. The EAPCs of depression ASIR in
women of childbearing age were 1.55, 1.46, and 1.17, respectively, and the
EAPCs of depression age-standardized DALY rates in women of childbearing
age were 1.40, 1.29, and 1.01, respectively.

Conclusions: From 1990 to 2019, there was a consistent downward trend in
the burden of depression in women of childbearing age globally. However,
certain countries and regions such as Central Latin America (including Mex-
ico) experienced an upward trend in ASIR and age-standardized DALY rates.

Key words: women of childbearing age, depressive disorders, global
disease burden, incidence rate, disability-adjusted life year.

Introduction

Depression is a prevalent mental illness that significantly impacts psy-
chological and social well-being, leading to a decrease in quality of life.
It is estimated that around 300 million individuals globally are affected
by depression. The Global Burden of Disease study (GBD) has garnered
global recognition since 2000, highlighting depression as a major burden
comparable to other well-known physical diseases [1].
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The burden of depressive disease is measured
using disability-adjusted life years (DALYs) in the
Global Burden of Disease Study. In 2019, depres-
sion accounted for the largest proportion of DALYs
caused by mental disorders at 37.3%, followed by
anxiety disorder at 22.9% [2]. Depression contrib-
utes to 1.85% of all DALYs globally, with major de-
pressive disorder (MDD) accounting for 1.47%. Ap-
proximately 185 million people worldwide suffer
from severe depression, impacting various aspects
of their lives. Depression is associated with clinical
conditions [3], such as abnormalities in the hypo-
thalamic-pituitary-adrenal (HPA) axis [4], estrogen
[5], and more. Epidemiological studies reveal a sig-
nificant gender difference in depression incidence
[2], with women having a much higher rate at
170.4 per million people compared to men. Various
factors, including biology, emotions, cognition, and
socio-cultural aspects, contribute to women being
more susceptible to severe depression [6, 7]. At the
individual level, socioeconomic status (SES) factors
such as educational attainment, income, and oc-
cupational status are also significantly associated
with depression risk [8, 9]. These micro-level fac-
tors, often obscured in macro-level analyses, may
mediate the impact of broader socio-economic
conditions on mental health outcomes.

Depression, despite being treatable with psy-
chotherapy and antidepressant medication [10],
continues to be a significant public health concern
for women of childbearing age worldwide. With
the current global focus on mental health issues,
it is crucial to stay informed about the trends in
depression incidence rates to inform public health
policies and medical services effectively [11]. This
study utilized the 2019 Global Burden of Disease
data to analyze variations in global depression in-
cidence and DALY rates among women of child-
bearing age based on year, age group, and so-
cio-economic status [12].

Material and methods
Data sources

The Global Burden of Disease Study 2019
conducted an estimation of the incidence rate
of depression among women of childbearing
age across 204 countries, 21 regions, and 20 age
groups starting from 1990. Using the Bayesian
meta-regression tool DisMod-MR 2.1, all relevant
information on depression was gathered, includ-
ing data from published literature, monitoring,
surveys, hospitals, clinics, and other sources [13].
The statistical codes for GBD estimation are pub-
licly available online. The incidence rate is stan-
dardized by age using the GBD reference popu-
lation [14]. This analysis provides details such as
the number of cases, age-standardized incidence

rate (ASIR), and DALYs. This study is based on
a publicly available database and does not require
ethical approval.

Social and Economic Development Index

The Socio-demographic Index (SDI) serves
as a comprehensive indicator of a country’s dis-
tribution of per capita income, average years of
education, and fertility rate among women un-
der 25 years old, offering a holistic assessment
of socio-economic development. The GBD study
applied the Human Development Index method
to calculate the composite SDI by taking the geo-
metric mean of these three covariates [15]. The
2019 national level SDI estimate was then used to
establish the threshold value for categorizing the
data into quintiles. SDI values range from 0 to 1,
with higher values indicating better socio-eco-
nomic development. Based on the SDI, the study
spatially segmented the research sample into Low
SDI, Low-Middle SDI, High-Middle SDI, and High
SDI categories based on the social development
status of 21 regions and 204 countries.

