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Background: Inflammatory bowel disease (IBD) substantially affects women of reproductive age, yet global trends and burdens
within this group remain inadequately explored. This study evaluates the global, regional, and national burdens of IBD among women
aged 15-49 from 1992 to 2021, with projections to 2030.

Methods: Data were obtained from the Global Burden of Disease (GBD) 2021 study. We analyzed incidence, mortality, and
disability-adjusted life years (DALYs) of IBD across age groups. Trends over time were assessed using estimated annual percentage
change (EAPC), and socio-demographic index (SDI) levels were applied to examine disparities related to development status.
Results: In 2021, the global IBD cases among women aged 15-49 reached 98,974.56, representing a 55.04% increase since 1992.
Mortality remained relatively stable, with 2,586.76 deaths in 2021, while DALY rose by 38.53% to 281,580.36. High SDI regions
exhibited higher incidence and DALYs rates but lower mortality rates. Conversely, low and middle SDI regions faced greater
challenges, with higher mortality and DALY’ rates despite lower incidence rates. By 2030, projections suggest a slight decline in
global incidence rates, reducing total cases to approximately 94,773. Mortality rates are anticipated to remain stable, though deaths
may slightly increase to 2781. DALY's are projected to rise marginally to 284,508 by 2030.

Conclusion: The global burden of IBD among women of reproductive age has markedly increased, displaying considerable regional
and socio-demographic variations. Targeted public health strategies are crucial, particularly in regions with lower development levels.
Keywords: inflammatory bowel disease, women of reproductive age, global burden, epidemiology, socio-demographic index

Introduction

Inflammatory Bowel Disease (IBD) is a chronic, relapsing condition that primarily includes Crohn’s disease (CD) and
ulcerative colitis (UC).! IBD most commonly affects young adults, with peak incidence between the ages of 15 and 30
years, and a smaller peak occurring in later adulthood.> These diseases are characterized by inflammation of the
gastrointestinal tract, leading to significant morbidity and disability.* Symptoms such as abdominal pain, diarrhea, and
weight loss can severely impact quality of life and result in substantial healthcare costs. Globally, the economic burden of
IBD is substantial, with significant implications for healthcare systems worldwide.”® In the United States alone, IBD
affects over 3 million individuals and is a leading cause of death and disability among digestive diseases.'® Despite a
decrease in prevalence from 1990 to 2019, the mortality rate for IBD in the US increased by 172%, and Disability
Adjusted Life Years (DALYs) rose by 16%, indicating a growing burden on the healthcare system.'® The economic

International Journal of Women’s Health 2025:17 36673681 3667
Received: 25 May 2025 © 2025 Ihang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creati org/licenses/by-nc/4.0/). By accessing the

Accepted: 9 October 2025
Published: 13 October 2025

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0009-0007-9193-9193
http://orcid.org/0009-0002-4927-8604
http://orcid.org/0009-0002-9017-0400
http://orcid.org/0000-0002-6985-4595
http://orcid.org/0000-0001-9179-5862
http://orcid.org/0009-0006-1823-9476
http://orcid.org/0000-0002-0221-8842
http://orcid.org/0000-0003-2216-9686
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Zhang et al

impact of IBD is multifaceted, involving direct costs such as hospitalizations, medications, and outpatient care, as well as
indirect costs related to lost productivity and long-term disability.

Compared with traditional therapies such as corticosteroids, aminosalicylates, and immunomodulators, which mainly
provide nonspecific immunosuppression or symptomatic relief, biologic therapies offer targeted modulation of key
inflammatory pathways.* With the advent of biologic therapies, there has been a substantial improvement in the
management of IBD.'"'? Biologics, such as anti-tumor necrosis factor (TNF) agents, have revolutionized the treatment
landscape by providing effective control of inflammation and reducing the need for surgery. These therapies have enabled
many patients to achieve and maintain remission, significantly improving their quality of life and long-term outcomes.

However, treating IBD in women of reproductive age presents unique challenges. The safety of biologic therapies
during pregnancy and breastfeeding is a critical concern that requires careful consideration and management.'* '
Evidence indicates that maintaining remission is crucial, as uncontrolled IBD itself increases risks of preterm birth
and low birth weight. Anti-TNF agents and newer IL-23 inhibitors are generally considered safe, while discontinuation
during pregnancy raises relapse risk.'> Surgical history also matters, since procedures such as ileal pouch—anal
anastomosis (IPAA) can reduce fertility.'> In addition, women with IBD have higher rates of cesarean section and
adverse maternal outcomes compared with women without IBD."”

