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Background: This study aims to analyze the historical trends of inflammatory bowel disease (IBD) burden in the elderly from 1990 to 2021 and forecast future trends up to 2051.Methods: Data from the Global Burden of Disease Study 2021 were utilized. Age-standardized rates (ASR) for incidence, prevalence, mortality, and disability-adjusted life years (DALYs) were calculated. Estimated annual percentage changes (EAPCs) were computed to quantify temporal trends. A Bayesian Age-Period-Cohort model was employed to project future trends.Results: From 1990 to 2021, the global number of elderly IBD increased from 573,500 to 1,278,190. The age-standardized incidence rate (ASIR) rose from 8.01 to 8.77 per 100,000, while the age-standardized prevalence rate (ASPR) slightly decreased from 118.14 to 117.29 per 100,000. Death number increased from 14,400 to 33,490, but the age-standardized mortality rate decreased from 3.21 to 2.84 per 100,000. DALYs increased from 324,100 to 683,750, with the age-standardized DALYs rate declining from 68.78 to 60.88 per 100,000. Significant geographical variations were observed, with high Socio-demographic Index regions showing the highest burden. Projections suggest that by 2051, elderly IBD prevalence number may reach 2,316,000, with ASIR and ASPR potentially rising after 2035 and 2042, respectively. Deaths and DALYs are projected to increase to 75,000 and 1,401,000 respectively, despite continued declines in ASRs.Conclusion: The absolute burden of IBD in the elderly population is projected to increase substantially by 2051, despite decreasing ASRs. These findings underscore the need for tailored healthcare strategies and resource allocation to address the growing challenge of elderly IBD globally.Keywords: inflammatory bowel disease, elderly, global burden, trends, projections
INTRODUCTION
Inflammatory bowel disease (IBD), primarily comprising Crohn’s disease and ulcerative colitis, is a group of chronic, relapsing inflammatory disorders affecting the gastrointestinal tract (Ramos and Papadakis, 2019). In recent decades, the global incidence and prevalence of IBD have risen significantly, emerging as a major public health concern (Ng et al., 2017). According to the latest Global Burden of Disease (GBD) Study, the number of IBD patients worldwide reached 6.8 million in 2017, an 83.8% increase from 1990 (Collaborators, 2020). This upward trend is not limited to Western developed countries but has also been observed in newly industrialized nations across Asia, Africa, and South America (Kaplan and Windsor, 2021). Environmental factors play a crucial role in IBD pathogenesis. Recent research suggests that industrialization, Western dietary patterns, increased antibiotic use, and environmental pollution may contribute to the rising incidence of IBD (Ananthakrishnan et al., 2018). Additionally, genetic factors and gut microbiota dysbiosis are considered important mechanisms in IBD development (Kostic et al., 2014).
Recent epidemiological studies have provided new insights into the burden of IBD in the elderly population. A nationwide population-based cohort study on elderly-onset IBD revealed that the incidence of IBD in individuals aged 60 and above has been steadily increasing over the past 2 decades (Singh et al., 2024). These findings highlight the growing importance of understanding and managing IBD in older adults. Furthermore, a Joinpoint regression analysis of global IBD burden trends from 1990 to 2019 uncovered divergent trends in different age cohorts. Notably, significant differences in IBD burden were found between the 10–24 and 50–69 age groups, suggesting age-specific factors influencing IBD epidemiology (Wang et al., 2024).
IBD not only impairs patients’ quality of life but also imposes a substantial economic burden on healthcare systems. A study of IBD patients in the United States revealed that their average annual medical expenditure in 2015–2016 was $22,987, more than triple that of non-IBD individuals (Park et al., 2020). Furthermore, IBD is associated with various complications and comorbidities, including depression, intestinal tumors, and cardiovascular diseases (Barberio et al., 2021; Rajamäki et al., 2021; Chen et al., 2022).
As the population ages, the proportion of elderly IBD patients continues to increase. The age-specific prevalence rate of IBD exhibited distinct peaks across different age groups. The highest prevalence was observed in the 60–64 years age bracket for one demographic group, while another group showed peak prevalence in the 70–74 years age range (Collaborators, 2020). A Canadian study showed that the percentage of IBD patients aged 60 and above rose from 18.9% in 1999 to 35.7% in 2018 (Coward et al., 2019). Elderly IBD patients face unique challenges, such as multiple comorbidities, drug interactions, and increased surgical risks (Taleban et al., 2015).
Despite significant advancements in IBD treatment over the past 2 decades, particularly with the introduction of biologics that have greatly improved patient outcomes, a considerable portion of patients still respond poorly to existing therapies or experience severe side effects (Neurath, 2017; Roda et al., 2020). Therefore, developing new treatment strategies, especially personalized approaches for elderly patients, remains a focus of current research (Danese et al., 2013).
Accurately predicting IBD trends over the next 30 years is crucial for effective prevention and management, given the rising global burden and complex factors involved. This study aims to analyze historical trends in the global burden of IBD and forecast developments over the next 3 decades, providing a scientific basis for global IBD control efforts.