Statistical analysis

Age standardization based on the GBD refer-
ence population was used to account for changesin
population size and age structure. Point estimates
and 95% confidence intervals (Cl), representing
the 25th and 97.5th percentiles in the distribution,
were extracted to illustrate the uncertainty of the
estimates. A linear regression model and natural
logarithmic transformation were employed to as-
sess the trend of the age-standardized rate (ASR)
over a specific time interval. The goodness of fit
of the model was evaluated by checking for bias.
The model assumes a linear relationship between
the natural logarithm (Y) of ASIR and historical
years (X), with the random error (g). The equation
used for this relationship is Y = o + BX + ¢, where
B indicates the direction and magnitude of ASIR
trends. The annual percentage change (EAPC) is
calculated as EAPC = 100 x (exp(B) — 1). A positive
EAPC with a low confidence interval (Cl) suggests
an upward trend in ASR, while a negative EAPC
with a high Cl indicates a downward trend in ASR.
The linear model provides a 95% CI. All statistical
analyses were performed using R version 4.05 and
visualized using ggplot2.

Results

Trends in the burden of depression among
women of childbearing age from 1990 to
2019

The global incidence of depression in wom-
en of childbearing age rose from 77,558,029.60
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in 1990 to 106,384,438.29 in 2019, marking an
86% increase. The ASIR per 100,000 women was
5,875.89 in 1990 and 5,442.47 in 2019, with an
EAPC of -0.53. Furthermore, the number of DALY
cases of depression in women of childbearing age
globally increased from 12,376,479.11 in 1990 to
17,322,159.90 in 2019. The EAPC of the age-stan-
dardized DALY rate per 100,000 women decreased
from 941.77 in 1990 to 884.70 in 2019.

From 1990 to 2019, the ASIR of depression in
women of childbearing age exhibited notable fluc-
tuations across the three subgroups of SDI. The

>

High SDI region experienced the most significant
increase (EAPC = 0.46), whereas the largest de-
crease was observed in the Low-Middle SDI region
(EAPC = -1.10). With the exception of the High
SDI region (EAPC = 0.37), all SDI regions consis-
tently displayed declining trends in age-standard-
ized DALY rates. Across different countries and re-
gions, there was a gradual decrease in ASIR and
age-standardized DALY rates as SDI increased to
0.56, followed by an increase as SDI continued to
rise. Notably, based on SDI alone, Greenland exhib-
ited much higher ASIR and age-standardized DALY
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Figure 1. Association between age-standardized incidence and age-standardized DALY and SDI by region and
country in 2019. A — Association between age-standardized incidence and SDI by region and country in 2019.
B — Association between age-standardized DALY and SDI by region and country in 2019
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rates than anticipated, whereas Myanmar showed
considerably lower rates than expected (Figure 1).

Among the 21 geographical regions, Central
Latin America had the highest EAPC for ASIR and
DALY from 1990 to 2019, with EAPC values of
0.74 and 0.66, respectively. In contrast, the East
Asia region had the lowest EAPC, with values of
—-1.79 and -1.45 for ASIR and DALY, respectively
(Tables | and Il, Figure 2). When considering 204
countries, Mexico, Spain, and Germany exhibited
the highest increase in both ASIR and age-stan-
dardized DALY rate. Specifically, the EAPC for
depression ASIR among women of childbearing
age was 1.55, 1.46, and 1.17 for these countries,
respectively. Similarly, the EAPC for depression
age-standardized DALY rate among the same de-
mographic was 1.40, 1.29, and 1.01, respectively.
Conversely, Singapore, Cuba, and India displayed

the greatest decrease in ASIR and age-standard-
ized DALY rate among women of childbearing age,
with EAPC values of —2.24, —2.24, and -1.89 for
ASIR, and -2.11, -2.06, and —1.60 for age-stan-
dardized DALY rate (Table I, Supplementary Tables
Sl, SlI, Figure 2).

Distribution of depression burden among
women of childbearing age at the national
and regional levels in 2019

In 2019, the highest ASIR and age-standardized
DALY rate per 100,000 were observed in women
of childbearing age in the High SDI region, with
an ASIR of 7021.94 and an age-standardized DALY
rate of 1106.94. The Low SDI region followed
closely, with an ASIR of 6560.07 and an age-stan-
dardized DALY rate of 1050.54. Conversely, the
Middle SDI region exhibited the lowest burden

Table I. Global depression DALY and corresponding EAPC among women of childbearing age in 1990 and 2019

