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Abstract
BACKGROUND 
The rising incidence of inflammatory bowel disease (IBD) globally has increased disease burden and economic 
impact. Gaps remain in understanding the IBD burden between Asian and Western populations.

AIM 
To estimate the current and following 10-year prevalence and incidence of IBD in Hong Kong, Japan, and the 
United States.

METHODS 
Patients diagnosed with IBD were identified from a territory-wide electronic medical records database in Hong 
Kong (2003-2022, including all ages) and two large employment-based healthcare claims databases in Japan and the 
United States (2010-2022, including < 65 age). We used Autoregressive Integrated Moving Average models to 
predict prevalence and incidence from 2023 to 2032, stratified by disease subtype [ulcerative colitis (UC); Crohn’s 
disease (CD)], sex, and age, with 95% prediction intervals (PIs). The forecasted annual average percentage change 
(AAPC) with 95% confidence intervals was calculated.

RESULTS 
The age-standardized prevalence of IBD for 2032 is forecasted at 105.88 per 100000 in Hong Kong (95%PI: 83.01-
128.75, AAPC: 5.85%), 645.79 in Japan (95%PI: 562.51-741.39, AAPC: 5.78%), and 629.85 in the United States (95%PI: 
569.09-690.63, AAPC: 2.85%). Prevalence is estimated to rise most significantly among those under 18 in Japan and 
the United States. Over the next decade, the incidence of IBD is estimated to increase annually by 3.3% in Hong 
Kong with forecasted increases across all age groups (although the AAPC for each group is not statistically 
significant); by 2.88% in Japan with a significant rise in those under 18 and stability in 18-65; and remaining stable 
in the United States. By 2032, the prevalence of CD is estimated to surpass UC in Hong Kong and the United States, 
whereas UC will continue to be more prevalent in Japan. A higher prevalence and incidence of IBD is forecast for 
males in Hong Kong and Japan, whereas rates will be similar for both males and females in the United States.

CONCLUSION 
The prevalence of IBD is forecasted to increase in Hong Kong, Japan, and the United States, while estimates of 
incidence vary. The forecasts show distinct patterns across disease subtype, sex, and age groups. Health systems 
will need to plan for the predicted increasing prevalence among different demographics.

Key Words: Inflammatory bowel disease; Crohn’s disease; Ulcerative colitis; Epidemiology; Forecast modeling
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Core Tip: The global rise in inflammatory bowel disease (IBD) has escalated the disease burden and economic impact, with 
notable differences between Asian and Western populations. Over the next decade, IBD prevalence is estimated to increase 
in Hong Kong, Japan, and the United States, with varying estimates of incidence, and forecasts by disease subtype, sex, and 
age group are expected to show distinct patterns across different regions. The study shows the rising burden and distinct 
patterns these regions are experiencing, thus healthcare systems are advised to develop targeted healthcare strategies to 
manage the escalating challenges.
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INTRODUCTION
Inflammatory bowel disease (IBD), encompassing Crohn’s disease (CD) and ulcerative colitis (UC), is a chronic, relapsing 
disease[1]. Patients with IBD require long-term medications, potential complications often result in frequent hospital-
ization and surgery, significantly impairing quality of life and imposing substantial socioeconomic burdens[2,3]. With 
rapid socioeconomic development and lifestyle changes, IBD is no longer confined to Western countries and is increasing 
globally, including in newly industrialized regions of Asia, Africa, and Latin America. According to the four epidemi-
ological stages, IBD in Western countries has entered the stage of ‘compounding prevalence’ where incidence has 
stabilized or declined, yet prevalence continues to rise[4]. Projections indicate that by 2035, IBD prevalence in Canada will 
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reach 1.1%[5,6], and 1.02% in Lothian, Scotland by 2028[7]. By contrast, regions such as Asia and Latin America are 
experiencing the ‘acceleration in incidence’ stage, with rapid surges in both incidence and prevalence of IBD[4,8].