Moreover, IBD can profoundly impact the psychological well-being of women in this age group, who often face
additional stress due to their roles in family and work.'® The burden of IBD may significantly affect their social roles and
overall quality of life.'”'® Therefore, understanding the epidemiology of IBD specifically in women of reproductive age
is essential for developing targeted interventions and support mechanisms. In particular, by disaggregating the repro-
ductive-age population into seven 5-year age bands and applying the Nordpred model for age-specific projections, this
study offers novel insights beyond prior GBD-based analyses.

Methods

Data Source

This study utilizes data from the 2021 Global Burden of Disease (GBD) study, which provides comprehensive estimates
on the incidence, prevalence, years lived with disability (YLDs), DALY, and healthy life expectancy (HALE) for 371
diseases and injuries across 204 countries and territories, encompassing 811 subnational regions.'*=° Specifically, our
research examines the burden of IBD among women of reproductive age from 1992 to 2021. The age groups included in
this study are: 15-19, 20-24, 25-29, 30-34, 35-39, 4044, and 4549 years. Data collected includes the number of cases,
incidence rates, mortality rates, and DALY rates. This research adheres to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines for reporting observational epidemiological studies.

Socio-Demographic Index (SDI)

Developed by GBD researchers, the SDI is a composite indicator of development status that is strongly correlated with
health outcomes. The SDI is the geometric mean of three key indices, each ranging from 0 to 1: the total fertility rate
under the age of 25 (TFU25), the mean education level for individuals aged 15 and older (EDU15+), and the lag-
distributed income (LDI) per capita. A location with an SDI of 0 represents a theoretical minimum level of development
relevant to health, while an SDI of 1 represents a theoretical maximum level. In this study, we used SDI to stratify
countries and regions into five categories (low, low-middle, middle, high-middle, and high) to analyze the burden of IBD
among women of reproductive age. This stratification helps to understand how socio-demographic factors influence the
incidence, prevalence, mortality, and DALY's associated with IBD in different development settings.

Statistical Analysis

We conducted a comprehensive statistical analysis to assess the burden of IBD among women of reproductive age from
1992 to 2021. Incidence rates, mortality rates, and DALY's rates were calculated per 100,000 population for each year and
age group (15-19, 20-24, 25-29, 30-34, 35-39, 4044, and 4549 years). The 95% uncertainty intervals (Uls) for these

estimates were derived from 1000 bootstrap replications to account for variability and ensure robustness."’
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To evaluate trends over time, we computed the estimated annual percentage change (EAPC) for incidence rates, mortality
rates, and DALY rates using joinpoint regression analysis. We investigated the relationship between socio-demographic
factors and the burden of IBD by stratifying data according to the SDI. To explore non-linear associations between SDI and
IBD outcomes, we used loess smoothing. Additionally, Spearman’s rank correlation was applied to examine linear trends and
the impact of different SDI levels on the burden of IBD.?! In our predictive analysis, we employed the Nordpred model, which
utilizes age-period-cohort analysis to forecast future disease trends. This method provides a structured framework for
estimating future health scenarios based on historical data and demographic dynamics.*> Our analysis was conducted on a
global scale, with a specific focus on forecasting IBD trends across different age groups of women of reproductive age. This
approach allows us to capture both the overall global burden and the specific impacts within this critical demographic. All
analyses were done in R 4.3.3 with packages: ggplot2, sf, segmented, broom, dplyr, tidyr, INLA, BAPC.

Results

Inflammatory Bowel Disease in Women of Reproductive: Global Trends

Incidence

In 2021, the global incidence of IBD among women of reproductive age was 98,974.56 cases (95% UI: 80,567.63—124,088.76).
This represents a 55.04% increase from the 63,839.03 cases (95% UI: 52,841.67—78,582.08) reported in 1992. The incidence rate
increased from 4.61 per 100,000 population (95% UI: 3.82-5.68) in 1992 to 5.08 per 100,000 population (95% UI: 4.13—6.37) in
2021, with an EAPC of 0.43 (95% CI: 0.28-0.58) (Table 1). In 2021, the highest incidence rate was observed in the age group of

Table | Incidence of Inflammatory Bowel Disease Among Women of Reproductive Age at the Global and Regional Levels Between
1992 and 2021

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

Southeast Asia

Southern Latin America
Southern Sub-Saharan Africa
Tropical Latin America
Western Europe