METHODS
Data source
This study utilized data from the GBD 2021, which includes IBD incidence, prevalence, deaths, and disability-adjusted life years (DALYs) across different age groups, genders, and geographical locations. Our analysis focused particularly on the elderly population (aged ≥60 years). Our selection of 60 years as the threshold for defining the elderly population aligns with the World Health Organization’s definition of older adults in developed countries and is consistent with the age limit used in the majority of IBD studies (Nørgård et al., 2024; Sivanathan et al., 2023).
Data processing
We employed data from the GBD 2021 database, which encompasses various burden metrics for IBD across different demographic and geographic categories. Our analysis concentrated on the elderly population (aged ≥60 years). Age groups were divided into 18 intervals, with the 60+ population further stratified into “60–64”, “65–69”, “70–74”, “75–79”, “80–84”, “85–89”, “90–94”, and “95+ years” categories.
Statistical analysis
Age-standardized rates (ASRs) for incidence, prevalence, deaths, and DALYs were calculated using the World Health Organization’s 2000–2025 World Standard Population as the reference. The calculation process was as follows: 1. Collect raw incidence numbers and population data for each region, year, and age group. 2. Calculate the specific incidence rate for each age group. 3. Calculate the weighted incidence rate for each age group (w[i] *r[i]). 4. Sum the weighted incidence rates to obtain the total ASR. The formula for ASR is: ASR = Σ(w[i] *r[i])/Σw[i]. Where w[i] is the weight for age group i in the standard population, and r[i] is the age-specific rate for age group i in the population of interest.
We calculated the estimated annual percentage change (EAPC) to quantify IBD burden trends from 1990 to 2021. The EAPC calculation process was as follows: 1. Take the natural logarithm of each year’s ASR, i.e., ln(ASR). 2. Establish the following linear regression model: ln(ASR) = β0 + β * (year - 1990) + ε. Where β0 is the intercept, β is the slope, and ε is the error term. 3. Calculate EAPC: EAPC = (e^β - 1) * 100%. Where e is the base of natural logarithms. The 95% uncertainty interval (UI) for EAPC was calculated as: 95% UI = [(e^(β - 1.96 * SE) - 1) * 100%, (e^(β + 1.96 * SE) - 1) * 100%]. Where SE is the standard error of β. A positive EAPC value indicates an upward trend in ASR during the study period, while a negative value suggests a downward trend. The EAPC value represents the average annual percentage change. If the 95% confidence interval of EAPC does not include 0, the trend is considered statistically significant.
An Age-Period-Cohort (APC) model, specifically the Bayesian age-period-cohort (BAPC) method, was employed to analyze and predict IBD trends in the elderly population. This model was chosen for its ability to simultaneously consider age, period, and cohort effects, making it particularly suitable for analyzing and predicting long-term trends in chronic diseases such as IBD (Riebler et al., 2016). The BAPC model was used to fit observed data from 1990 to 2021 and forecast trends from 2022 to 2051. Separate analyses were conducted for the total population, males, and females to compare gender differences.
All statistical analyses and visualizations were performed using R software (version 4.3.3). Key R packages utilized included ‘INLA’ for Bayesian inference, ‘BAPC’ for BAPC model, ‘reshape2’ for data reshaping, ‘tidyverse’ for data manipulation and visualization, and ‘ggplot2’ for creating graphics. A p-value <0.05 was considered statistically significant.
RESULTS
Historical trends in global elderly IBD disease burden (1990–2021)
Global elderly IBD incidence more than doubled from 39,000 in 1990 to 95,240 in 2021, accounting for 25.4% of all IBD cases (Supplementary Tables 1, 2). The age-standardized incidence rate (ASIR) also showed an upward trend, increasing from 8.01 to 8.77. The prevalence similarly rose substantially, from 573,500 to 1,278,190, representing about 33.37% of all IBD prevalence in 2021 (Supplementary Table 2). However, the age-standardized prevalence rate (ASPR) slightly decreased from 118.14 to 117.29.
Gender differences were observed, with males showing slightly higher ASIR but females having a higher prevalence count, although ASPR was similar between genders (Supplementary Tables 3, 4). Geographically, high Socio-demographic Index (SDI) regions, particularly Australasia and high-income North America, exhibited the highest ASIR and ASPR. In contrast, East and Southeast Asian regions showed lower rates but with increasing trends.
The number of deaths increased from 14,400 to 33,490, accounting for 78.97% of all IBD deaths in 2021 (Supplementary Tables 5, 6). However, the age-standardized mortality rate (ASMR) showed a declining trend, decreasing from 3.21 to 2.84. DALYs rose from 324,100 to 683,750, representing 45.27% of all IBD DALYs in 2021 (Supplementary Tables 7, 8). The age-standardized DALYs rate (ASDR) also decreased from 68.78 to 60.88.
During the 1990–2021 period, global elderly IBD incidence and prevalence rates showed increasing trends, with EAPCs of 0.59 and 0.05 respectively (Figure 1). Conversely, mortality and DALYs rate exhibited declining trends, with EAPCs of −0.42 and −0.40 respectively. Regional disparities were evident, with East Asia showing the most significant increase in incidence rate (EAPC = 2.42), while high-income North America had the fastest growth in prevalence rate (EAPC = 0.43). Regarding mortality, Australasia demonstrated the most pronounced upward trend (EAPC = 3.44), while high-income Asia Pacific showed the most significant decline (EAPC = −3.46). In terms of disease burden, Australasia exhibited the largest increase (EAPC = 1.28), while high-income Asia Pacific again showed the most marked decrease (EAPC = −1.88).