Significant differences in disease subtype, sex, and age distribution of patients with IBD exist between Eastern and 
Western countries. CD is becoming dominant in many Western countries, while UC remains more common in less 
developed areas[9,10]. Sex differences are also notable; IBD appears to be more prevalent among women in the West, 
while in Asia, CD appears to be more frequently diagnosed in men[10]. Although IBD primarily affects young and 
middle-aged adults, there is a rising incidence in children globally[11], and some developed countries are experiencing an 
age shift towards older patients[5]. This distinct epidemiological profile of IBD poses new challenges to the global health 
system, requiring a deeper understanding of these features and trends to effectively manage the increasing complexity of 
care.

The rising number of patients with IBD in developed and newly industrialized countries, along with high treatment 
costs and negative economic impacts, is placing significant pressure on healthcare systems to deliver affordable, high-
quality care[12,13]. Despite more extensive data on IBD in Western countries, it remains unclear whether the epidemi-
ological patterns, disease subtypes, sex, and age differences in the Asia-Pacific region will mimic similar trends to those in 
the West[4]. Therefore, this study investigates Hong Kong, Japan, and the United States, where the prevalence and 
incidence of IBD vary significantly to explore trends in Asia and the West under different epidemiological progression. In 
Asia, Hong Kong exhibits moderate prevalence and incidence of IBD; Japan, with its relatively high prevalence and 
incidence, provides a leading perspective in Asia on the epidemiological curve[14]. The United States, with its 
consistently high prevalence and incidence of IBD, provides a Western perspective of a mature healthcare system[10]. We 
estimated the prevalence and incidence of IBD in Hong Kong (2003-2022), Japan (2010-2022), and the United States (2010-
2022) and forecasted trends over the next 10 years by subtype, sex, and age group to prepare health systems for the 
burgeoning disease burden.

MATERIALS AND METHODS
Data sources
We utilized one territory-wide database from Hong Kong, the clinical data analysis and reporting system (CDARS), and 
two large claims databases: The Japan Medical Data Centre (JMDC) from Japan and Merative™ MarketScan® database 
(Merative) from the United States.

The CDARS is a territory-wide electronic medical record (EMR) database developed and managed by the Hong Kong 
Hospital Authority (HA)[15]. As the sole public healthcare provider of primary, secondary, and tertiary healthcare 
services in Hong Kong, HA manages all public hospitals and clinics, serving approximately 7.4 million residents. The 
available data in CDARS, dating back to 1993, include demographic data, date of registered death, date of hospitalization 
and consultation, diagnosis, and prescription, all of which are centrally stored for auditing and research purposes, and 
have been de-identified to protect patient privacy. Diagnoses are coded in the International Classification of Diseases, 
Ninth revision (ICD-9) format. The accuracy and quality of coding and records in CDARS have been validated through 
high-quality epidemiological studies[16].

The JMDC is an employment health insurance claims database that began in 2005[17]. It collects inpatient, outpatient, 
and drug treatment claims data from more than 250 payers nationwide[18]. The database covers non-government 
employees between 18 and 65 years old, and their dependents (including children under 18 and adults under 75). The 
cumulative dataset includes about 17 million people in 2024, approximately 13.6% of the total population of Japan. 
Diagnoses are coded in ICD-10 format, and medications are coded in the Anatomical Therapeutic Chemical format.

The Merative™ MarketScan® (previously IBM MarketScan Commercial Claims and Encounters) database includes 
health insurance claims data from over 155 million employees under 65 years old across the United States, with data 
available from 2000[19]. The database records detailed information on inpatient, outpatient, outpatient pharmacy, and 
behavioral healthcare events, along with enrolment information for employees of large corporations and health plans. All 
diagnoses are coded in ICD-9 and ICD-10 formats.

This study related to the analysis of CDARS was approved by the Institutional Review Board of The University of 
Hong Kong/HA Hong Kong West Cluster (No. UW22-280). Data from JMDC and Merative were de-identified and are 
fully compliant with relevant patient confidentiality requirements, including the Japanese Personal Information 
Protection Law and the United States Health Insurance Portability and Accountability Act of 1996. Ethical approval and 
individual informed consent are not required for JMDC and Merative.

