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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, gender, country, and socio-economic development index (SDI).

Material and methods
This study analyzed trends in age-standardized incidence rates (ASIR), and disability adjusted life
years (DALY) using data from the Global Burden of Disease Study. We calculated the Estimated
Annual Percentage Change (EAPC) and its corresponding 95% confidence interval (CI).

Results
From 1990 to 2019, the ASIR (per 100000) and age-standardized DALY rate (per 100000) of
depression in women of childbearing age showed a decreasing trend, with EAPC values of -0.53 and
-0.44, respectively. However, Singapore's ASIR and Cuba's age-standardized DALY rate have the
lowest EAPC (-2.24 and -2.11). Among the 21 geographical regions, the ASIR and DALY in Central
Latin America have the highest EAPC (EAPC of 0.74 and 0.66, respectively), while East Asia has 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 have the highest
increase in ASIR and age-standardized DALY rates. The EAPC of depression ASIR in pregnant
woman is 1.55, 1.46, and 1.17, respectively, and the EAPC of depression age-standardized DALY rate
in women of childbearing age is 1.40, 1.29, and 1.01, respectively.

Conclusions
There was a consistent downward trend in the burden of depression in women of childbearing age
globally. However, certain countries and regions like Central Latin America and Mexico experienced
an upward trend in ASIR and age-standardized DALY rates.Prep
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The burden of depression among women of childbearing age globally from 1990 to 

2019  

Abstract 

Introduction: We aimed to estimate the incidence of depression among women of 

childbearing age between 1990 and 2019 in terms of age, gender, country, and socio-

economic development index (SDI). 

Material and methods: This study analyzed trends in age-standardized incidence 

rates (ASIR), and disability adjusted life years (DALY) using data from the Global 

Burden of Disease Study. We calculated the Estimated Annual Percentage Change 

(EAPC) and its corresponding 95% confidence interval (CI). 

Results: From 1990 to 2019, the ASIR (per 100000) and age-standardized DALY 

rate (per 100000) of depression in women of childbearing age showed a decreasing 

trend, with EAPC values of -0.53 and -0.44, respectively. However, Singapore's ASIR 

and Cuba's age-standardized DALY rate have the lowest EAPC (-2.24 and -2.11). 

Among the 21 geographical regions, the ASIR and DALY in Central Latin America 

have the highest EAPC (EAPC of 0.74 and 0.66, respectively), while East Asia has 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 

have the highest increase in ASIR and age-standardized DALY rates. The EAPC of 

depression ASIR in women of childbearing age is 1.55, 1.46, and 1.17, respectively, and 

the EAPC of depression age-standardized DALY rate in women of childbearing age is 

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 like Central Latin America and Mexico experienced an upward trend in 

ASIR and age-standardized DALY rates. 

Keywords: Women of childbearing age; Depressive diseases; Global disease 

burden; incidence rate Disability adjusted life year  
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Introduction 

Depression is a prevalent mental illness that significantly impacts psychological 

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, 2]. 

The burden of depression disease is measured using disability adjusted life years 

(DALY) in the Global Burden of Disease Study. In 2019, depression accounted for the 

largest proportion of DALY caused by mental disorders at 37.3%, followed by anxiety 

disorder at 22.9% [3]. Depression contributes to 1.85% of all DALYs globally, with 

Major Depression Disorder (MDD) accounting for 1.47%. Approximately 185 million 

people worldwide suffer from severe depression, impacting various aspects of their 

lives. Depression is associated with clinical conditions [4], such as abnormalities in the 

hypothalamic-pituitary-adrenal (HPA) axis [5], estrogen [6], and more. Epidemiological 

studies reveal a significant gender difference in depression incidence [3], 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 [7, 8]. At the individual level, 

socioeconomic status (SES) factors such as educational attainment, income, and 

occupational status are also significantly associated with depression risk （PMID： 

31014301；PMID： 21665286 ）. These micro-level factors, often obscured in macro-

level analyses, may mediate the impact of broader socio-economic conditions on mental 

health outcomes. 

Depression, despite being treatable with psychotherapy and antidepressant 

medication [9], 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 [10].This study utilizes the 2019 Global 

Burden of Disease data to analyze variations in global depression incidence and DALY 

rates among women of childbearing age based on year, age group, and socio-economic 

status [11]. 
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Materials 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. Utilizing the Bayesian meta-regression 

tool DisMod-MR 2.1, all relevant information on depression was gathered, including 

data from published literature, monitoring, surveys, hospitals, clinics, and other sources 

[12]. The statistical codes for GBD estimation are publicly available online [13]. The 

incidence rate is standardized by age using the GBD reference population [14]. This 

analysis provides details such as the number of cases, age-standardized incidence rate 

(ASIR), and DALY. This study is based on a publicly available database and does not 

require ethical approval. 