[image: Figure 1]FIGURE 1 | EAPCs of the ASRs for elderly IBD in Global and 26 regions. ASR, age-standardized rate; ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-adjusted life years; ASDR, age-standardized DALYs rate; EAPC, estimated annual percentage change; IBD, inflammatory bowel disease.
Age-stratified analysis of global elderly IBD burden (1990–2021)
The disease burden of elderly IBD exhibited significant changes from 1990 to 2021. ASIR increased across most age groups, with a more pronounced rise observed among females (Figure 2). While ASPR remained relatively stable over this 31-year period, a slight increase was noted in older age groups. ASMR and ASDR escalated sharply with age, particularly in individuals over 85 years old. Notably, both mortality and DALYs rates in 2021 were marginally higher than those in 1990 across most age groups.
[image: Figure 2]FIGURE 2 | Global burden of Elderly IBD in 1990 and 2021 by sex and age group. ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-adjusted life years; ASDR, age-standardized DALYs rate; EAPC, estimated annual percentage change; IBD, inflammatory bowel disease.
The number of incidence increased markedly in all age groups, with the most significant rise observed in the 60–74 years age bracket (Figures 3A, B). For instance, the number of incidence in the 60–64 years age group nearly doubled, from approximately 12,776 in 1990 to 29,722 in 2021. The growth in prevalence was even more substantial, with the same age group experiencing an increase from 181,269 in 1990 to 379,810 in 2021. Gender disparities were evident, with females showing slightly higher incidence and prevalence numbers than males in most age groups. Mortality figures also demonstrated an upward trend, particularly pronounced in the older age groups (85 years and above) (Figures 3C, D). A striking example is the more than six-fold increase in deaths among those aged 95 and over, rising from 344 in 1990 to 2,321 in 2021.
[image: Figure 3]FIGURE 3 | Global burden of Elderly IBD in 1990 and 2021 by sex and age group. (A) Elderly IBD incidence number; (B) Elderly IBD prevalence number; (C) Elderly IBD deaths number; (D) Elderly IBD DALYs number. DALYs, disability-adjusted life years; IBD, inflammatory bowel disease.
Geographic distribution of global elderly IBD disease burden (2021 status)
The incidence and prevalence of elderly IBD showed distinct geographical variations (Figure 4A). Developed countries and regions, such as North America (particularly the United States and Canada), Western Europe, Australasia, and New Zealand, exhibited the highest incidence and prevalence rates. In contrast, most regions in Africa, the Middle East, and South America showed lower rates. Significant disparities were also observed within Asia, with developed East Asian countries like Japan and South Korea showing markedly higher rates than Southeast and South Asian regions.
[image: Figure 4]FIGURE 4 | ASIRs, ASPRs, ASMRs, and ASDRs of elderly IBD in 2021 by country (or territory). IBD, inflammatory bowel disease; ASIR, age standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized disability-adjusted life-years rate.
Similar geographical disparities were observed in mortality rates and disease burden (Figure 4B). North America (especially the US and Canada), parts of Western Europe, and Australasia showed higher ASMR and ASDR. Most Asian, African, and South American countries had relatively lower ASMR and ASDR. Notably, some West African countries and North African regions displayed moderate levels of mortality and disease burden. Within Europe, clear differences were observed, with Northern and Western European countries generally showing higher ASMR and ASDR than Eastern and Southern European countries.
Relationship between socioeconomic development and elderly IBD disease burden
At the regional level (Figure 5), ASIR, ASPR, ASMR), and ASDR all showed positive correlations with SDI (r = 0.49, 0.6, 0.43, and 0.52 respectively; all p < 0.001). Significant disparities were observed among regions, with high-income areas such as North America and Western Europe exhibiting generally higher indicator values compared to low-SDI regions like Central and Southeast Asia. Eastern Europe and South Asia demonstrated a sharp increase in indicators at higher SDI levels, reflecting unique challenges faced during rapid economic development.
[image: Figure 5]FIGURE 5 | ASRs for elderly IBD in different GBD regions by SDI, 1990–2021. IBD, inflammatory bowel disease; ASIR, age standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized disability-adjusted life-years rate.
At the national level (Supplementary Figure 1), ASIR and ASPR exhibited even stronger positive correlations with SDI (r = 0.5 and 0.55 respectively, p < 0.001). However, the correlation between ASMR and SDI was weak and insignificant (r = 0.06, p = 0.44), potentially reflecting the mitigating effect of improved healthcare on mortality rates despite increased incidence. ASDR showed a weak to moderate positive correlation with SDI (r = 0.2, p < 0.01). Notably, substantial variations in indicators were observed even among high-SDI countries such as New Zealand, Canada, and the Netherlands.
Future trends prediction for global elderly IBD disease burden (2022–2051)
Predictions based on the BAPC model indicated that ASIR and ASPR would initially decrease and then increase (Figures 6A, B). ASIR is expected to start rising in 2035, reaching approximately 9.58 by 2051, while ASPR is predicted to begin increasing in 2042, reaching about 105.18 by 2051. In contrast, ASMR and ASDR are projected to continuously decline, reaching approximately 2.17 and 52.36 respectively by 2051 (Figures 6C, D).