Study population
In CDARS, patients with IBD between January 1, 2003 and December 31, 2022 were identified. In Merative and JMDC, 
patients aged < 65 who had been continuously enrolled in health insurance for at least 12 months were eligible for this 
study, and patients with IBD between January 1, 2010 and December 31, 2022 were identified. IBD cases were confirmed 
using previously reported methods, which included having at least two healthcare encounters with IBD-related ICD-9 
codes 555.x (CD), 556.x (UC) or ICD-10 codes K50.x (CD) and K51.x (UC) on separate dates or receiving IBD-related drug 
therapy within ± 1 year of diagnosis[20,21]. The earliest diagnosis was noted as the index date. For patients with both CD 
and UC codes, the subtype was assigned based on the most frequent code in the most recent year or, if equal, the latest 
diagnosis. For Hong Kong, we performed sensitivity analysis using a single ICD diagnostic code as the case identification 
criterion, a commonly used criterion in CDARS as the EMR database, and the results were similar to those for the primary 
identification criterion (Supplementary Figure 1). The study tracked patients until they exited the health plan (JMDC and 

https://f6publishing.blob.core.windows.net/4b10894c-b992-4a1b-9501-02edbbbea7c8/105472-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/4b10894c-b992-4a1b-9501-02edbbbea7c8/105472-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/4b10894c-b992-4a1b-9501-02edbbbea7c8/105472-supplementary-material.pdf
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Merative), died (CDARS), or December 31, 2022, whichever came first.

Statistical analyses
Annual prevalence was the number of patients per 100000 population meeting the IBD case definition. Annual incidence 
was the number of newly identified IBD patients per 100000 population in each database for the corresponding year. 
Incident cases were identified based on the first observed IBD diagnosis, starting from 1993 in CDARS, 2000 in Merative, 
and 2005 in JMDC, without any prior IBD codes recorded. For Hong Kong, the prevalence and incidence denominators 
were derived from midyear population estimates provided by the Census and Statistics Department of the Hong Kong 
SAR Government[22]. For Japan and the United States, the prevalence denominators were the total number of unique 
persons who had whole (12-month) or partial (coverage across mid-year) insurance coverage in the calendar year in their 
respective databases. The incidence denominators were calculated similarly but excluded individuals previously 
diagnosed with IBD. Prevalence and incidence were age-standardized using World Health Organization (WHO) standard 
populations with age intervals (< 18, 28-44, 44-64, Hong Kong additionally includes 65 + years) to ensure comparability 
across time periods. Age-specific prevalence and incidence were crude rates.

Ten-year forecasting of age-standardized prevalence and incidence was conducted using autoregressive integral 
moving average (ARIMA) models. The ARIMA models, which predict future values by combining trends and patterns in 
historical data, are suitable for dealing with the natural dependence and continuity of prevalence and incidence and are 
reported to be used in IBD[5,6]. We used the Kwiatkowski-Phillips-Schmidt-Shin test to verify the stationarity of the data 
and then applied differencing to achieve this stationarity. Log transformation was applied to the original data for 
stationarity. Using R package auto ARIMA, the optimal orders for the autoregressive and moving average components 
and the application of logarithmic transformation were determined by iteratively searching through a series of potential 
ARIMA models based on a combination of Akaike information criterion (AIC), Bayesian information criterion (BIC), and 
mean squared error of residuals (MSE). The models with the lowest AIC/BIC and MSE were selected. Prevalence and 
incidence were forecasted to 2032 with 95% prediction intervals (PIs).

We calculated the average annual percentage change (AAPC) with 95% confidence interval (CI). Poisson regression 
was used to calculate the AAPC for the forecasted incidence, and log-binomial regression was used for the forecasted 
prevalence, with year as the dependent variable. All analyses were stratified by disease subtype, sex, and age groups (< 
18, 28-44, 44-64, with Hong Kong additionally including 65 + years). Data analyses were performed using R software 
version 4.2.2, Aginity Workbench for Amazon Redshift (version 4.9.3.2778) and SAS Enterprise Guide 7.15.

RESULTS
There were 5257 prevalent cases diagnosed in 2022 in CDARS (Hong Kong), 35830 in JMDC (Japan), and 84053 in 
Merative (United States). The background population and number of patients with IBD for each database are shown in 
Table 1, and crude prevalence and incidence in Figure 1.