Social and Economic Development Index 

The Socioeconomic Development Index (SDI) serves as a comprehensive indicator 

of a country's distribution of per capita income, average years of education, and fertility 

rate among women under 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 geometric mean of these three covariates 

[15]. The 2019 national level SDI estimate was then utilized to establish the threshold 

value for categorizing the data into quintiles. SDI values range from 0 to 1, with higher 

values indicating better socio-economic development. Utilizing 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 reference population was utilized to 

account for changes in population size and age structure. Point estimates and 95% 

confidence intervals (UI), representing the 25th and 975th percentiles in the distribution, 

were extracted to illustrate the uncertainty of the estimates. A linear regression model 

and natural logarithmic transformation were employed to assess the trend of the age 

standardized rate (ASR) over a specific time interval. The goodness of fit of the model 
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was evaluated by checking for bias. The model assumes a linear relationship between 

the natural logarithm (Y) of ASIR and historical years (X), with random bias (ε). The 

equation used for this relationship is Y=α + βX + ε, where β indicates the direction and 

magnitude of ASIR trends. The annual percentage change (EAPC) is calculated as 

EAPC=100 × (exp(β) - 1). A positive EAPC with a low confidence interval (CI) 

suggests an upward trend in ASR, while a negative EAPC with a high CI indicates a 

downward trend in ASR. The linear model provides a 95% CI. All statistical analyses 

were performed using R program 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 women of childbearing age rose from 

77,558,029.60 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 Age-standardized 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 fluctuations across the three subgroups of SDI. The High SDI region 

experienced the most significant increase (EAPC=0.46), whereas the largest decrease 

was observed in the Low Middle SDI region (EAPC=-1.10). With the exception of the 

High SDI region (EAPC=0.37), all other SDI regions consistently displayed declining 

trends in age-standardized DALY rates. Across different countries and regions, 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 exhibited much higher ASIR and age-standardized DALY rates than 

anticipated, whereas Myanmar showed considerably lower rates than expected (Fig.2). 

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 
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and -1.45 for ASIR and DALY, respectively (Table 1 and 2, Fig.1). When considering 

204 countries, Mexico, Spain, and Germany exhibited the highest increase in both ASIR 

and Age-standardized 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 

demographic was 1.40, 1.29, and 1.01, respectively. Conversely, Singapore, Cuba, and 

India displayed the greatest decrease in ASIR and Age-standardized 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-standardized DALY rate (see Table 1, Supplementary 

Table 1, Supplementary Table 2, Fig.1). 

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-Standardized DALY rate of 1050.54. 

Conversely, the Middle SDI region exhibited the lowest burden of depression among 

women of childbearing age, with an ASIR of 4630.44 and an Age-Standardized DALY 

rate of 772.12 (Table 1 and Table 2). 

In 2019, the Central sub-Sahara 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. 

Geographically, 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 regions(Table 1, Supplementary table 3, 

Fig.3). Among the 204 countries analyzed, Greenland had the highest ASIR for 

depression among women of childbearing age at 14256.94 per 100,000 individuals, with 

Poland having the lowest ASIR at 2677.33 (Supplementary Table 3, Fig. 4). 

In 2019, among 21 geographical regions worldwide, the highest Age standardized 

DALY rate (per 100,000) among women of childbearing age was observed in Central 
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sub-Saharan Africa (1520.03), while the lowest was in East Asia (560.34) (Table 1, 

Supplementary Table 3, Fig. 4B). According to data from the World Health Organization 

(WHO) covering 204 countries, Greenland had the highest 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 3, Fig. 4B). 

In 2019, the global incidence rate of depression 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 (Fig. 3). 

Discussion 

Depression is a prevalent mental illness that significantly contributes to disability, 

with a higher incidence rate among women compared to men [16]. This study examined 

the global burden of depression in women of childbearing age from 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-Standardized DALY) are on a 

downward trajectory. This decline could be attributed to heightened global awareness of 

mental health issues, enhanced implementation of health policies [17, 18], 

advancements 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-Middle SDI, and High-Middle SDI all exhibited a decrease, albeit varying in 

magnitude, reflecting the influence of socio-economic development on the burden of 

depression in this demographic. However, the SDI alone does not fully capture the 

cross-national differences in the burden of depression. For instance, in low-SDI regions, 

underreporting may occur due to mental health stigma, limited access to diagnostic 

services, and weak health systems [PMID: 35123556; PMID: 33611083]. 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 

[PMID: 35584016; PMID: 37952711]. Factors such as the allocation of health 

resources—including the availability of mental health professionals—and the utilization 
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of mental health services also play critical roles. For example, countries with higher 

mental health service coverage, such as Singapore, may demonstrate lower disability-

adjusted life years (DALYs) due to the implementation of effective interventions 

[PMID: 32060390]. In addition, cultural attitudes, such as the stigma surrounding 

mental health in certain regions, may discourage women from seeking treatment, further 

complicating accurate 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 decrease, with Singapore and Cuba also experiencing 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 

[19]. Conversely, the Central sub-Sahara Africa region and Greenland countries 

exhibited high ASIR and Age standardized DALY rates, indicating a substantial disease 

burden. Research has shown that the total fertility rate and maternal mortality rate in 

Central sub-Sahara Africa are notably higher than the global average [20], 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 [21, 22]. 