Variable 1990 2019 EAPC (1990-2019)
DALY number  Age-stan- DALY number  Age-stan- DALY Age-standardized
dardized dardized number DALY rate
DALY rate DALY rate (per 100,000)
(per 100,000) (per 100,000)
Global 12376479.11 941.77 17322159.90 884.70 0.97 -0.44
(8489836.85, (941.24, (11805894.32, (884.29, (0.82,1.11) (-0.53,-0.34)
17194300.94) 942.30) 23887407.29) 885.12)
Sociodemographic index
Low SDI 1254249.72 1122.84 2732474.22 1050.54 2.48 -0.46
(834193.25,  (1120.82,  (1825756.45,  (1049.27, (2.35,2.62)  (-0.59,-0.33)
1764963.12) 1124.86) 3810702.91) 1051.82)
Low-Middle SDI 2761616.88 1082.23 4332445.10 945.63 1.12 -0.92
(1866596.15,  (1080.93,  (2955988.68,  (944.74, (0.88,1.36)  (-1.13,-0.71)
3881692.60) 1083.53) 5980301.99) 946.52)
Middle SDI 3668337.99 851.33 4901089.17 772.12 0.92 -0.49
(2484361.22,  (850.44,  (3345247.42,  (771.44, (0.82,1.01)  (-0.58,-0.41)
5092603.03) 852.23) 6768610.09) 772.81)
High-Middle SDI 2614342.59 883.59 2851946.71 781.44 0.18 -0.60
(1794660.46, (882.52, (1958192.71, (780.51,  (0.03,0.33) (-0.67,-0.52)
3616628.76) 884.67) 3965841.83) 782.37)
High SDI 2070601.33 974.03 2493631.24 1106.94 0.58 0.37
(1418400.57, (972.69, (1713221.48, (1105.54, (0.41,0.75) (0.24, 0.50)
2811387.24) 975.36) 3444299.92) 1108.35)
Region
Andean Latin 71681.73 773.19 118768.79 716.30 1.66 -0.35
America (47062.86, (767.40, (78416.84, (712.23, (1.60, 1.72) (-0.40, -0.30)
103016.08) 779.02) 168464.91) 720.39)
Australasia 68426.74 1277.09 94838.47 1410.40 1.13 0.37
(46733.44, (1267.52, (63636.02, (1401.30, (0.95, 1.31) (0.18, 0.57)
93362.91) 1286.71) 135263.39) 1419.54)
Caribbean 115121.28 1248.14 124940.89 1031.77 0.18 -0.78
(76335.21, (1240.84, (82320.14, (1026.05, (0.14,0.22) (-0.87,-0.69)
160689.60) 1255.47) 178489.45) 1037.51)
Central Asia 124632.30 761.93 180417.11 735.99 1.41 -0.10
(82877.30, (757.55, (119832.52, (732.58, (1.33,1.49) (-0.14, -0.06)
175328.17) 766.32) 253215.64) 739.41)
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Table 1. Cont.
Variable 1990 2019 EAPC (1990-2019)
DALY number  Age-stan- DALY number  Age-stan- DALY Age-standardized
dardized dardized number DALY rate
DALY rate DALY rate (per 100,000)
(per 100,000) (per 100,000)
Central Europe 217697.37 713.99 168632.12 621.05 -1.19 -0.69
(147470.51, (710.98, (113144.99, (617.98, (-1.30, (-0.76,-0.61)
300891.06) 717.01) 235909.71) 624.13) -1.07)
Central Latin 320903.25 794.80 628442.72 929.49 2.45 0.66
America (214222.45, (791.98, (423397.48, (927.20,  (2.34,2.56) (0.60, 0.72)
450563.37) 797.64) 872918.13) 931.80)
Central Sub- 188236.99 1568.75 459215.30 1520.03 3.10 -0.15

Saharan Africa (122014.52, (1561.44, (297091.44, (1515.52, (3.08, 3.12) (-0.17,-0.13)
271815.78) 1576.09) 659865.39) 1524.55)

East Asia 2601114.44 795.27 2176649.16 560.34 -0.68 -1.45
(178334291,  (794.28, (149525421,  (559.56, (-0.75, (-1.61,-1.28)
3618419.66) 796.25) 3016310.76) 561.12) -0.61)

Eastern Europe 478768.61 850.45 421381.99 804.21 -0.73 -0.38
(325214.73, (848.02, (285057.51, (801.67, (-0.90, (-0.48, -0.28)
671827.79) 852.89) 592915.37) 806.75) -0.57)