Prevalence
From 2003 to 2022, the age-standardized prevalence of IBD per 100000 in Hong Kong increased from 13.63 to 58.12 
(Table 2, Figure 2). From 2010 to 2022, the prevalence rose from 187.78 to 368.34 in Japan, and from 284.32 to 472.79 in the 
United States. By 2032, the forecasted prevalence of IBD per 100000 population will be 105.88 in Hong Kong (95%PI: 
83.01-128.75) with an AAPC of 5.85% (95%CI: 3.38-8.40), 645.79 in Japan (95%PI: 562.51-741.39, AAPC = 5.78%, 95%CI: 
4.76-6.80), and 629.85 in the United States (95%PI: 569.09-690.63, AAPC = 2.85%, 95%CI: 1.91-3.79). Stratified by disease 
subtypes, the prevalence of UC and CD in 2032 is estimated to be 56.72 (95%PI: 43.43-74.06) and 11.89 (95%PI: 8.29-15.48) 
per 100000 in Hong Kong, 545.88 (95%PI: 470.77-632.99) and 101.91 (95%PI: 84.89-122.33) in Japan, 311.90 (95%PI: 280.58-
343.22) and 307.06 (95%PI: 275.04-339.08) in the United States.

Stratified by sex, the prevalence of IBD per 100000 population in 2032 is forecast to be higher for males than females in 
Hong Kong (male: 171.40, female: 78.87) and Japan (male: 730.24, female: 556.79), but similar between males and females 
in the United States (male: 628.03, female: 630.68) (Table 2, Figure 3). Forecasts of UC prevalence show consistent sex-
specific differences with overall IBD. However, CD prevalence is forecast to be higher among females than males in 
Japan.

Stratified by age, the prevalence of IBD in Hong Kong is forecast to rise significantly in the three groups over 18 years 
by 2032, but not significantly in those under 18 years with an AAPC of 3.28% (95%CI: -6.77 to 14.55) (Table 2, Figure 4). In 
Japan and the United States, the prevalence of IBD is estimated to rise significantly in all three age groups < 65 years, with 
the greatest AAPC in the < 18 years group in both countries. The 18-45 age group is forecast to show the highest IBD 
prevalence than other respective age groups in Hong Kong (163.21 per 100000; 95%PI: 152.56-174.61), Japan (983.77; 
95%PI: 828.63-1167.95), and the United States (883.45; 95%PI: 795.75-971.16). However, for UC, the prevalence in the 45-64 
age group in Hong Kong is forecast to be the highest over other age groups.

Incidence
From 2022 to 2032, IBD incidence per 100000 is estimated to increase from 4.67 to 6.20 (95%PI: 5.22-7.18, AAPC = 3.10, 
95%CI: -5.93 to 13.09) in Hong Kong, from 26.48 to 39.03 (95%PI: 24.93-53.13, AAPC = 2.88, 95%CI: -0.83 to 6.75) in Japan, 
and from 39.62 to 41.86 (95%PI: 35.65-48.08, AAPC = 0, 95%CI: -3.28 to 3.39) in the United States (Table 3, Figure 2). The 
forecasted incidence per 100000 for UC and CD in 2032 will be 2.90 (95%PI: 2.26-3.54) and 4.86 (95%PI: 2.73-8.63) 
respectively in Hong Kong, 33.28 (95%PI: 20.33-46.24) and 5.68 (95%PI: 3.74-7.62) respectively in Japan, and 23.57 (95%PI: 
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Table 1 Background populations and numbers of cases with inflammatory bowel disease for each database