[image: Figure 6]FIGURE 6 | The global disease burden of elderly IBD predicted by BAPC model from 2022 to 2051. (A) ASIR; (B) ASPR; (C) ASMR; (D) ASDR; (E) Incidence number; (F) Prevalence number; (G) Deaths number; (H) DALYs. ASIR, age-standardized incidence rate; ASPR, age-standardized prevalence rate; ASMR, age-standardized mortality rate; DALYs, disability-adjusted life years; ASDR, age-standardized DALYs rate; EAPC, estimated annual percentage change; IBD, inflammatory bowel disease.
The predictions suggest that females will have higher ASIR and ASPR than males, while males will show slightly higher ASMR and ASDR (Figures 6A–D). In absolute number, incidence, prevalence, deaths, and DALYs for elderly IBD are all projected to increase continuously, reaching approximately 206,000, 2,316,000, 75,000, and 1,401,000 respectively by 2051 (Figures 6E–H).
DISCUSSION
This study comprehensively analyzed global trends in the disease burden of elderly IBD from 1990 to 2021 and predicted future trends for the next 30 years using the BAPC model. Our findings reveal that while age-standardized incidence and prevalence rates for elderly IBD have remained relatively stable, absolute number have shown significant growth, closely correlating with global aging trends (Ng et al., 2017).
Elderly IBD burden generally increases with socioeconomic development, as indicated by the SDI (Windsor and Kaplan, 2019). However, this relationship is not linear. The global trend line demonstrates an acceleration of disease burden at medium SDI levels, highlighting the complex interplay between societal development and health outcomes (Ng et al., 2019). This non-linear pattern suggests that as countries transition through different stages of development, they may face varying challenges in managing elderly IBD (Kaplan and Ng, 2017).
The observed variability among countries with similar SDI levels indicates that factors beyond socioeconomic development significantly influence the IBD burden in the elderly population (Ananthakrishnan, 2015). These factors may include genetic predisposition, environmental exposures, dietary habits, and differences in healthcare systems and policies (Molodecky et al., 2012). Such diversity underscores the need for tailored approaches in addressing elderly IBD across different global contexts (Bernstein, 2017).
These findings have important implications for future healthcare planning and policy development. They provide a foundation for predicting IBD trends in the elderly population over the next 3 decades, allowing for more accurate forecasting of healthcare needs (Coward et al., 2019). Moreover, they emphasize the importance of developing targeted prevention and management strategies that consider not only the socioeconomic status of a region or country but also its unique genetic, environmental, and healthcare characteristics (Ng et al., 2017). This nuanced understanding is crucial for effectively addressing the growing challenge of elderly IBD in an increasingly aging global population (Beard et al., 2016).
Our findings align with recent studies on the global burden of IBD. An analysis of GBD 2021 data reported a consistent increase in IBD burden worldwide from 1990 to 2021, with notable variations across regions and age groups (Lin et al., 2024). These results corroborate our observations on the rising prevalence of IBD in the elderly population.
The COVID-19 pandemic has also impacted IBD epidemiology. A comparison of two nationwide cohorts examining IBD epidemiology during the pandemic found changes in diagnosis patterns and healthcare utilization (Atia et al., 2024). While our study does not specifically address the pandemic’s impact, these findings underscore the need for continued monitoring of IBD trends in the context of global health crises.
Additionally, a recent study highlighted the prevalence and challenges of polypharmacy in older adults with IBD (Kochar et al., 2024). This aspect is particularly relevant to our findings on the increasing burden of IBD in the elderly, as it emphasizes the complexity of managing IBD in this population and the potential for increased healthcare utilization and costs.
Our research indicates a rising proportion of elderly IBD patients among total IBD number, consistent with previous studies. For instance, Coward et al. reported an increase in the proportion of IBD patients aged 60 and above from 18.9% in 1999 to 35.7% in 2018 (Coward et al., 2019). This trend not only reflects the impact of population aging but may also be attributed to extended survival of IBD patients. Advancements in treatment modalities, particularly the widespread use of biologics, have significantly improved patient outcomes, leading to more patients entering elderly stages (Peyrin-Biroulet et al., 2015).