Western Sub-Saharan Africa

250.31(197.97-325.50)
185.12(150.23-233.83)
3009.14(2375.85-3915.45)
2242.86(1788.65-2875.08)
598.33(481.03-767.79)
1322.40(1086.65—1660.39)
16708.35(14,073.86-20,195.48)
2600.12(2089.09-3299.70)
11.98(9.40-15.47)
12452.80(10018.46-15841.51)
847.90(672.81-1086.60)
707.40(561.85-915.81)
223.82(179.16-288.53)
948.13(756.26-1222.34)
16193.79(13936.38—19058.69)
615.82(491.36-793.56)

424.32(330.92-543.92)
599.08(485.89-777.51)
6130.36(4875.54-7869.92)
2587.22(2068.22-3318.00)
1731.41(1388.78-2209.07)
1347.18(1080.1 1-1697.22)
19,864.53(16,479.19-24,224.81)
6470.68(5188.69-8348.70)
30.12(23.61-39.36)
29475.63(23726.73-37584.85)
1532.62(1225.21-1972.56)
1090.27(870.15—1414.39)
401.38(320.71-514.18)
1961.08(1549.94-2519.73)
16952.37(14016.73-20807.95)
1729.34(1395.15-2210.86)

(
(
0.56(0.45-0.73)
1.41(1.15-1.78)
(
(
(

0.88(0.69-1.14)
4.05(3.23-5.19)
1.31(1.05-1.68)

2.89(2.37-3.63)
22.09(18.60-26.70)
3.12(2.51-3.96
0.73(0.57-0.94
467(3.76-5.94
0.67(0.53-0.86
5.55(4.41-7.19
1.59(1.27-2.05
2.27(1.81-2.93)

16.83(14.48-19.81)
1.33(1.06-1.71)

)
)
)
)
)
)

(

(
0.62(0.49-0.80)
1.83(1.49-2.38)
1.85(1.47-2.38)
5.36(4.29-6.88)
1.62(1.30-2.06)
3.54(2.84-4.46)
23.64(19.61-28.83)
4.06(3.26-5.24)
0.87(0.68-1.13)
5.97(4.80-7.61)
0.84(0.67-1.08)
6.26(4.99-8.11)
1.85(1.48-2.37)
3.24(2.56-4.16)
18.19(15.04-22.33)
1.44(1.16-1.84)

location Incidence Case (95%Ul) Incidence Per100000 Population (95%Ul) EAPC (95% CI)
1992 2021 1992 2021 1992-2021
Global 63839.03(52841.67-78582.08) 98974.56(80567.63—124088.76) 4.61(3.82-5.68) 5.08(4.13-6.37) 0.43(0.28-0.58)
SDI
High SDI 33561.63(28498.07—40571.16) 38912.17(32056.09-47182.84) 14.62(12.41-17.67) 16.00(13.18-19.40) 0.30(0.13-0.48)
High-middle SDI 9817.53(8075.13—12136.56) 13109.09(10578.1 1-16676.40) 3.44(2.83-4.25) 4.30(3.47-5.47) 0.98(0.73-1.23)
Middle SDI 7775.03(6197.99-9899.80) 17539.71(14053.94-22428.97) 1.67(1.33-2.13) 2.84(2.27-3.63) 2.07(1.81-2.33)
Low-middle SDI 9852.10(7902.07-12489.76) 21925.21(17604.81-28110.12) 3.45(2.76-4.37) 4.33(3.48-5.55) 0.88(0.77-1.00)
Low SDI 2766.76(2207.76-3513.42) 7412.06(5945.17-9432.14) 2.35(1.88-2.99) 2.70(2.17-3.44) 0.59(0.51-0.68)
Regions
Andean Latin America 144.54(114.42-186.89) 316.84(248.34-408.44) 1.45(1.15-1.87) 1.82(1.42-2.34) 0.78(0.69-0.86)
Australasia 1354.69(1106.02—-1720.84) 1975.77(1602.94-2471.53) 24.61(20.10-31.27) 27.37(22.20-34.24) 0.65(0.32-0.98)
Caribbean 287.84(229.09-364.41) 442.75(355.59-563.23) 3.00(2.38-3.79) 3.68(2.96-4.68) 0.63(0.56-0.71)
Central Asia 811.96(645.92-1031.16) 1507.39(1199.27-1912.44) 4.71(3.75-5.99) 6.21(4.94-7.88) 0.86(0.80-0.92)
Central Europe 2321.73(1918.52-2850.41) 2404.22(1958.32-3002.20) 7.46(6.16-9.15) 9.34(7.60-11.66) 1.04(0.81-1.26)