Additionally, cultural and social barriers may hinder women of childbearing age from 

accessing timely and effective support and treatment for psychological issues. Notably, 

the ASIR and DALY rates of depression in women of childbearing age tend to increase 

with age [23], 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 [24]. 

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

notable increase in EAPC. The rise in disease burden among women of childbearing age 

in these areas may be attributed to factors such as work pressure, socio-economic 

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 [25]. 

While traditional gender roles promote collaboration and interdependence, 

contemporary society emphasizes women's personal accomplishments, self-reliance, 

Prep
rin

t



 

8 

 

and independence, particularly in more developed regions. Consequently, seeking help 

for depression may come with greater psychological costs, as it may conflict with 

modern female roles. Despite advancements in medical resources, there is still a need 

for enhanced social awareness and improved treatment of mental health issues [26]. The 

increase in EAPC suggests that current prevention and treatment strategies may not 

fully address the requirements of individual countries and regions, especially in settings 

with limited resources. Moreover, disparities in disease management and public health 

approaches could result in a heightened disease burden among specific populations [27]. 

We cite Rajkumar (2022) to explain that GBD data in low-income countries are 

adjusted using Bayesian meta-regression methods[28]. Our study also employs 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 depression burden among women of reproductive age: while the global 

trend is decreasing, high-SDI regions (e.g., Mexico) are experiencing a rebound due to 

socio-cultural transitions, whereas low-SDI areas (e.g., Sub-Saharan Africa) remain 

constrained by structural resource limitations. For example, the increased burden 

observed in Mexico coincides with broader societal transitions, such as rising female 

labor force participation and shifting family dynamics, although these associations 

require further empirical validation. [25] . Conversely, the decline observed in 

Singapore may reflect more effective mental health system coverage;  however, specific 

causal relationships were not examined in our study and should be explored in future 

research. [19] . This study goes beyond the macro-level descriptions in Gao et al. (2024) 

and Zhang et al. (2024)[29-31], offering region-specific evidence to inform targeted 

resource allocation. Future research may incorporate individual-level data (e.g., WHO 

SAGE) to further explore the biopsychosocial mechanisms involved.Through these 

extended analyses, our study demonstrates methodological comprehensiveness and 

significantly enhances policy relevance by contextualizing findings within specific 

national and demographic settings. 

Although the SDI provides a valuable macro-level perspective, micro-level 

socioeconomic status (SES) factors—such as educational attainment, income, and 

occupational status—are key determinants of depression risk among women of 

Prep
rin

t



 

9 

reproductive age [PMID: 31014301; PMID: 21665286]. For example, lower levels of 

education and income are associated with higher 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 the estimated annual 

percentage change (EAPC) may reflect the interaction between these SES factors and 

macro-level stressors, including work–family conflict and shifting gender roles, which 

may further exacerbate the risk of depression [PMID: 35698484]. Unfortunately, the 

GBD 2019 dataset does not include individual-level SES data, which limits our ability 

to directly explore these associations. Future research should integrate 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 article accounts for 

factors like age, gender, country, and SDI, it does not address the impact of genetics, 

living environment, and individual psychological characteristics on depression in 

women of childbearing age. Thirdly, relying on the SDI as a macro-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-level SES variables such as educational attainment, income, and occupational 

status. Incorporating these factors into future research would offer a more 

comprehensive understanding of the determinants of depression. 

Conclusion 

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 like 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. 

  

Prep
rin

t



 

10 

 

Declarations 

Ethics approval and consent to participate 

For the use of identified data in GBD study, a waiver of informed consent has been 

approved by the University of Washington Institutional Review Board. This study did 

not involve individual participants. The ethics approval can be found at 

https://www.healthdata.org/. 

This study exclusively used publicly available data from the Global Burden of 

Disease (GBD) database, accessed in accordance with the IHME Free of Charge – Non-

Commercial User Agreement (https://www.healthdata.org/Data-tools-practices/data-

practices/ihme-free-charge-non-commercial-user-agreement). According to the official 

GBD Collaborator Network policy (https://www.healthdata.org/research-

analysis/gbd/collaborator-network), joining the network is required only for accessing 

non-public or high-resolution datasets. As no such restricted data were used in this 

study, formal collaborator status was not necessary. 

Data sharing statement 

The data is publicly available at https://vizhub.healthdata.org/gbd-result 

Competing interests 

The authors declare that they have no competing interests. 

Funding 

This research did not receive any specific grant from funding agencies in the 

public, commercial, or not-for-profit sectors. 

Author Contributions 

Y.W. conceived and designed the study. Q.J. analyzed and interpreted the data. P.S. 

drafted the manuscript. J.X. collaborated in writing of the methods. All authors agreed 

to be accountable for all aspects of the work. All authors contributed to the article and 

approved the submitted version. 

Acknowledgements  

We would like to thank everyone who participated in this study. 

Prep
rin

t



 

11 

Informed consent statement 

Informed consent was obtained from all individuals participating in the study. 

Patient and Public Involvement 

It was not appropriate or possible to involve patients or the public in the design, or 

conduct, or reporting, or dissemination plans of our research. 

Guarantor in Contributorship statement 

Jiali Xu is responsible for the overall content [as guarantor]. 