The age-stratified analysis of global elderly IBD burden from 1990 to 2021 reveals important patterns and trends across different age groups. Notably, incidence rates increased across most age groups, with a more pronounced rise among females, suggesting potential gender-specific risk factors or diagnostic patterns (Bernstein et al., 2006). While prevalence rates remained relatively stable over the 31-year period, slight increases were observed in older age groups, possibly reflecting improved survival rates and disease management (Charpentier et al., 2014). The sharp escalation of mortality and DALYs rates with age, particularly in individuals over 85 years old, underscores the cumulative impact of disease duration and the challenges of managing IBD in the very elderly (Ananthakrishnan et al., 2009). The substantial growth in absolute numbers of incident and prevalent cases, especially in the 60–74 years age bracket, highlights the increasing burden on healthcare systems and the need for targeted interventions for this age group (Coward et al., 2019). The more than six-fold increase in deaths among those aged 95 and over is particularly concerning and may reflect both population aging and the complexities of IBD management in the oldest old (Nguyen et al., 2015). These findings emphasize the need for age-specific management strategies, increased focus on early intervention in the younger elderly, and further research into the unique characteristics and needs of elderly-onset IBD (Taleban et al., 2015). Furthermore, the observed gender disparities in disease burden call for more attention to potential biological and societal factors influencing IBD development and progression in elderly males and females (Shah et al., 2018).
Regarding geographical disparities, we found that high SDI regions, especially North America and Western Europe, exhibit the highest incidence and prevalence rates, aligning with the global epidemiological study in 2017 (Ng et al., 2017). Notably, we observed the most significant growth in incidence rates in East Asia (EAPC = 2.42), potentially linked to rapid industrialization and Westernization in the region, leading to changes in environmental factors and lifestyles (Kaplan, 2015).
In terms of mortality and disease burden, despite increases in absolute number, age-standardized rates show declining trends. This reflects improvements in IBD diagnosis and treatment, particularly in developed countries (Zhao et al., 2021). However, we noted an upward trend in mortality rates in Australasia (EAPC = 3.44), a phenomenon warranting further investigation and possibly related to local healthcare policies, population structure, or environmental factors.
Our 30-year forecast suggests that incidence and prevalence rates of elderly IBD may rise again after 2035. This trend could stem from continued population aging and further advancements in diagnostic techniques. Concurrently, mortality rates and disease burden are projected to continue decreasing, reflecting ongoing progress in medical technology and management strategies (Aniwan et al., 2017).
Regarding gender differences, we predict higher incidence and prevalence rates for females, while males show slightly higher mortality rates and disease burden. These disparities may be attributed to physiological factors, environmental exposures, and healthcare-seeking behaviors (Greuter et al., 2020). Future research should delve deeper into the specific causes of these differences to develop more targeted prevention and treatment strategies.
While this study provides important insights into the global burden of IBD in the elderly population, several limitations must be acknowledged. Firstly, our reliance on the GBD 2021 database may have resulted in incomplete data collection in certain regions, particularly in low- and middle-income countries. Some countries and regions have estimates with wide confidence intervals, possibly due to limitations in data collection and insufficient sample sizes. This suggests that caution is needed when interpreting results for these areas. Secondly, variations in IBD definitions and diagnostic criteria across countries may have affected the accuracy of cross-regional comparisons. Thirdly, our choice of 60 years as the threshold for defining the elderly population may not be universally applicable, especially considering the global increase in life expectancy. Although this selection aligns with the World Health Organization’s definition of older adults and is consistent with many IBD studies, it may overestimate the IBD burden in the “young-old” (60–74 years) population. In some developed countries, 65 years might be a more appropriate threshold. This choice may not adequately reflect the nuanced differences in IBD burden across various age subgroups within the elderly population. Future research should consider further stratification of the elderly population or adjusting age thresholds based on regional contexts to provide more precise analyses. Fourthly, while we employed the advanced BAPC model for projections, all predictive models have inherent uncertainties. Long-term projections, in particular, may be influenced by unforeseen factors such as advances in medical technology, environmental changes, or global events. Fifthly, our study did not differentiate between IBD subtypes or disease severity. Additionally, we were unable to fully account for other important factors that may influence IBD diagnosis, treatment, and prognosis, such as socioeconomic status, comorbidities, polypharmacy, lifestyle, and environmental factors. Lastly, the use of aggregated data precluded individual-level analyses, limiting our ability to conduct in-depth investigations of risk factors and prognostic indicators. These limitations provide direction for future research, particularly in improving data collection, refining disease classification, considering additional influential factors, and more precisely defining and stratifying the elderly population.
Based on our findings, we recommend: 1) Enhancing early screening and diagnosis for elderly IBD patients, especially in regions with rapidly growing incidence rates; 2) Developing personalized treatment plans for elderly patients, considering their comorbidities and medication profiles; 3) Intensifying research on the relationship between environmental factors and IBD onset to inform prevention strategies; 4) Improving long-term follow-up and management systems for elderly IBD patients to reduce complications and enhance quality of life.