(

(

(

(

(

0.43(0.26-0.60)
0.93(0.90-0.95)
3.40(2.67—4.13)
0.88(0.78-0.99)
0.86(0.79-0.93)
0.91(0.17-1.65)
0.25(0.09-0.41)
0.95(0.91-0.99)
0.59(0.55-0.62)
1.00(0.84-1.16)
0.74(0.71-0.78)
0.40(0.34-0.46)
0.59(0.48-0.70)
0.92(0.34-1.50)
0.25(0.01-0.48)
0.17(0.07-0.26)
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45-49 years, with a rate of 8.11 per 100,000 population, whereas the lowest incidence rate was found in the 15-19 years age
group, with a rate of 1.40 per 100,000 population (Figure 1). Between 1992 and 2021, the age group 4044 years experienced the
most significant change in incidence rates, with an increase of 0.53 per 100,000 population. Conversely, the 25-29 years age
group had the smallest change, with an increase of only 0.05 per 100,000 population (Figure 2).

Mortality

In 2021, the global number of deaths due to IBD among women of reproductive age was 2,586.76 (95% UI: 1,900.32—
3,125.77). This represents a 40.83% increase from the 1,836.75 deaths (95% UI: 1,195.53-2,384.65) reported in 1992.
The death rate remained relatively stable, with 0.13 deaths per 100,000 population (95% UI: 0.09-0.17) in 1992 and 0.13
deaths per 100,000 population (95% UI: 0.10-0.16) in 2021, with an EAPC of —0.07 (95% CI: —0.12 to —0.01)
(Supplement Table 1). In 2021, the highest death rate was observed in the age group of 4044 years, with a rate of

0.22 per 100,000 population, whereas the lowest death rate was found in the 15-19 years age group, with a rate of 0.03
per 100,000 population (Figure 1). Between 1992 and 2021, the age group 45-49 years experienced the most significant
decrease in death rates, with a reduction of 0.08 per 100,000 population. Conversely, the 30-34 years age group had the
smallest decrease, with a reduction of only 0.002 per 100,000 population (Figure 2).

DALYs

In 2021, the global number of DALY due to IBD among women of reproductive age was 281,580.36 (95% UI: 223,989.19—
349,965.81). This represents a 38.53% increase from the 203,259.52 DALY's (95% UI: 154,006.13-257,799.02) reported in
1992. The DALY rate slightly decreased from 14.68 per 100,000 population (95% UI: 11.12-18.62) in 1992 to 14.45 per
100,000 population (95% UI: 11.49-17.96) in 2021 (Supplement Table 2). In 2021, the highest DALY's rate was observed in
the age group of 40—44 years, with a rate of 23.38 per 100,000 population, whereas the lowest DALY's rate was found in the

1519 years age group, with a rate of 3.19 per 100,000 population (Figure 1). Between 1992 and 2021, the age group 4549
years experienced the most significant decrease in DALY s rates, with a reduction of 5.22 per 100,000 population. Conversely,
the 25-29 years age group had the smallest change, with a decrease of only 0.001 per 100,000 population (Figure 2).

Inflammatory Bowel Disease in Women of Reproductive: Socio-Demographic Index

Levels

Incidence

In 2021, the number of prevalent cases of IBD among women of reproductive age was highest in the High SDI region,
with a total of 38,912.17 cases (95% UI: 32,056.09-47,182.84). The High SDI region also had the highest prevalence
rate, at 16.00 per 100,000 population (95% UI: 13.18-19.40). The most significant increase in the number of cases from
1992 to 2021 was observed in the Middle SDI region, with an absolute increase of 9,764.68 cases. The Middle SDI
region also exhibited the highest EAPC, with a value of 2.07 (95% CI: 1.81-2.33) (Table 1).

Mortality

From 1992 to 2021, the regions that experienced a decline in mortality rates for IBD among women of reproductive age,
as indicated by the EAPC, included the High-middle SDI region with an EAPC of —1.64 (95% CI: —1.83 to —1.45), the
Low-middle SDI region with an EAPC of —0.35 (95% CI: —0.42 to —0.28), and the Middle SDI region with an EAPC of
—0.47 (95% CI: —0.60 to —0.34). In contrast, the High SDI region saw an increase in mortality rates, with an EAPC of
0.41 (95% CI: 0.06 to 0.75), as did the Low SDI region, with an EAPC of 0.13 (95% CI: 0.05 to 0.21). In 2021, the
highest mortality rate was observed in the Low SDI region, at 0.27 per 100,000 population (95% UI: 0.16-0.36), whereas
the lowest mortality rate was found in the High-middle SDI region, at 0.07 per 100,000 population (95% UI: 0.06-0.09)
(Supplement Table 1).