  

Prep
rin

t



 

12 

 

References 

1. Colin D Mathers CS, Doris Ma Fat, Chalapati Rao, Mie Inoue, Niels Tomijima. 

Global Burden of Disease 2000: version 2 methods and results Geneva: World Health 

Organization Available. 2010. 

2. Stein C, Fat D, Rao C, Inoue M, Tomijima N, Bernard C, Lopez A, Murray C. 

Global Burden of Disease 2000: Version 2, Methods and Results. Global Program on 

Evidence for Health Policy Discussion Paper 50. 2010. 

3. Collaborators. Global, regional, and national burden of 12 mental disorders in 

204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of 

Disease Study 2019. Lancet Psychiatry. 2022; 9: 137-50. 

4. Rihmer Z, Rihmer A. Depression and suicide - the role of underlying bipolarity. 

Psychiatr Hung. 2019; 34: 359-68. 

5. Berardelli I, Serafini G, Cortese N, Fiaschè F, O'Connor RC, Pompili M. The 

Involvement of Hypothalamus-Pituitary-Adrenal (HPA) Axis in Suicide Risk. Brain Sci. 

2020; 10. 

6. Sun Q, Li G, Zhao F, Dong M, Xie W, Liu Q, Yang W, Cui R. Role of estrogen 

in treatment of female depression. Aging (Albany NY). 2024; 16: 3021-42. 

7. Hyde JS, Mezulis AH. Gender Differences in Depression: Biological, Affective, 

Cognitive, and Sociocultural Factors. Harv Rev Psychiatry. 2020; 28: 4-13. 

8. Kuehner C. Why is depression more common among women than among men? 

Lancet Psychiatry. 2017; 4: 146-58. 

9. Kennedy SH, Ceniti AK. Unpacking Major Depressive Disorder: From 

Classification to Treatment Selection. Can J Psychiatry. 2018; 63: 308-13. 

10. Ferrari AJ, Charlson FJ, Norman RE, Flaxman AD, Patten SB, Vos T, 

Whiteford HA. The epidemiological modelling of major depressive disorder: 

application for the Global Burden of Disease Study 2010. PLoS One. 2013; 8: e69637. 

11. Collaborators. Global burden of 369 diseases and injuries in 204 

countries and territories, 1990-2019: a systematic analysis for the Global Burden of 

Disease Study 2019. Lancet. 2020; 396: 1204-22. 

Prep
rin

t



 

13 

12. Collaborators. Global, regional, and national incidence, prevalence, and 

years lived with disability for 354 diseases and injuries for 195 countries and territories, 

1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 

2018; 392: 1789-858. 

13. GATHER. (2020). compliance code for the GBD. 

14. Collaborators. Global, regional, and national age-sex-specific mortality 

and life expectancy, 1950-2017: a systematic analysis for the Global Burden of Disease 

Study 2017. Lancet. 2018; 392: 1684-735. 

15. Collaborators. Global age-sex-specific fertility, mortality, healthy life 

expectancy (HALE), and population estimates in 204 countries and territories, 1950-

2019: a comprehensive demographic analysis for the Global Burden of Disease Study 

2019. Lancet. 2020; 396: 1160-203. 

16. Ustün TB, Ayuso-Mateos JL, Chatterji S, Mathers C, Murray CJ. Global 

burden of depressive disorders in the year 2000. Br J Psychiatry. 2004; 184: 386-92. 

17. Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ, Erskine 

HE, Charlson FJ, Norman RE, Flaxman AD, Johns N, Burstein R, Murray CJ, Vos T. 

Global burden of disease attributable to mental and substance use disorders: findings 

from the Global Burden of Disease Study 2010. Lancet. 2013; 382: 1575-86. 

18. Collaborators. Global, regional, and national incidence, prevalence, and 

years lived with disability for 310 diseases and injuries, 1990-2015: a systematic 

analysis for the Global Burden of Disease Study 2015. Lancet. 2016; 388: 1545-602. 

19. Lim GY, Tam WW, Lu Y, Ho CS, Zhang MW, Ho RC. Prevalence of 

Depression in the Community from 30 Countries between 1994 and 2014. Sci Rep. 

2018; 8: 2861. 

20. Li J, Xu Z, Wang H, Li L, Zhu H. Geospatial analysis of spatial 

distribution, patterns, and relationships of health status in the belt and road initiative. 

Sci Rep. 2024; 14: 204. 

21. Kimokoti RW, Hamer DH. Nutrition, health, and aging in sub-Saharan 

Africa. Nutr Rev. 2008; 66: 611-23. 

Prep
rin

t



 

14 

 

22. Makuta I, O'Hare B. Quality of governance, public spending on health 

and health status in Sub Saharan Africa: a panel data regression analysis. BMC Public 

Health. 2015; 15: 932. 

23. Hopcroft RL, Bradley DBJSF. The Sex Difference in Depression Across 

29 Countries. 2007; 85: 1483 - 507. 

24. Haggag AK, Geser W, Ostermann H, Schusterschitz C. Relation of work 

family conflict and role quality on depressive symptoms in mothers. Journal of Public 

Health. 2012; 20: 661-71. 