In conclusion, this study provides a comprehensive analysis of the global burden of IBD in the elderly population from 1990 to 2021 and projects trends to 2051. Our findings reveal a significant increase in elderly IBD cases, with notable geographical variations and gender disparities. Despite decreasing age-standardized rates, absolute numbers of cases, deaths, and DALYs are projected to rise. These results underscore the growing challenge of elderly IBD and the need for targeted healthcare strategies. This study offers valuable insights for policymakers and healthcare providers to allocate resources effectively and develop age-specific management strategies. Future research should focus on understanding the unique aspects of elderly-onset IBD and improving diagnosis and treatment for this growing patient population.
DATA AVAILABILITY STATEMENT
Publicly available datasets were analyzed in this study. This data can be found here: https://vizhub.healthdata.org/gbd-results/.
ETHICS STATEMENT
Ethical approval was not required for the study involving humans in accordance with the local legislation and institutional requirements. Written informed consent to participate in this study was not required from the participants or the participant’s legal guardians/next of kin in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
YL: Investigation, Methodology, Software, Visualization, Writing–original draft, Writing–review and editing. JL: Investigation, Software, Validation, Writing–original draft, Writing–review and editing. GY: Investigation, Methodology, Software, Writing–original draft. DM: Conceptualization, Funding acquisition, Project administration, Supervision, Writing–review and editing. XL: Conceptualization, Resources, Supervision, Validation, Writing–review and editing. KW: Conceptualization, Formal Analysis, Funding acquisition, Supervision, Writing–original draft, Writing–review and editing.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was supported by Huaian Key Laboratory of Autoimmune Diseases (HAP202302) and Research Start-up Fund Project of Affiliated Huaian No.1 People’s Hospital of Nanjing Medical University (GQ202313).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fragi.2024.1479928/full#supplementary-material
REFERENCES
 Ananthakrishnan, A. (2015). Epidemiology and risk factors for IBD. Nat. Rev. Gastroenterol. Hepatol. 12 (4), 205–217. doi:10.1038/nrgastro.2015.34
 Ananthakrishnan, A., Bernstein, C., Iliopoulos, D., Macpherson, A., Neurath, M., Ali, R., et al. (2018). Environmental triggers in IBD: a review of progress and evidence. Nat. Rev. Gastroenterol. Hepatol. 15 (1), 39–49. doi:10.1038/nrgastro.2017.136
 Ananthakrishnan, A., McGinley, E., and Binion, D. (2009). Inflammatory bowel disease in the elderly is associated with worse outcomes: a national study of hospitalizations. Inflamm. Bowel Dis. 15 (2), 182–189. doi:10.1002/ibd.20628
 Aniwan, S., Park, S., and Loftus, E. (2017). Epidemiology, natural history, and risk stratification of Crohn's disease. Gastroenterol. Clin. North Am. 46 (3), 463–480. doi:10.1016/j.gtc.2017.05.003
 Atia, O., Bryder, N., Mendelovici, A., Ledderman, N., Ben-Tov, A., Osooli, M., et al. (2024). The epidemiology of inflammatory bowel diseases during the COVID-19 pandemic: comparison of two nationwide cohorts. J. Crohns Colitis 18 (8), 1241–1249. doi:10.1093/ecco-jcc/jjae029
 Barberio, B., Zamani, M., Black, C., Savarino, E., and Ford, A. (2021). Prevalence of symptoms of anxiety and depression in patients with inflammatory bowel disease: a systematic review and meta-analysis. Lancet Gastroenterol. Hepatol. 6 (5), 359–370. doi:10.1016/S2468-1253(21)00014-5
 Beard, J., Officer, A., de Carvalho, I., Sadana, R., Pot, A., Michel, J., et al. (2016). The World report on ageing and health: a policy framework for healthy ageing. Lancet 387 (10033), 2145–2154. doi:10.1016/S0140-6736(15)00516-4
 Bernstein, C. (2017). Review article: changes in the epidemiology of inflammatory bowel disease-clues for aetiology. Aliment. Pharmacol. Ther. 46 (10), 911–919. doi:10.1111/apt.14338
 Bernstein, C., Wajda, A., Svenson, L., MacKenzie, A., Koehoorn, M., Jackson, M., et al. (2006). The epidemiology of inflammatory bowel disease in Canada: a population-based study. Am. J. Gastroenterol. 101 (7), 1559–1568. doi:10.1111/j.1572-0241.2006.00603.x
 Charpentier, C., Salleron, J., Savoye, G., Fumery, M., Merle, V., Laberenne, J., et al. (2014). Natural history of elderly-onset inflammatory bowel disease: a population-based cohort study. Gut 63 (3), 423–432. doi:10.1136/gutjnl-2012-303864
 Chen, B., Collen, L., Mowat, C., Isaacs, K., Singh, S., Kane, S., et al. (2022). Inflammatory bowel disease and cardiovascular diseases. Am. J. Med. 135 (12), 1453–1460. doi:10.1016/j.amjmed.2022.08.012
 Collaborators, G. I. B. D. (2020). The global, regional, and national burden of inflammatory bowel disease in 195 countries and territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet Gastroenterol. Hepatol. 5 (1), 17–30. doi:10.1016/S2468-1253(19)30333-4
 Coward, S., Clement, F., Benchimol, E., Bernstein, C., Avina-Zubieta, J., Bitton, A., et al. (2019). Past and future burden of inflammatory bowel diseases based on modeling of population-based data. Gastroenterology 156 (5), 1345–1353. doi:10.1053/j.gastro.2019.01.002
 Danese, S., Colombel, J., Peyrin-Biroulet, L., Rutgeerts, P., and Reinisch, W. (2013). Review article: the role of anti-TNF in the management of ulcerative colitis -- past, present and future. Aliment. Pharmacol. Ther. 37 (9), 855–866. doi:10.1111/apt.12284
 Greuter, T., Manser, C., Pittet, V., Vavricka, S., and Biedermann, L. (2020). Gender differences in inflammatory bowel disease. Digestion 101 (Suppl. 1), 98–104. doi:10.1159/000504701