DALYs

From 1992 to 2021, the EAPC analysis revealed that the Middle SDI region experienced the most significant increase in
DALYs, with an EAPC of 0.39 (95% CI: 0.31-0.47). Conversely, the High-middle SDI region saw the most substantial
decrease in EAPC, registering —0.39 (95% CI: —0.47 to —0.32). In 2021, the High SDI region exhibited the highest

3670 https: International Journal of Women’s Health 2025:17
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Figure | Incidence, Death, and DALYs Numbers and Rates of Inflammatory Bowel Disease Among Women of Reproductive Age in 2021. (A) Number and rate of
incidence; (B) Number and rate of death; (C) Number and rate of DALYs.
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DALYs value for women of reproductive age (15—49 years) with IBD, reaching 75,867.33 (95% UIL: 53,581.20-
102,607.88). In contrast, the High-middle SDI region had the lowest DALYs value in 2021, recorded at 31,075.70
(95% UI: 23,755.44-40,083.38) (Supplement Table 2).

Inflammatory Bowel Disease in Women of Reproductive: Geographic Regional Trends
Incidence

In 2021, the highest number of incident cases of IBD among women of reproductive age was reported in High-income North
America, with 19,864.53 cases (95% UI: 16,479.19-24,224.81). In contrast, Oceania had the fewest cases, with 30 cases (95%
UI: 24-39). The region with the highest EAPC in incidence rates was East Asia, showing substantial growth over the period,
with an EAPC of 3.40 (95% CI: 2.67—4.13). Oceania exhibited the lowest EAPC at 0.59 (95% CI: 0.55-0.62) (Table 1).

In 2021, the highest incidence rate was observed in High-income North America, with a rate of 23.64 per 100,000
population (95% UI: 19.61-28.83), while Oceania had the lowest incidence rate at 0.87 per 100,000 population (95% UI:
0.68-1.13). Among the 21 GBD regions, 8 regions had incidence rates above the global mean of 5.08 per 100,000
population (95% UI: 4.13-6.37), such as High-income North America, Southern Latin America, and Western Europe. In
contrast, 13 regions, including Southeast Asia and East Asia, had incidence rates below the global mean (Table 1).
Overall, a positive correlation is evident between SDI levels and IBD incidence rates, indicating that more developed
regions experience higher rates of this disease (Figure 3).

Mortality
In 2021, the highest number of deaths due to IBD among women of reproductive age was reported in South Asia, with
544.17 deaths (95% UI: 348.04-934.81). Oceania reported the fewest deaths, with 0.59 cases (95% UI: 0.31-0.94). The
highest EAPC in mortality rates was in Australasia, with an EAPC of 2.69 (95% CI: 1.67-3.73), while High-income Asia
Pacific had the lowest EAPC at —3.48 (95% CI: —3.78 to —3.17) (Supplement Table 1).

The highest mortality rate in 2021 was in Central Sub-Saharan Africa, at 0.09 per 100,000 population (95% UI: 0.05-0.14),
and the lowest was in High-income North America, at 0.20 per 100,000 population (95% CI: 0.19-0.21). Among the 21 GBD
regions, 7 regions had mortality rates above the global mean of 0.13 per 100,000 population (95% UI: 0.10-0.16), including

Western Sub-Saharan Africa and Eastern Europe, while 14 regions, such as Southeast Asia and Australasia, had rates below
the global mean (Supplement Table 1). Overall, the data reveal a strong inverse relationship between SDI levels and IBD

mortality rates, highlighting that less developed regions are more heavily burdened by mortality due to IBD (Figure 3).

DALYs
In 2021, the highest number of DALY's due to IBD among women of reproductive age was reported in South Asia, with
67,327.10 DALY's (95% UI: 48,638.08-92,097.98). Oceania reported the fewest DALY's, with 68.95 DALYs (95% UI:
48.66-94.67) (Supplement Table 2).