CDARS (Hong Kong) JMDC (Japan) Merative (United States)
Year Background 

population1

Prevalent 
cases

Incident 
cases

Background 
population2

Prevalent 
cases

Incident 
cases

Background 
population2

Prevalent 
cases

Incident 
cases

2003 6730800 1058 117

2004 6783500 1180 145

2005 6813200 1318 141

2006 6857100 1443 152

2007 6916300 1591 173

2008 6957800 1744 192

2009 6972800 1954 249

2010 7024200 2179 235 957720 1973 178 40585148 121720 17192

2011 7071600 2392 218 1493943 3201 238 47340044 152199 22854

2012 7150100 2608 270 1708625 3827 422 47687942 159425 25225

2013 7178900 2831 254 2683156 6475 519 39731680 138599 18171

2014 7229500 3062 276 2869962 7361 734 41037026 151898 19690

2015 7291300 3302 230 4191243 11039 809 26139419 101611 13998

2016 7336600 3516 275 5373179 14573 1110 25676785 102867 13189

2017 7393200 3797 353 7212775 20593 1573 24022882 99699 11440

2018 7452600 4078 320 7955602 23831 2213 24380360 101296 11162

2019 7507900 4361 343 9230836 28815 2469 22777234 97095 11756

2020 7481000 4632 284 9523091 31174 2870 21414079 91267 9126

2021 7413100 4927 399 10257371 36301 3172 20797305 91415 9596

2022 7346100 5257 334 9530324 35830 2456 17353409 84053 7659

1The background population for Hong Kong was the mid-year population data provided by the Census and Statistics Department of the Hong Kong 
Special Administrative Region Government (https://www.censtatd.gov.hk/tc/web_table.html?id=1A).
2The background populations for Japan Medical Data Center (Japan) and Merative (United States) were the number of individuals enrolled ≥ 1 year in 
Japan Medical Data Center and Merative database per year.
CDARS: Clinical data analysis and reporting system; JMDC: Japan Medical Data Center; Merative: The Merative™ MarketScan® (“Merative” previously 
IBM MarketScan Commercial Claims and Encounters) database.

20.21-26.93) and 18.31 (95%PI: 15.32-21.30) respectively in the United States.
In Hong Kong (males: 8.90, females: 4.19) and Japan (males: 44.61, females: 33.08), the forecasted incidence of IBD per 

100000 population in 2032 is higher for males than females, although they are similar in the United States (males: 40.60, 
females: 42.96) (Table 3, Figure 3). The pattern for UC and CD will be similar to overall IBD in 2032, except that the 
incidence of UC in Hong Kong may be similar between males and females.

The forecasted incidence of IBD by 2032 is estimated to increase across all age groups in Hong Kong, with the highest 
incidence estimated for 18-44 years (Table 3, Figure 4). In Japan, IBD incidence among the < 18 age group is forecast to 
rise significantly (AAPC = 9.06%, 95%CI: 4.11-14.31), while remaining stable in the other two 18-65 age groups. In the 
United States, the incidence of IBD is forecast to increase in the < 18 age group and stabilize in the 18-65 age group.

DISCUSSION
This study forecasts the prevalence and incidence of IBD up to 2032 using historical data from a territory-wide EMR 
database from Hong Kong and two large claims databases covering employees and their dependents from Japan and the 
United States. We estimate that the prevalence of IBD in Hong Kong will increase by 1.82-fold, from 58.12 in 2022 to 
105.88 per 100000 in 2032, with an annual growth rate of 5.85%. In Japan, the prevalence is estimated to rise by 1.75-fold, 
from 368.34 to 645.79 per 100000, increasing at 5.78% per year. In the United States, it will grow by 1.33-fold, from 472.79 
to 629.85 per 100000, at a slower annual rate of 2.85%. Furthermore, the forecasted IBD incidence in Hong Kong is 
estimated to rise by 3.3%, with forecasted increases in all age groups, although the AAPC for each group was not statist-

https://www.censtatd.gov.hk/tc/web_table.html?id=1A
https://www.censtatd.gov.hk/tc/web_table.html?id=1A
https://www.censtatd.gov.hk/tc/web_table.html?id=1A
https://www.censtatd.gov.hk/tc/web_table.html?id=1A
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Table 2 Age- and sex-stratified current and forecasted prevalence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong Kong, Japan, and the United States

CDARS (Hong Kong) JMDC (Japan) Merative (United States)

Prevalence Forecasted prevalence Prevalence Forecasted prevalence Prevalence Forecasted prevalence