25. Van de Velde S, Huijts T, Bracke P, Bambra C. Macro-level gender 

equality and depression in men and women in Europe. Sociol Health Illn. 2013; 35: 

682-98. 

26. Braund TA, Baker STE, Subotic-Kerry M, Tillman G, Evans NJ, 

Mackinnon A, Christensen H, O'Dea B. Potential mental health-related harms associated 

with the universal screening of anxiety and depressive symptoms in Australian 

secondary schools. Child Adolesc Psychiatry Ment Health. 2024; 18: 46. 

27. Eftekhari MB, Forouzan AS, Mirabzadeh A, Sajadi H, Dejman M, Rafiee 

H, Golmakan MM. Mental health priorities in Iranian women: overview of social 

determinants of mental health. Iran J Psychiatry. 2014; 9: 241-7. 

28. Rajkumar, R. P. (2022). The relationship between access to abortion and 

mental health in women of childbearing age: analyses of data from the global burden of 

disease studies. Cureus, 14(11). 

29. Cao, F., Li, D. P., Wu, G. C., He, Y. S., Liu, Y. C., Hou, J. J., ... & Pan, H. 

F. (2024). Global, regional and national temporal trends in prevalence for 

musculoskeletal disorders in women of childbearing age, 1990–2019: an age-period-

cohort analysis based on the Global Burden of Disease Study 2019. Annals of the 

Rheumatic Diseases, 83(1), 121-132. 

30. Gao, P., Cao, G., Liu, J., Yang, F., & Liu, M. (2024). Global, regional, 

and national trends in incidence of depression among women, 1990-2019: An analysis 

of the global burden of disease study. Psychiatry research, 331, 115668. 

Prep
rin

t



 

15 

31. Zhang, Y., Jia, X., Yang, Y., Sun, N., Shi, S., & Wang, W. (2024). Change 

in the global burden of depression from 1990-2019 and its prediction for 2030. Journal 

of psychiatric research, 178, 16-22. 

  

Prep
rin

t



 

16 

 

Figure legends 

Figure 1. 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 

Figure 2. Association between ASI and age-standardized DALY and SDI by region 

and country in 2019. A. shows the association between age-standardized incidence and 

SDI by region and country in 2019. B. shows the association between age-standardized 

DALY and SDI by region and country in 2019. 

Figure 3. Inter-regional DALY rate and incidence of depression among women of 

childbearing age in 2019. A Prevalence 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 

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 
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Table 1 Global depression DALY and corresponding EAPC among women of childbearing age in 1990 and 2019 

 
1990 

 
 2019  eapc(1990-2019) 

 
DALY 

number 

Age-

standardized 

DALY rate 

(per 100,000) 

DALY number 

Age-

standardized 

DALY rate 

(per 100,000) 

DAL

Y 

numb

er 

Age-

standardized 

DALY rate (per 

100,000) 

Global 

12376479.11

(8489836.85,

17194300.94

) 

941.77(941.2

4,942.30) 

17322159.90(118

05894.32,238874

07.29) 

884.70(884.29

,885.12) 

0.97(0

.82,1.

11) 

-0.44(-0.53,-

0.34) 

Sociodem

ographic 

index 

- - - - - - 

Low SDI 

1254249.72(

834193.25,17

64963.12) 

1122.84(1120

.82,1124.86) 

2732474.22(1825

756.45,3810702.

91) 

1050.54(1049.

27,1051.82) 

2.48(2

.35,2.

62) 

-0.46(-0.59,-

0.33) 

Low-

middle 

SDI 

2761616.88(

1866596.15,3

881692.60) 

1082.23(1080

.93,1083.53) 

4332445.10(2955

988.68,5980301.

99) 

945.63(944.74

,946.52) 

1.12(0

.88,1.

36) 

-0.92(-1.13,-

0.71) 

Middle 

SDI 

3668337.99(

2484361.22,5

092603.03) 

851.33(850.4

4,852.23) 

4901089.17(3345

247.42,6768610.

09) 

772.12(771.44

,772.81) 

0.92(0

.82,1.

01) 

-0.49(-0.58,-

0.41) 

High-

middle 

SDI 

2614342.59(

1794660.46,3

616628.76) 

883.59(882.5

2,884.67) 

2851946.71(1958

192.71,3965841.

83) 

781.44(780.51

,782.37) 

0.18(0

.03,0.

33) 

-0.60(-0.67,-

0.52) 

High SDI 

2070601.33(

1418400.57,2

811387.24) 

974.03(972.6

9,975.36) 

2493631.24(1713

221.48,3444299.

92) 

1106.94(1105.

54,1108.35) 

0.58(0

.41,0.

75) 

0.37(0.24,0.50) 

Region - - - - - - 

Andean 

Latin 

America 

71681.73(47

062.86,10301

6.08) 

773.19(767.4

0,779.02) 

118768.79(78416

.84,168464.91) 

716.30(712.23

,720.39) 

1.66(1

.60,1.

72) 

-0.35(-0.40,-

0.30) 

Australasi

a 

68426.74(46

733.44,93362

.91) 

1277.09(1267

.52,1286.71) 

94838.47(63636.