The highest EAPC in DALY rates was in Central Latin America, with an EAPC of 1.15 (95% CI: 0.98-1.32), while
Andean Latin America had the lowest EAPC at —1.57 (95% CI: —1.87 to —1.26). Among the 21 GBD regions, 9 regions had
DALY rates above the global mean of 14.45 per 100,000 population, including Western Sub-Saharan Africa and Australasia,

while 12 regions, such as Southeast Asia and East Asia, had rates below the global mean (Supplement Table 2). The graph

depicts a U-shaped curve, indicating that both low and high SDI regions have higher DALY rates due to IBD, while middle
SDI regions have lower rates (Figure 3).

Inflammatory Bowel Disease in Women of Reproductive: National Trends
Incidence

In 2021, the highest number of incident cases of IBD among women of reproductive age was reported in India, with
22,540.84 cases (95% UI: 18,131.75-28,645.95). The country with the highest EAPC in incidence rates was China, with an
EAPC of 3.45 (95% CI: 2.71-4.19). On the other hand, Finland had the lowest EAPC at —1.85 (95% CI: —2.28 to —1.42)
(Supplement Table 3).

The incidence rates of IBD among women of reproductive age in 2021 demonstrate a positive correlation with the SDI across
204 countries. High SDI countries, such as the Netherlands (32.38 per 100,000 population), Germany (26.99 per 100,000
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population), and Norway (25.76 per 100,000 population), show relatively high incidence rates. In contrast, low SDI countries,
such as the Lao People’s Democratic Republic (0.82 per 100,000 population) and Cambodia (0.83 per 100,000 population),
exhibit significantly lower incidence rates. Middle SDI countries, including Kazakhstan (6.63 per 100,000 population) and the
Kyrgyz Republic (5.28 per 100,000 population), present moderate incidence rates (Supplement Table 3). This pattern indicates
that higher levels of socioeconomic development are associated with increased incidence rates of IBD (Figure 4).

Mortality

In 2021, the highest number of deaths due to IBD among women of reproductive age was reported in India, with 357.21 deaths
(95% UI: 203.56-652.99). The country with the highest EAPC in mortality rates was American Samoa, with an EAPC 0f4.02
(95% CI: 2.84-5.22). Conversely, Singapore had the lowest EAPC at —8.05 (95% CI: —8.50 to —7.60) (Supplement Table 4).
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The mortality rates due to IBD across countries in 2021 illustrate an inverse relationship with SDI levels. High SDI
countries, such as Canada (0.13 per 100,000 population) and Australia (0.10 per 100,000 population), report relatively
low mortality rates. In contrast, low SDI countries, such as Nigeria (0.56 per 100,000 population) and Ghana (0.71 per
100,000 population), experience significantly higher mortality rates. Middle SDI countries, including Kazakhstan (0.27
per 100,000 population) and Brazil (0.23 per 100,000 population), display moderate mortality rates (Supplement
Table 4). This pattern highlights how socioeconomic development influences IBD mortality rates, with more developed

regions achieving lower rates (Figure 4).

DALYs

In 2021, the highest number of DALY's due to IBD among women of reproductive age was reported in India, with 48,130.70
DALYs (95% UI: 34,218.65-67,011.34). The highest DALY rate was observed in Guinea-Bissau, with a rate of 87.33 per
100,000 population (95% UI: 47.06—141.34), while the lowest DALY rate was in the Solomon Islands, at 1.72 per 100,000
population (95% UI: 1.18-2.37). The country with the highest EAPC in DALY rates was Libya, with an EAPC of 2.67 (95%
CI: 2.42-2.93). Conversely, Estonia had the lowest EAPC at —2.64 (95% CI: —3.66 to —1.60) (Supplement Table 5).

The DALY rates due to IBD across countries in 2021 demonstrate a U-shaped pattern when examined in relation to
SDI levels (Figure 4). High SDI countries, such as Canada (76.20 per 100,000 population) and the United States (38.67
per 100,000 population), exhibit relatively elevated DALY rates. Similarly, low SDI countries, such as Nigeria (34.37 per
100,000 population) and Ghana (43.54 per 100,000 population), also report elevated DALY rates. In contrast, middle SDI
countries, including Kazakhstan (24.27 per 100,000 population), Brazil (16.14 per 100,000 population), and Turkey
(12.01 per 100,000 population), display moderate DALY rates (Supplement Table 5).
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Inflammatory Bowel Disease in Women of Reproductive Age: Projected Global Trends
(2021-2030)