 Kaplan, G. (2015). The global burden of IBD: from 2015 to 2025. Nat. Rev. Gastroenterol. Hepatol. 12 (12), 720–727. doi:10.1038/nrgastro.2015.150
 Kaplan, G., and Ng, S. (2017). Understanding and preventing the global increase of inflammatory bowel disease. Gastroenterology 152 (2), 313–321. doi:10.1053/j.gastro.2016.10.020
 Kaplan, G., and Windsor, J. (2021). The four epidemiological stages in the global evolution of inflammatory bowel disease. Nat. Rev. Gastroenterol. Hepatol. 18 (1), 56–66. doi:10.1038/s41575-020-00360-x
 Kochar, B., Rusher, A., Araka, E., Glasser, R., Lai, J., Ritchie, C., et al. (2024). Prevalence and appropriateness of polypharmacy in older adults with inflammatory bowel diseases. Dig. Dis. Sci. 69 (3), 766–774. doi:10.1007/s10620-023-08250-3
 Kostic, A., Xavier, R., and Gevers, D. (2014). The microbiome in inflammatory bowel disease: current status and the future ahead. Gastroenterology 146 (6), 1489–1499. doi:10.1053/j.gastro.2014.02.009
 Lin, D., Jin, Y., Shao, X., Xu, Y., Ma, G., Jiang, Y., et al. (2024). Global, regional, and national burden of inflammatory bowel disease, 1990-2021: insights from the global burden of disease 2021. Int. J. Colorectal Dis. 39 (1), 139. doi:10.1007/s00384-024-04711-x
 Molodecky, N., Soon, I., Rabi, D., Ghali, W., Ferris, M., Chernoff, G., et al. (2012). Increasing incidence and prevalence of the inflammatory bowel diseases with time, based on systematic review. Gastroenterology 142 (1), 46–54. e42; quiz e30. doi:10.1053/j.gastro.2011.10.001
 Neurath, M. (2017). Current and emerging therapeutic targets for IBD. Nat. Rev. Gastroenterol. Hepatol. 14 (5), 269–278. doi:10.1038/nrgastro.2016.208
 Ng, S., Kaplan, G., Tang, W., Banerjee, R., Adigopula, B., Underwood, F., et al. (2019). Population density and risk of inflammatory bowel disease: a prospective population-based study in 13 countries or regions in asia-pacific. Am. J. Gastroenterol. 114 (1), 107–115. doi:10.1038/s41395-018-0233-2
 Ng, S., Shi, H., Hamidi, N., Underwood, F., Tang, W., Benchimol, E., et al. (2017). Worldwide incidence and prevalence of inflammatory bowel disease in the 21st century: a systematic review of population-based studies. Lancet 390 (10114), 2769–2778. doi:10.1016/S0140-6736(17)32448-0
 Nguyen, G., Sheng, L., and Benchimol, E. (2015). Health Care utilization in elderly onset inflammatory bowel disease: a population-based study. Inflamm. Bowel Dis. 21 (4), 777–782. doi:10.1097/MIB.0000000000000306
 Nørgård, B., Garvik, O., Zegers, F., Nielsen, J., Lund, K., Knudsen, T., et al. (2024). New surgery and hospital-diagnosed infections in elderly patients with inflammatory bowel disease undergoing surgery: a nationwide cohort study. J. Crohns Colitis 18 (9), 1406–1414. doi:10.1093/ecco-jcc/jjae047
 Park, K., Ehrlich, O., Allen, J., Meadows, P., Szigethy, E., Henrichsen, K., et al. (2020). The cost of inflammatory bowel disease: an initiative from the Crohn's and colitis foundation. Inflamm. Bowel Dis. 26 (1), 1–10. doi:10.1093/ibd/izz104
 Peyrin-Biroulet, L., Sandborn, W., Sands, B., Reinisch, W., Bemelman, W., Bryant, R., et al. (2015). Selecting therapeutic targets in inflammatory bowel disease (STRIDE): determining therapeutic goals for treat-to-target. Am. J. Gastroenterol. 110 (9), 1324–1338. doi:10.1038/ajg.2015.233
 Rajamäki, K., Taira, A., Katainen, R., Välimäki, N., Kuosmanen, A., Plaketti, R., et al. (2021). Genetic and epigenetic characteristics of inflammatory bowel disease-associated colorectal cancer. Gastroenterology 161 (2), 592–607. doi:10.1053/j.gastro.2021.04.042
 Ramos, G., and Papadakis, K. (2019). Mechanisms of disease: inflammatory bowel diseases. Mayo Clin. Proc. 94 (1), 155–165. doi:10.1016/j.mayocp.2018.09.013
 Riebler, A., Sørbye, S., Simpson, D., and Rue, H. (2016). An intuitive Bayesian spatial model for disease mapping that accounts for scaling. Stat. Methods Med. Res. 25 (4), 1145–1165. doi:10.1177/0962280216660421
 Roda, G., Chien, Ng S., Kotze, P., Argollo, M., Panaccione, R., Spinelli, A., et al. (2020). Crohn's disease. Nat. Rev. Dis. Prim. 6 (1), 22. doi:10.1038/s41572-020-0156-2
 Shah, S., Khalili, H., Gower-Rousseau, C., Olen, O., Benchimol, E., Lynge, E., et al. (2018). Sex-based differences in incidence of inflammatory bowel diseases-pooled analysis of population-based studies from western countries. Gastroenterology 155 (4), 1079–1089. doi:10.1053/j.gastro.2018.06.043
 Singh, S., Poulsen, G., Bisgaard, T., Bonfils, L., and Jess, T. (2024). Epidemiology of elderly onset IBD: a nationwide population-based cohort study. Clin. Gastroenterol. Hepatol. doi:10.1016/j.cgh.2024.08.011
 Sivanathan, V., Basnayake, C., Connell, W., Wright, E., Ding, J., Niewadomski, O., et al. (2023). Clinical outcomes amongst elderly patients with inflammatory bowel disease. Intern Med. J. 53 (10), 1866–1874. doi:10.1111/imj.15928
 Taleban, S., Colombel, J., Mohler, M., and Fain, M. (2015). Inflammatory bowel disease and the elderly: a review. J. Crohns Colitis 9 (6), 507–515. doi:10.1093/ecco-jcc/jjv059
 Wang, X., Xiu, R., Gong, L., Sun, W., Dong, Y., Liu, W., et al. (2024). Unraveling the global burden of inflammatory bowel disease (1990-2019): a Joinpoint regression analysis of divergent trends in 10-24 and 50-69 age cohorts. Autoimmun. Rev. 23 (6), 103586. doi:10.1016/j.autrev.2024.103586
 Windsor, J., and Kaplan, G. (2019). Evolving epidemiology of IBD. Curr. Gastroenterol. Rep. 21 (8), 40. doi:10.1007/s11894-019-0705-6
 Zhao, M., Gönczi, L., Lakatos, P., and Burisch, J. (2021). The burden of inflammatory bowel disease in Europe in 2020. J. Crohns Colitis 15 (9), 1573–1587. doi:10.1093/ecco-jcc/jjab029
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Liu, Li, Yang, Meng, Long and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fragi-05-1479928-g005.gif
AR