2003 2022 2032 (95%PI) Forecasted AAPC 
(%, 95%CI) 2010 2022 2032 (95%PI) Forecasted AAPC 

(%, 95%CI) 2010 2022 2032 (95%PI) Forecasted AAPC 
(%, 95%CI)

IBD 13.63 58.12 105.88 (83.01 to 
128.75)

5.85 (3.38 to 8.40)1 187.78 368.34 645.79 (562.51 to 
741.39)

5.78 (4.76 to 6.80)1 284.32 472.79 629.86 (569.09 to 
690.63)

2.85 (1.91 to 3.79)1

Age (IBD)

< 18 2.01 11.06 15.82 (11.46 to 
20.18)

3.45 (-2.43 to 9.73) 16.45 75.55 269.20 (166.46 to 
435.35)

13.52 (11.55 to 15.55)1 61.83 176.92 272.82 (242.69 to 
302.95)

4.27 (2.79 to 5.77)1

18-44 17.74 75.94 163.21 (152.56 to 
174.61)

7.95 (5.81 to 10.15)1 281.97 557.46 983.77 (828.63 to 
1167.95)

5.84 (5.02 to 6.67)1 366.71 648.57 883.45 (795.75 to 
971.16)

3.06 (2.27 to 3.86)1

45-64 21.34 89.22 144.93 (123.80 to 
166.07)

4.76 (2.71 to 6.86)1 264.32 440.66 589.50 (561.33 to 
617.68)

2.80 (1.83 to 3.77)1 466.59 577.72 670.33 (583.13 to 
757.52)

1.48 (0.61 to 2.36)1

65 + 18.86 74.04 109.06 (90.95 to 
127.17)

3.81 (1.51 to 6.16)1

Sex (IBD)

Male 16.52 81.31 171.40 (128.68 to 
228.31)

7.71 (5.63 to 9.84)1 217.52 421.11 730.24 (643.26 to 
828.99)

5.65 (4.70 to 6.61)1 274.96 467.54 628.03 (565.96 to 
690.11)

2.92 (1.99 to 3.87)1

Female 11.01 39.51 78.87 (55.40 to 
112.29)

7.25 (4.25 to 10.36)1 146.54 303.51 556.79 (461.24 to 
672.14)

6.25 (5.14 to 7.37)1 292.64 477.03 630.68 (569.90 to 
691.46)

2.78 (1.85 to 3.72)1

UC 8.91 30.03 56.72 (43.43 to 
74.06)

6.62 (3.16 to 10.23)1 149.82 303.30 545.88 (470.77 to 
632.99)

6.05 (4.94 to 7.17)1 137.13 232.46 311.90 (280.58 to 
343.22)

2.95 (1.62 to 4.29)1

Age (UC)

< 18 0.54 2.77 3.94 (1.88 to 5.99) 4.38 (-7.16 to 17.60) 12.84 50.70 159.29 (103.38 to 
245.46)

12.12 (9.66 to 14.65)1 21.51 58.41 89.17 (77.73 to 
100.62)

4.15 (1.58 to 6.78)1

18-44 10.18 29.93 52.79 (45.60 to 
61.13)

5.79 (2.29 to 9.43)1 217.13 454.66 841.71 (700.68 to 
1011.13)

6.35 (5.44 to 7.26)1 173.27 322.52 446.90 (402.66 to 
491.13)

3.24 (2.12 to 4.37)1

45-64 16.82 61.50 85.54 (77.83 to 
93.24)

3.04 (0.51 to 5.64)1 227.63 390.15 526.33 (504.47 to 
548.19)

2.88 (1.86 to 3.91)1 245.73 321.87 377.06 (188.43 to 
754.54)

1.54 (0.38 to 2.72)1

65 + 15.46 58.80 81.61 (75.02 to 
88.20)

3.28 (0.67 to 5.96)1

Sex (UC)

74.12 (66.27 to 594.17 (519.19 to 307.06 (275.04 to Male 10.46 37.73 7.07 (3.99 to 10.26)1 165.33 332.19 5.99 (4.93 to 7.06)1 136.58 229.57 2.89 (1.56 to 4.25)1
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82.89) 679.98) 339.08)