Eastern Sub- 482777.06 1191.03 1068353.89 1104.72 2.59 -0.40

Saharan Africa (320580.55, (1187.53, (712033.71, (1102.56, (2.51, 2.67) (-0.46, -0.34)
675486.73) 1194.55) 1493735.38) 1106.89)

High-income 260053.77 568.17 234344.33 596.07 -0.21 0.32
Asia Pacific (178541.22, (565.98, (160296.06, (593.55, (-0.35, (0.21,0.42)
356380.73) 570.37) 322244.81) 598.59) -0.08)

High-income 847278.70 1143.71 1178868.60 1443.98 0.86 0.54

North America (583838.78,  (1141.25,  (810904.35,  (1441.35, (0.54, 1.17) (0.26, 0.82)
1153663.55)  1146.17)  1615297.73)  1446.61)

North Africaand  1009468.38 1309.26 2040268.15 1284.49 2.54 -0.02
middle East (672523.44,  (1306.63, (1342360.76, (1282.72, (2.45,2.63) (-0.06, 0.01)
1417688.48)  1311.89)  2887502.33)  1286.25)
Oceania 11093.75 730.13 23374.36 704.38 2.62 -0.15
(7256.91, (716.26, (15537.73, (695.32, (2.58,2.66)  (-0.16,-0.14)
15781.08) 744.23) 33350.96) 713.52)
South Asia 2620552.09 1073.83 4233083.83 902.48 1.04 -1.26

(1791558.70,  (1072.51,  (2886571.16,  (901.62, (0.70,1.37)  (~1.57,-0.95)
3628970.85)  1075.15)  5866511.86) 903.34)

Southeast Asia 684179.36 587.64 1015245.42 560.90 1.32 -0.21
(460993.62, (586.22, (686075.51, (559.81,  (1.23,1.41) (-0.25,-0.16)
948643.16) 589.07) 1421321.11) 561.99)

Southern Latin 120722.35 977.36 152489.51 888.89 0.79 -0.37

America (81492.59, (971.85, (103415.50, (884.42, (0.71,0.87) (-0.44, -0.30)
167582.91) 982.89) 208007.83) 893.37)

Southern sub- 137843.00 1074.03 217254.40 1027.39 1.60 -0.03

Saharan Africa (93938.36, (1068.19, (149329.99, (1023.06, (1.53,1.68) (-0.18,0.12)
191598.86) 1079.90) 296991.75) 1031.74)

Tropical Latin 496515.85 1266.39 682385.60 1124.77 0.95 -0.56

America (335233.51, (1262.82, (470920.43, (1122.09, (0.54, 1.36) (-0.86, -0.26)
685649.38) 1269.97) 937401.99) 1127.45)

Western Europe 1084238.10 1126.48 1077495.94 1122.84 0.05 0.00
(743688.21, (1124.35, (731263.23, (1120.67, (-0.02, (-0.01, 0.02)
1484736.69) 1128.61) 1487753.58) 1125.02) 0.11)

Western Sub- 435173.98 1066.71 1025709.31 961.98 2.94 -0.41

Saharan Africa (287689.66, (1063.41, (686848.97, (960.07, (2.67,3.22) (-0.63,-0.20)
612743.44) 1070.01) 1434947.89) 963.90)
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Table II. Global incidence of depression in women of reproductive age and corresponding EAPC in 1990 and 2019