Ao
g

Pre——
& comii

P ——,
 Cone e






OPS/images/fragi-05-1479928-g006.gif





OPS/images/fragi-05-1479928-g003.gif





OPS/images/fragi-05-1479928-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Global burden of inflammatory bowel disease in the elderly: trends from 1990 to 2021 and projections to 2051		Background

		Methods

		Results

		Conclusion

		Introduction

		Methods		Data source

		Data processing

		Statistical analysis





		Results		Historical trends in global elderly IBD disease burden (1990–2021)

		Age-stratified analysis of global elderly IBD burden (1990–2021)

		Geographic distribution of global elderly IBD disease burden (2021 status)

		Relationship between socioeconomic development and elderly IBD disease burden

		Future trends prediction for global elderly IBD disease burden (2022–2051)





		Discussion

		Data availability statement

		Ethics statement

		Author contributions

		Funding

		Publisher’s note

		Supplementary material

		References









OPS/images/cover.jpg
’ frontiers | Frontiers in Aging

Global burden of inflammatory
bowel disease in the elderly:
trends from 1990 to 2021 and
projections to 2051





OPS/images/fragi-05-1479928-g001.gif





OPS/images/fragi-05-1479928-g002.gif
O K19 Pami 19000 Minam) < Powin

ASTper 10000










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Aging