From 2021 to 2030, the global burden of IBD among women of reproductive age is projected to decline gradually. In
2021, the number of IBD cases was estimated at 98,975, with an incidence rate of 5.08 per 100,000. By 2030, this
number is expected to decrease to 94,773, with a corresponding incidence rate of 4.51 per 100,000. Despite this decrease,
the number of deaths attributable to IBD is anticipated to rise slightly, from 2587 in 2021 to 2781 in 2030, while the
mortality rate will remain stable at around 0.132 per 100,000. The DALY associated with IBD are expected to increase
slightly from 281,580 years in 2021 to 284,508 years in 2030, with the DALY rate changing from 14.45 per 100,000 in
2021 to 13.55 per 100,000 in 2030 (Supplement Table 6).

Age-specific trends reveal that the incidence of IBD increases progressively with age, peaking in the 45 to 49 age
group by 2030, where the number of cases is projected to reach 21,213, with an incidence rate of 7.79 per 100,000. The
incidence remains high in the 40 to 44 age group as well, with 20,736 cases and an incidence rate of 6.96 per 100,000.
Correspondingly, the death rate is expected to escalate from 0.03 per 100,000 in the 15 to 19 age group to 0.21 per
100,000 in the 45 to 49 age group, with the 40 to 44 age group seeing a similar rate of 0.22 per 100,000. The DALY's rate
will similarly rise with age, starting at 2.95 per 100,000 in the youngest group (15-19 years) and peaking at 21.42 per
100,000 in the 45 to 49 age group, closely followed by 21.18 per 100,000 in the 40 to 44 age group. These trends
underscore the increasing burden of IBD with advancing age, particularly in the older reproductive age groups (Figure 5).
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Discussion

The burden of IBD has been increasing steadily, presenting a significant public health challenge,>’ particularly among
women of reproductive age.”> This demographic is unique due to the intersection of their reproductive health and the
management complexities of IBD.?* Our study conducted a comprehensive analysis of the global, regional, and national
burden of IBD from 1992 to 2021, focusing on incidence, mortality, and DALYs. We further explored how these
indicators varied across different regions and countries according to their SDI levels. This study provides crucial
epidemiological evidence necessary for developing targeted public health strategies and interventions aimed at mitigating
the impact of IBD on women of reproductive age, ultimately improving their quality of life and health outcomes.

Globally, the incidence, mortality, and DALY's associated with IBD among women of reproductive age have shown
significant trends from 1992 to 2021. The incidence of IBD increased by 55.04%, from 63,839.03 cases in 1992 to
98,974.56 cases in 2021, with the incidence rate rising from 4.61 to 5.08 per 100,000 population. The highest incidence
rate in 2021 was observed in women aged 45—49 years, whereas the lowest was in those aged 15-19 years. This suggests
that older women within the reproductive age spectrum are more frequently diagnosed with IBD. As women age, the
decline in immune regulation and significant alterations in gut microbiota may synergistically contribute to the increased
risk and higher incidence of IBD.**°

Despite the increase in incidence, the overall mortality rate remained relatively stable, staying at around 0.13 deaths
per 100,000 population. The highest mortality rate was observed in the 40-44 years age group, reaching 0.22 deaths per
100,000 population. However, DALY's increased by 38.53%, indicating a growing burden of disability. The age group of
45-49 years experienced the most significant increase in DALY, highlighting the prolonged impact of IBD on older
women within the reproductive age. This could be due to the chronic nature of the disease and its complications,
including frequent relapses, long-term medication requirements, and surgeries, all of which impact quality of life.>” %
Public health interventions must address these growing burdens to improve outcomes and quality of life for this
vulnerable population.

The burden of IBD among women of reproductive age varies significantly across different socioeconomic contexts, as
illustrated by the SDI. In regions with higher SDI, such as North America, Western Europe, and Australia, the incidence
of IBD is markedly elevated. For instance, in economically developed regions like North America, IBD stands as a
leading cause of disability and mortality among digestive diseases. This substantial disease burden necessitates robust
healthcare interventions. Contributing to this higher incidence is the heightened awareness and availability of advanced
diagnostic tools in these regions, including endoscopy, fecal calprotectin, and gastrointestinal ultrasound, which enhance
IBD detection.’*' These diagnostic tools, combined with a high index of suspicion in primary care settings, facilitate
earlier and more frequent diagnoses, potentially inflating incidence rates compared to regions with less developed
healthcare infrastructures. Furthermore, these regions benefit from early detection, comprehensive management proto-
cols, and greater access to advanced therapies, which together contribute to lower mortality rates, despite the higher
prevalence of the disease.