Variable 1990 2019 EAPC
(1990-2019)
Incidence ASIR (per Incidence ASIR (per Incidence ASIR
number 100, 000) number 100, 000) number (per 100, 000)
Global 77558029.60 5875.89 106384438.29 5442.47 0.86 -0.53
(64973625.58, (5874.57, (88824861.67, (5441.43, (0.69,1.02)  (-0.65,-0.41)
91784655.26) 5877.21) 125922163.15) 5443.50)
Sociodemographic index
Low SDI 8024000.71 715491 17122754.37 6560.07 2.36 -0.57
(6518339.78,  (7149.82, (13933891.14, (6556.88,  (2.20,2.52)  (-0.73,-0.42)
9747755.79) 7160.00) 20703510.23) 6563.25)
Low-Middle SDI 17956159.77 7003.04 27207960.23 5934.66 0.92 -1.10
(14773832.70, (6999.74, (22405145.77, (5932.42,  (0.65,1.20)  (~1.34,-0.85)
21483596.98) 7006.35) 32278193.04) 5936.89)
Middle SDI 22608084.29 5185.02 29255939.65 4630.44 0.77 -0.58
(18783974.59, (5182.83, (24344253.06, (4628.75, (0.68, 0.87) (-0.69, —0.48)
26862362.40) 5187.21) 34434667.30) 4632.12)
High-Middle SDI 16183169.66 5463.33 17014024.86 4706.54 0.01 -0.73
(13654366.45, (5460.66, (14268578.24, (4704.25, (-0.14, 0.17) (-0.82, -0.64)
18930699.07) 5466.01) 19953669.47) 4708.84)
High SDI 12739923.67 6013.69 15717870.95 7021.94 0.67 0.46
(11026587.65, (6010.38, (13345219.33, (7018.40, (0.46, 0.88) (0.29, 0.64)
14731115.05) 6017.01) 18475176.21) 7025.48)
Region
Andean Latin 453610.54 4862.38 735643.50 4439.05 1.57 -0.41
America (364019.52, (4847.89, (587822.39, (4428.91, (1.50, 1.64) (-0.47,-0.35)
561580.91) 4876.91) 900337.33) 4449.21)
Australasia 438207.58 8194.15 609376.05 9127.27 1.14 0.39
(377136.84, (8169.86, (498039.82, (9104.02, (0.93, 1.34) (0.17,0.61)
507582.49) 8218.50) 740148.38) 9150.57)
Caribbean 761592.93 8235.25 814225.73 6729.12 0.13 -0.83
(618411.35, (8216.50, (645588.88, (6714.50, (0.09, 0.17) (-0.93,-0.73)
924833.51) 8254.03) 1000285.79) 6743.77)
Central Asia 756543.80 4623.88 1079411.15 4425.34 1.37 -0.13
(612700.85, (4613.09, (880306.09, (4416.97, (1.28, 1.46) (-0.18,-0.09)
936050.85) 4634.69) 1308101.22) 4433.74)
Central Europe 1296074.37 4262.21 968906.66 3594.76 -1.37 -0.84
(1081438.10, (4254.83, (789456.08, (3587.32, (-1.50,-1.24) (-0.93,-0.75)
1544330.55) 4269.59) 1174725.44) 3602.20)
Central Latin 2065299.54 5093.29 4091132.41 6053.52 2.52 0.74
America (1682181.13, (5086.14, (3356827.22, (6047.66, (2.40, 2.63) (0.67,0.81)
2493286.92) 5100.44) 4882396.23) 6059.39)
Central Sub- 1256139.09 10379.73 3025647.72 9942.84 3.04 -0.20
Saharan Africa (989018.75, (10360.98, (2410298.44, (9931.34, (3.02, 3.07) (-0.22,-0.17)
1592838.24) 10398.52) 3793714.23) 9954.35)
East Asia 15551735.81 4678.75 11586524.71 3039.55 -1.13 -1.79
(13069333.51, (4676.38, (9785939.30, (3037.72, (-1.22,-1.04) (-2.02,-1.57)
18362416.97) 4681.12) 13493062.65) 3041.38)
Eastern Europe 2978041.18 5312.35 2574874.03 4952.87 -0.84 -0.46
(2442635.35,  (5306.27, (2104665.38,  (4946.54, (-1.02,-0.66) (-0.58,-0.35)
3589447.54) 5318.44) 3089533.32) 4959.21)
Eastern Sub- 3004799.68  7379.80  6516570.88  6716.05 2.48 -0.50
Saharan Africa (2432203.69, (7371.08,  (5286052.67, (6710.72,  (2.38,2.58)  (-0.58,-0.41)
3637638.60) 7388.53) 7916719.65) 6721.39)
High-income 1616916.71 3531.79 1466163.93 3750.88 -0.14 0.41
Asia Pacific (1386193.47, (3526.32,  (1263508.07,  (3744.55, (-0.28,0.01) (0.29, 0.52)
1872792.66) 3537.26) 1702414.95) 3757.23)
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Table II. Cont.
Variable 1990 2019 EAPC
(1990-2019)
Incidence ASIR (per Incidence ASIR (per Incidence ASIR
number 100, 000) number 100, 000) number (per 100, 000)
High-income 5018355.69 6824.92 7473256.99 9202.25 1.06 0.72
North America (432484421, (6818.90, (6388695.34, (919560,  (0.65, 1.46) (0.36, 1.09)
5892099.68) 6830.95) 8709030.92) 9208.90)
North Africa and 6594407.26 8510.65 13210002.42 8320.93 2.51 -0.03
Middle East (5375206.67,  (8503.97, (10606668.26, (8316.44,  (2.42,2.60) (-0.07, 0.01)
7986451.45) 8517.34) 16201042.56) 8325.43)
Oceania 65723.15 4215.73 135338.63 4034.91 2.53 -0.19
(52380.38, (4182.74, (107885.48, (4013.32, (2.48, 2.57) (-0.21,-0.18)
81273.60) 4248.94) 168234.72) 4056.59)
South Asia 17240671.40 7053.14 26745026.82 5704.71 0.79 -1.49
(14351727.41, (7049.76, (22238474.97, (5702.54, (0.41, 1.18) (-1.84,-1.13)
20595669.20) 7056.52) 31540938.88) 5706.87)
Southeast Asia 3795309.95 3186.82 5355862.61 2976.48 1.11 -0.31
(3126302.62, (3183.55, (4461213.01, (2973.96, (1.04, 1.19) (-0.37,-0.25)
4534112.39) 3190.10) 6366289.82) 2979.01)
Southern Latin 791243.50 6402.55 992954.99 5797.71 0.77 -0.38
America (667215.96, (6388.43, (837884.38, (5786.27, (0.69, 0.85) (-0.45,-0.31)
932375.19) 6416.68) 1162157.12) 5809.16)
Southern Sub- 868059.12 6729.15 1362475.36 6453.92 1.61 0.00
Saharan Africa (724912.14, (6714.54, (1134865.68, (6443.04, (1.53, 1.69) (-0.16, 0.16)
1032966.49) 6743.78) 1617305.43) 6464.81)
Tropical Latin 3342870.27 8515.15 4476909.72 7384.51 0.84 -0.66
America (2790021.27, (8505.89, (3844862.86, (7377.64, (0.40, 1.28) (-0.99, -0.32)
3965592.32) 8524.41) 5137413.69) 7391.39)
Western Europe 6938404.83 7219.17 6894540.91 7190.24 0.05 0.00
(5988635.69, (7213.78, (5805793.02, (7184.73, (-0.03,0.12) (-0.02, 0.02)
7925271.33) 7224.56) 8113929.93) 7195.75)
Western Sub- 2724023.21 6641.44 6269593.05 5853.31 2.84 -0.51
Saharan Africa (2209081.61, (6633.23, (5083327.31, (5848.59, (2.53, 3.16) (-0.76, -0.25)
3320864.77) 6649.66) 7614826.88) 5858.02)