02,135263.39) 

1410.40(1401.

30,1419.54) 

1.13(0

.95,1.

31) 

0.37(0.18,0.57) 

Caribbean 

115121.28(7

6335.21,1606

89.60) 

1248.14(1240

.84,1255.47) 

124940.89(82320

.14,178489.45) 

1031.77(1026.

05,1037.51) 

0.18(0

.14,0.

22) 

-0.78(-0.87,-

0.69) 

Central 

Asia 

124632.30(8

2877.30,1753

28.17) 

761.93(757.5

5,766.32) 

180417.11(11983

2.52,253215.64) 

735.99(732.58

,739.41) 

1.41(1

.33,1.

49) 

-0.10(-0.14,-

0.06) 

Central 

Europe 

217697.37(1

47470.51,300

891.06) 

713.99(710.9

8,717.01) 

168632.12(11314

4.99,235909.71) 

621.05(617.98

,624.13) 

-

1.19(-

1.30,-

1.07) 

-0.69(-0.76,-

0.61) 

Central 

Latin 

America 

320903.25(2

14222.45,450

563.37) 

794.80(791.9

8,797.64) 

628442.72(42339

7.48,872918.13) 

929.49(927.20

,931.80) 

2.45(2

.34,2.

56) 

0.66(0.60,0.72) 

Central 

sub-

Saharan 

Africa 

188236.99(1

22014.52,271

815.78) 

1568.75(1561

.44,1576.09) 

459215.30(29709

1.44,659865.39) 

1520.03(1515.

52,1524.55) 

3.10(3

.08,3.

12) 

-0.15(-0.17,-

0.13) 

East Asia 

2601114.44(

1783342.91,3

618419.66) 

795.27(794.2

8,796.25) 

2176649.16(1495

254.21,3016310.

76) 

560.34(559.56

,561.12) 

-

0.68(-

0.75,-

0.61) 

-1.45(-1.61,-

1.28) 

Eastern 

Europe 

478768.61(3

25214.73,671

827.79) 

850.45(848.0

2,852.89) 

421381.99(28505

7.51,592915.37) 

804.21(801.67

,806.75) 

-

0.73(-

0.90,-

0.57) 

-0.38(-0.48,-

0.28) 

Eastern 

sub-

482777.06(3

20580.55,675

486.73) 

1191.03(1187

.53,1194.55) 

1068353.89(7120

33.71,1493735.3

8) 

1104.72(1102.

56,1106.89) 

2.59(2

.51,2.

67) 

-0.40(-0.46,-

0.34) 

Prep
rin

t



Saharan 

Africa 

High-

income 

Asia 

Pacific 

260053.77(1

78541.22,356

380.73) 

568.17(565.9

8,570.37) 

234344.33(16029

6.06,322244.81) 

596.07(593.55

,598.59) 

-

0.21(-

0.35,-

0.08) 

0.32(0.21,0.42) 

High-

income 

North 

America 

847278.70(5

83838.78,115

3663.55) 

1143.71(1141

.25,1146.17) 

1178868.60(8109

04.35,1615297.7

3) 

1443.98(1441.

35,1446.61) 

0.86(0

.54,1.

17) 

0.54(0.26,0.82) 

North 

Africa and 

middle 

East 

1009468.38(

672523.44,14

17688.48) 

1309.26(1306

.63,1311.89) 

2040268.15(1342

360.76,2887502.

33) 

1284.49(1282.

72,1286.25) 

2.54(2

.45,2.

63) 

-0.02(-

0.06,0.01) 

Oceania 

11093.75(72

56.91,15781.

08) 

730.13(716.2

6,744.23) 

23374.36(15537.

73,33350.96) 

704.38(695.32

,713.52) 

2.62(2

.58,2.

66) 

-0.15(-0.16,-

0.14) 

South 

Asia 

2620552.09(

1791558.70,3

628970.85) 

1073.83(1072

.51,1075.15) 

4233083.83(2886

571.16,5866511.

86) 

902.48(901.62

,903.34) 

1.04(0

.70,1.

37) 

-1.26(-1.57,-

0.95) 

Southeast 

Asia 

684179.36(4

60993.62,948

643.16) 

587.64(586.2

2,589.07) 

1015245.42(6860

75.51,1421321.1

1) 

560.90(559.81

,561.99) 

1.32(1

.23,1.

41) 

-0.21(-0.25,-

0.16) 

Southern 

Latin 

America 

120722.35(8

1492.59,1675

82.91) 

977.36(971.8

5,982.89) 

152489.51(10341

5.50,208007.83) 

888.89(884.42

,893.37) 

0.79(0

.71,0.

87) 

-0.37(-0.44,-

0.30) 

Southern 

sub-

Saharan 

Africa 

137843.00(9

3938.36,1915

98.86) 

1074.03(1068

.19,1079.90) 

217254.40(14932

9.99,296991.75) 

1027.39(1023.

06,1031.74) 

1.60(1

.53,1.