Beyond diagnostic advances, therapeutic innovations—particularly the introduction of biologics since the late 1990s
—have substantially improved the prognosis of IBD.?? Infliximab was first approved for Crohn’s disease in 1998 and
subsequently for ulcerative colitis, with newer biologics such as IL-12/23 and IL-23 inhibitors further broadening
treatment options.>® Evidence from clinical trials and population-based studies indicates that biologics reduce hospita-
lization, surgery, and mortality, while improving quality-adjusted life years (QALYs).** These advances may help explain
the stabilization or decline in mortality despite rising incidence, particularly in high-SDI regions where access to
biologics is greater. Although GBD data cannot directly capture treatment effects, acknowledging these developments
provides important context for interpreting observed trends and emphasizes the need for equitable access in reproductive-
age women.

In contrast, lower SDI regions, such as Western Sub-Saharan Africa, exhibit lower incidence rates but face
disproportionately higher mortality and DALY rates. This disparity is largely driven by inadequate healthcare infra-
structure, limited access to advanced therapies, and delays in diagnosis, which exacerbate the disease burden.**>® Middle
SDI regions, including Central Asia and Latin America, are currently navigating a transitional phase characterized by
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improvements in healthcare systems that have begun to enhance disease identification and management. Despite these
advancements, these regions continue to face significant challenges in managing the chronic and debilitating nature of
IBD, as reflected by the substantial increase in DALYs. This growing burden is compounded by the rapid urbanization
and westernization in these areas, which contribute to a rising incidence of IBD.® Addressing these disparities is essential
for improving health outcomes and the quality of life for women of reproductive age affected by IBD, particularly as
these regions confront the dual challenges of increasing prevalence and an aging population.

Finally, the projected trends in the global burden of IBD among women of reproductive age from 2021 to 2030
indicate important shifts across different age groups. While the overall incidence rate is projected to decrease slightly, the
total number of cases remains substantial, particularly in the older segment of this age range. The mortality rate is
expected to remain stable, yet an increase in the number of deaths is anticipated, reflecting population growth within this
demographic. Additionally, a slight increase in DALY's is expected, especially among those aged 40—49, underscoring the
ongoing challenge posed by the chronic nature of IBD. These projections highlight the necessity for targeted public
health interventions, focusing on early diagnosis, effective disease management, and comprehensive support, to alleviate
the long-term impact of IBD on this population.

Limitations

This study has several limitations. First, the reliance on GBD 2021 data, which incorporates modeled estimates, may
introduce inaccuracies, particularly in low-income regions where data quality is less reliable. This could lead to an
underestimation of the true burden of IBD in these areas. Additionally, the projections for IBD burden are based on
historical trends and do not consider potential future interventions or policy changes that could alter these trends.
Furthermore, the study was unable to analyze specific risk factors for IBD due to the limitations of the database used,
which could have provided more insights for targeted interventions. Finally, ecological and environmental factors such as
latitude, UV exposure, and vitamin D—known to be associated with IBD epidemiology—could not be assessed, as these
indices are not included in the GBD 2021 dataset.

Conclusion

In conclusion, the global burden of IBD among women of reproductive age has significantly increased from 1992 to
2021, with the total number of cases rising by 55% and incidence rates showing a steady upward trend. This growth
highlights the ongoing challenges posed by IBD on a global scale. Substantial variations are evident across different SDI
regions. High SDI regions, while experiencing higher incidence rates and DALY, have relatively lower mortality rates.
In contrast, low SDI regions face a disproportionate burden, with higher mortality and DALY's despite lower incidence
rates. Looking forward, projections to 2030 suggest a slight decrease in global incidence rates; however, the absolute
number of cases and related deaths is expected to continue increasing, particularly among older women within the
reproductive age range. These findings emphasize the urgent need for targeted public health interventions that focus on
early diagnosis, effective management strategies, and comprehensive support systems, particularly in resource-limited
settings.

Abbreviation

IBD, Inflammatory Bowel Disease; GBD, Global Burden of Disease; DALYSs, Disability-Adjusted Life Years; EAPC,
Estimated Annual Percentage Change; SDI, Socio-Demographic Index; CD, Crohn’s disease; UC, Ulcerative Colitis;
TNF, Tumor Necrosis Factor; YLDs, Years Lived with Disability; HALE, Healthy Life Expectancy.
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