of depression among women of childbearing age,
with an ASIR of 4630.44 and an age-standardized
DALY rate of 772.12 (Tables |, I1).

In 2019, the Central Sub-Saharan Africa region
exhibited the highest ASIR of depression among
women of childbearing age, with a rate of 9942.84
per 100,000 individuals. Conversely, Southeastern
Asia had the lowest ASIR at 2976.48. Geographical-
ly, Australasia (ASIR = 9127.27) and high-income
North America (ASIR = 9202.25) were among the
top three regions in terms of ASIR for depression
among women of childbearing age, while East
Asia (ASIR = 3039.55) and Central Europe (ASIR
= 3594.76) were among the bottom three re-
gions (Table I, Supplementary Table SllII, Figure 3).
Among the 204 countries analyzed, Greenland
had the highest ASIR for depression among wom-
en of childbearing age at 14256.94 per 100,000
individuals, with Poland having the lowest ASIR at
2677.33 (Supplementary Table SllI, Figure 4).

In 2019, among 21 geographical regions world-
wide, the highest age-standardized DALY rate (per
100,000) among women of childbearing age was

observed in Central Sub-Saharan Africa (1520.03),
while the lowest was in East Asia (560.34) (Table I,
Supplementary Table SllI, Figure 4 B). According to
data from the World Health Organization (WHO)
covering 204 countries, Greenland had the high-
est age-standardized DALY rate (per 100,000) for
depression among women of childbearing age in
2019 (2177.29), whereas Myanmar had the lowest
rate (401.33) (Supplementary Table SlII, Figure 4 B).