68) 

-0.03(-

0.18,0.12) 

Tropical 

Latin 

America 

496515.85(3

35233.51,685

649.38) 

1266.39(1262

.82,1269.97) 

682385.60(47092

0.43,937401.99) 

1124.77(1122.

09,1127.45) 

0.95(0

.54,1.

36) 

-0.56(-0.86,-

0.26) 

Western 

Europe 

1084238.10(

743688.21,14

84736.69) 

1126.48(1124

.35,1128.61) 

1077495.94(7312

63.23,1487753.5

8) 

1122.84(1120.

67,1125.02) 

0.05(-

0.02,0

.11) 

0.00(-

0.01,0.02) 

Western 

sub-

Saharan 

Africa 

435173.98(2

87689.66,612

743.44) 

1066.71(1063

.41,1070.01) 

1025709.31(6868

48.97,1434947.8

9) 

961.98(960.07

,963.90) 

2.94(2

.67,3.

22) 

-0.41(-0.63,-

0.20) 
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Table 2 Global incidence of depression in women of reproductive age and corresponding EAPC in 1990 and 2019 

 1999  2019  eapc(1990-2019) 

 
Incidence 

number 

ASIR (per 

100,000) 
Incidence number 

ASIR (per 

100,000) 

Inciden

ce 

numbe

r 

ASIR 

(per 

100,000

) 

Global 

77558029.60(64

973625.58,91784

655.26) 

5875.89(5874.

57,5877.21) 

106384438.29(88

824861.67,12592

2163.15) 

5442.47(5441.

43,5443.50) 

0.86(0.

69,1.02

) 

-0.53(-

0.65,-

0.41) 

Sociodemog

raphic index 
- - - - - - 

Low SDI 

8024000.71(651

8339.78,9747755

.79) 

7154.91(7149.

82,7160.00) 

17122754.37(139

33891.14,207035

10.23) 

6560.07(6556.

88,6563.25) 

2.36(2.

20,2.52

) 

-0.57(-

0.73,-

0.42) 

Low-middle 

SDI 

17956159.77(14

773832.70,21483

596.98) 

7003.04(6999.

74,7006.35) 

27207960.23(224

05145.77,322781

93.04) 

5934.66(5932.

42,5936.89) 

0.92(0.

65,1.20

) 

-1.10(-

1.34,-

0.85) 

Middle SDI 

22608084.29(18

783974.59,26862

362.40) 

5185.02(5182.

83,5187.21) 

29255939.65(243

44253.06,344346

67.30) 

4630.44(4628.

75,4632.12) 

0.77(0.

68,0.87

) 

-0.58(-

0.69,-

0.48) 

High-

middle SDI 

16183169.66(13

654366.45,18930

699.07) 

5463.33(5460.

66,5466.01) 

17014024.86(142

68578.24,199536

69.47) 

4706.54(4704.

25,4708.84) 

0.01(-

0.14,0.

17) 

-0.73(-

0.82,-

0.64) 

High SDI 

12739923.67(11

026587.65,14731

115.05) 

6013.69(6010.

38,6017.01) 

15717870.95(133

45219.33,184751

76.21) 

7021.94(7018.

40,7025.48) 

0.67(0.

46,0.88

) 

0.46(0.2

9,0.64) 

Region - - - - - - 

Andean 

Latin 

America 

453610.54(3640

19.52,561580.91

) 

4862.38(4847.

89,4876.91) 

735643.50(58782

2.39,900337.33) 

4439.05(4428.

91,4449.21) 

1.57(1.

50,1.64

) 

-0.41(-

0.47,-

0.35) 

Australasia 

438207.58(3771

36.84,507582.49

) 

8194.15(8169.

86,8218.50) 

609376.05(49803

9.82,740148.38) 

9127.27(9104.

02,9150.57) 

1.14(0.

93,1.34

) 

0.39(0.1

7,0.61) 

Caribbean 

761592.93(6184

11.35,924833.51

) 

8235.25(8216.

50,8254.03) 

814225.73(64558

8.88,1000285.79) 

6729.12(6714.

50,6743.77) 

0.13(0.

09,0.17

) 

-0.83(-

0.93,-

0.73) 

Central 

Asia 

756543.80(6127

00.85,936050.85

) 

4623.88(4613.

09,4634.69) 

1079411.15(8803

06.09,1308101.22

) 

4425.34(4416.

97,4433.74) 

1.37(1.

28,1.46

) 

-0.13(-

0.18,-

0.09) 

Central 

Europe 

1296074.37(108

1438.10,1544330

.55) 

4262.21(4254.

83,4269.59) 

968906.66(78945

6.08,1174725.44) 

3594.76(3587.

32,3602.20) 

-1.37(-

1.50,-

1.24) 

-0.84(-

0.93,-

0.75) 

Central 

Latin 

America 

2065299.54(168

2181.13,2493286

.92) 

5093.29(5086.

14,5100.44) 

4091132.41(3356

827.22,4882396.2

3) 

6053.52(6047.

66,6059.39) 

2.52(2.

40,2.63

) 

0.74(0.6

7,0.81) 

Central sub-

Saharan 

Africa 

1256139.09(989

018.75,1592838.

24) 

10379.73(103

60.98,10398.5

2) 

3025647.72(2410

298.44,3793714.2

3) 

9942.84(9931.

34,9954.35) 

3.04(3.

02,3.07

) 

-0.20(-

0.22,-

0.17) 

East Asia 

15551735.81(13

069333.51,18362

416.97) 

4678.75(4676.

38,4681.12) 

11586524.71(978

5939.30,1349306

2.65) 

3039.55(3037.

72,3041.38) 

-1.13(-

1.22,-

1.04) 

-1.79(-

2.02,-

1.57) 

Eastern 

Europe 

2978041.18(244

2635.35,3589447

.54) 

5312.35(5306.

27,5318.44) 

2574874.03(2104

665.38,3089533.3

2) 

4952.87(4946.

54,4959.21) 

-0.84(-

1.02,-

0.66) 

-0.46(-

0.58,-

0.35) 

Eastern sub-

Saharan 

Africa 

3004799.68(243

2203.69,3637638

.60) 

7379.80(7371.

08,7388.53) 

6516570.88(5286

052.67,7916719.6

5) 

6716.05(6710.

72,6721.39) 

2.48(2.

38,2.58

) 

-0.50(-

0.58,-

0.41) 

High-

income 

Asia Pacific 

1616916.71(138

6193.47,1872792

.66) 

3531.79(3526.

32,3537.26) 

1466163.93(1263

508.07,1702414.9

5) 

3750.88(3744.

55,3757.23) 

-0.14(-

0.28,0.

01) 

0.41(0.2

9,0.52) 

High-

income 

North 

America 

5018355.69(432

4844.21,5892099

.68) 

6824.92(6818.

90,6830.95) 

7473256.99(6388

695.34,8709030.9

2) 

9202.25(9195.

60,9208.90) 

1.06(0.

65,1.46

) 

0.72(0.3

6,1.09) 
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North 

Africa and 

middle East 

6594407.26(537

5206.67,7986451

.45) 

8510.65(8503.

97,8517.34) 

13210002.42(106

06668.26,162010

42.56) 

8320.93(8316.

44,8325.43) 

2.51(2.

42,2.60

) 

-0.03(-

0.07,0.0

1) 

Oceania 
65723.15(52380.

38,81273.60) 

4215.73(4182.

74,4248.94) 

135338.63(10788

5.48,168234.72) 

4034.91(4013.

32,4056.59) 

2.53(2.

48,2.57

) 

-0.19(-

0.21,-

0.18) 

South Asia 

17240671.40(14

351727.41,20595

669.20) 

7053.14(7049.

76,7056.52) 

26745026.82(222

38474.97,315409

38.88) 

5704.71(5702.

54,5706.87) 

0.79(0.

41,1.18

) 

-1.49(-

1.84,-

1.13) 

Southeast 

Asia 

3795309.95(312

6302.62,4534112

.39) 

3186.82(3183.

55,3190.10) 

5355862.61(4461

213.01,6366289.8

2) 

2976.48(2973.

96,2979.01) 

1.11(1.

04,1.19

) 

-0.31(-

0.37,-

0.25) 

Southern 

Latin 

America 

791243.50(6672

15.96,932375.19

) 

6402.55(6388.

43,6416.68) 

992954.99(83788

4.38,1162157.12) 

5797.71(5786.

27,5809.16) 

0.77(0.

69,0.85

) 

-0.38(-

0.45,-

0.31) 

Southern 

sub-Saharan 

Africa 

868059.12(7249

12.14,1032966.4

9) 

6729.15(6714.

54,6743.78) 

1362475.36(1134

865.68,1617305.4

3) 

6453.92(6443.

04,6464.81) 

1.61(1.

53,1.69

) 

0.00(-

0.16,0.1

6) 

Tropical 

Latin 

America 

3342870.27(279

0021.27,3965592

.32) 

8515.15(8505.

89,8524.41) 

4476909.72(3844

862.86,5137413.6

9) 

7384.51(7377.

64,7391.39) 

0.84(0.

40,1.28

) 

-0.66(-

0.99,-

0.32) 

Western 

Europe 

6938404.83(598

8635.69,7925271

.33) 

7219.17(7213.

78,7224.56) 

6894540.91(5805

793.02,8113929.9

3) 

7190.24(7184.

73,7195.75) 

0.05(-

0.03,0.

12) 

0.00(-

0.02,0.0

2) 

Western 

sub-Saharan 

Africa 

2724023.21(220

9081.61,3320864

.77) 

6641.44(6633.

23,6649.66) 

6269593.05(5083

327.31,7614826.8

8) 

5853.31(5848.

59,5858.02) 

2.84(2.

53,3.16

) 

-0.51(-

0.76,-

0.25) 
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Figure 1. 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 2. Association between ASI and age-standardized DALY and SDI by region and
country in 2019. A. shows the association between age-standardized incidence and SDI by
region and country in 2019. B. shows the association between age-standardized DALY and
SDI by region and country in 2019.
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Figure 3. Inter-regional DALY rate and incidence of depression among women of
childbearing age in 2019. A Prevalence 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
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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
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