In 2019, the global incidence rate of depres-
sion among women of childbearing age increased
steadily with age. The incidence rate and DALY rate
were highest in regions with high SDI for women
aged 15 to 34, while regions with low SDI had the
highest rates for women aged 35 to 49 (Figure 3).

Discussion

Depression is a prevalent mental illness that
significantly contributes to disability, with a high-
er incidence rate among women compared to
men [16]. This study examined the global burden
of depression in women of childbearing age from
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Figure 2. EAPC of depression in women of reproductive age in different regions of the world in 2019. A — Number
of depressive episodes and EAPC among women of childbearing age in different regions of the world in 2019;
B — DALY and EAPC of depression in aged women in different regions of the world in 2019
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Figure 3. Inter-regional DALY rate and incidence of depression among women of childbearing age in 2019. A - Prev-
alence of depression among women of childbearing age in 2019 in different regions. B — Proportion of depression

DALY rate among women of childbearing age in different regions in 2019

1990 to 2019, highlighting variations and trends
in depression rates across different regions and
countries. While there has been a global increase
in the incidence of depression among women of
childbearing age, the rates of ASIR and age-stan-
dardized DALY) are on a downward trajectory. This
decline could be attributed to heightened global
awareness of mental health issues, enhanced im-
plementation of health policies [17, 18], advance-
ments in research and treatment, and increased
healthcare resources. Nonetheless, the rise in
absolute case numbers indicates that depression
remains prevalent among women of childbearing
age. The EAPC in regions with Low SDI, Low-Mid-
dle SDI, and High-Middle SDI all exhibited a de-
crease, albeit varying in magnitude, reflecting the
influence of socio-economic development on the

burden of depression in this demographic. How-
ever, the SDI alone does not fully capture the
cross-national differences in the burden of depres-
sion. For instance, in low-SDI regions, underreport-
ing may occur due to mental health stigma, limit-
ed access to diagnostic services, and weak health
systems [19, 20]. In contrast, high-SDI regions,
such as high-income North America, may report
higher incidence rates due to well-established
screening mechanisms and greater mental health
awareness [21, 22]. Factors such as allocation of
health resources — including the availability of
mental health professionals — and the utilization
of mental health services also play critical roles.
For example, countries with higher mental health
service coverage, such as Singapore, may demon-
strate lower DALYs due to the implementation of
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Figure 4. Regional differences in the incidence of depression among women of childbearing age worldwide in
2019. A — Global ASR for depression in women of reproductive age, 2019. B — Global depression DALY among

women of reproductive age in 2019

effective interventions [23]. In addition, cultural
attitudes, such as the stigma surrounding mental
health in certain regions, may discourage women
from seeking treatment, further complicating ac-
curate burden estimation. Future studies should
incorporate these indicators to provide a more
comprehensive analysis.

The incidence rate of depression and DALY
rate in East Asia showed the most significant de-
crease, with Singapore and Cuba also experienc-
ing a slight decrease in the burden of depression.
This trend could be attributed to the high level of
economic development, good medical conditions,
and residents’ focus on health in these countries
[24]. Conversely, the Central Sub-Saharan Africa
region and Greenland exhibited high ASIR and
age-standardized DALY rates, indicating a substan-
tial disease burden. Research has shown that the
total fertility rate and maternal mortality rate in
Central Sub-Saharan Africa are notably higher than

the global average [25], potentially contributing to
the higher burden of depression among women
of reproductive age in the region. Various factors
such as malnutrition, limited healthcare services,
and economic development constraints play a role
in the high disease burden [26, 27]. Additionally,
cultural and social barriers may hinder women of
childbearing age from accessing timely and effec-
tive support and treatment for psychological issues.
Notably, the ASIR and DALY rates of depression in
women of childbearing age tend to increase with
age [28], possibly due to the multiple roles women
take on as they age, leading to conflicts between
these roles that can contribute to the rising burden
of depression and disease in this demographic.
Previous studies have suggested a link between
high work-family conflict and the development of
depression symptoms in women [29].

Central Latin America, Mexico, and other high
SDI regions have experienced a notable increase
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1845



Yingqi Wang, Qi Jiang, Peng Shu, Jiali Xu

in EAPC. The rise in disease burden among women
of childbearing age in these areas may be attribut-
ed to factors such as work pressure, socio-eco-
nomic conditions, and shifts in cultural beliefs.
A survey in Europe revealed that women living
alone, particularly those who are employed, tend
to have higher depression scores [30]. While tradi-
tional gender roles promote collaboration and in-
terdependence, contemporary society emphasizes
women’s personal accomplishments, self-reliance,
and independence, particularly in more developed
regions. Consequently, seeking help for depres-
sion may come with greater psychological costs,
as it may conflict with modern female roles. De-
spite advancements in medical resources, there
is still a need for enhanced social awareness and
improved treatment of mental health issues [31].
The increase in EAPC suggests that current pre-
vention and treatment strategies may not fully
address the requirements of individual countries
and regions, especially in settings with limited re-
sources. Moreover, disparities in disease manage-
ment and public health approaches could result in
a greater disease burden among certain popula-
tions [32].

As noted by Rajkumar (2022) [33], GBD data
in low-income countries are adjusted using Bayes-
jan meta-regression methods. Our study also
employed the DisMod-MR 2.1 model to partially
correct for these biases. Nevertheless, we call for
enhanced surveillance systems in low-SDI regions
to improve data accuracy. Compared to existing
studies, our research is the first to systematically
reveal the ‘double-edged sword effect’ of depres-
sion burden among women of reproductive age:
while the global trend is decreasing, high-SDI re-
gions (e.g., Mexico) are experiencing a rebound
due to socio-cultural transitions, whereas low-
SDI areas (e.g., Sub-Saharan Africa) remain con-
strained by structural resource limitations. For ex-
ample, the increased burden observed in Mexico
coincides with broader societal transitions, such
as rising female labor force participation and
shifting family dynamics, although these associ-
ations require further empirical validation [34].
Conversely, the decline observed in Singapore may
reflect more effective mental health system cov-
erage; however, specific causal relationships were
not examined in our study and should be explored
in future research [24]. This study goes beyond the
macro-level descriptions in Gao et al. (2024) and
Zhang et al. (2024) [34-36], offering region-specif-
ic evidence to inform targeted resource allocation.
Future research may incorporate individual-lev-
el data (e.g, WHO SAGE) to further explore the
biopsychosocial mechanisms involved. Through
these extended analyses, our study demonstrates
methodological comprehensiveness and signifi-

cantly enhances policy relevance by contextual-
izing findings within specific national and demo-
graphic settings.

Although the SDI provides a valuable mac-
ro-level perspective, micro-level socioeconomic
status (SES) factors — such as educational attain-
ment, income, and occupational status — are key
determinants of depression risk among women of
reproductive age [8, 9]. For example, lower levels of
education and income are associated with higher
levels of depressive symptoms, potentially due to
increased economic stress and limited access to
mental health resources. In high-SDI regions such
as parts of Latin America, the observed increase
in EAPC may reflect the interaction between
these SES factors and macro-level stressors, in-
cluding work—family conflict and shifting gender
roles, which may further exacerbate the risk of
depression [37]. Unfortunately, the GBD 2019
dataset does not include individual-level SES
data, which limits our ability to directly explore
these associations. Future research should inte-
grate both micro- and macro-level perspectives to
better elucidate how social structures influence
depression through multiple pathways.

However, the study also has limitations. Firstly,
due to limited data availability, particularly from
economically underdeveloped areas, there may
be an underestimation of the burden on women
of childbearing age. Secondly, while the study ac-
counts for factors such as age, gender, country,
and SDI, it does not address the impact of genet-
ics, living environment, or individual psychological
characteristics on depression in women of child-
bearing age. Thirdly, relying on the SDI as a mac-
ro-level indicator may obscure critical factors
such as health resource allocation, utilization of
mental health services, and cultural-psychological
determinants, all of which significantly influence
estimates of the depression burden. In addition,
the GBD 2019 dataset does not include micro-lev-
el SES variables such as educational attainment,
income, and occupational status. Incorporating
these factors into future research would offer
a more comprehensive understanding of the de-
terminants of depression.

In conclusion, from 1990 to 2019, there was
a consistent downward trend in the burden of
depression in women of childbearing age global-
ly. However, certain countries and regions such as
Central Latin America and Mexico experienced an
upward trend in ASIR and age-standardized DALY
rates. The findings of this study hold significant
importance in guiding the development of public
health policies.
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