Female 7.50 23.86 43.85 (38.89 to 
49.45)

6.37 (2.47 to 10.45)1 128.45 267.82 494.06 (406.66 to 
600.23)

6.31 (5.13 to 7.50)1 137.66 235.24 316.56 (285.08 to 
348.03)

2.94 (1.62 to 4.28)1

CD 4.72 28.09 66.03 (44.21 to 
98.64)

8.95 (5.50 to 12.54)1 37.96 65.05 101.91 (84.89 to 
122.33)

4.60 (2.16 to 7.11)1 147.18 240.33 317.96 (287.07 to 
348.84)

2.78 (1.47 to 4.11)1

Age (CD)

< 18 1.47 8.30 11.89 (8.29 to 
15.48)

3.66 (-3.08 to 10.94) 3.61 24.85 124.03 (53.78 to 
286.00)

17.55 (14.31 to 20.92)1 40.33 118.50 183.65 (163.90 to 
203.40)

4.32 (2.52 to 6.16)1

18-44 7.57 46.01 116.68 (96.94 to 
140.46)

9.92 (7.24 to 12.69)1 64.84 102.80 150.93 (124.77 to 
182.59)

3.92 (1.95 to 5.93)1 193.44 326.05 436.55 (391.41 to 
481.70)

2.92 (1.79 to 4.05)1

45-64 4.52 27.72 43.93 (36.27 to 
51.59)

4.55 (0.88 to 8.38)1 36.69 50.51 52.15 (18.18 to 
86.13)

0.28 (-2.69 to 3.34) 220.86 255.85 285.01 (249.96 to 
320.05)

1.06 (-0.26 to 2.39)

65 + 3.39 15.24 22.93 (14.04 to 
31.82)

3.91 (-1.06 to 9.15)

Sex (CD)

Male 6.06 43.58 104.55 (67.43 to 
162.11)

9.1 (6.34 to 11.96)1 52.19 88.91 138.61 (113.68 to 
169.03)

4.57 (2.47 to 6.71)1 138.37 237.97 320.97 (289.33 to 
352.62)

2.98 (1.66 to 4.31)1

Female 3.51 15.65 28.31 (19.45 to 
37.17)

5.83 (1.11 to 10.81)1 45.84 94.14 171.49 (148.86 to 
197.55)

6.16 (4.18 to 8.19)1 154.99 241.79 314.13 (282.74 to 
345.51)

2.61 (1.30 to 3.94)1

1Significantly increasing/decreasing average annual percentage change.
AAPC: Average annual percentage change; CD: Crohn’s disease; CDARS: Clinical data analysis and reporting system; CI: Confidence interval; IBD: Inflammatory bowel disease; JMDC: Japan Medical Data Center; Merative: The 
Merative™ MarketScan® (“Merative” previously IBM MarketScan Commercial Claims and Encounters) database; PI: Prediction interval; UC: Ulcerative colitis. Prevalence is expressed per 100000 population. Prevalence was age-
standardized using the World Health Organization standard population, except for age-stratified prevalence, which consisted of crude rates.

ically significant. In Japan, the incidence is projected to increase by 2.88% per year, with a significant increase in the < 18 
age group but remaining stable in the 18-65 age group. Incidence is estimated to remain stable in the United States. Our 
findings suggest that although the prevalence and incidence of IBD will continue to rise in Hong Kong and Japan, there 
are some differences in the epidemiological progression between regions. Hong Kong is experiencing an Acceleration in 
Incidence stage, whereas in Japan, the IBD incidence among adults is expected to remain stable. Meanwhile, the United 
States is encountering a compounding prevalence stage, suggesting a continued need for effective disease management 
strategies.

The prevalence and incidence in our study generally align with those reported previously. In Hong Kong, a study 
showed a prevalence of 21.14 per 100000 for UC and 14.17 for CD from 2011-2014, close to 19.11 and 15.35 in 2014 in our 
study[23]. Our results are similar with previous studies of UC and CD in Japan and the United States using the same 
database[20,21]. Furthermore, in Japan, two national hospital survey studies reported UC prevalence of 133.2-172.9 per 
100000 and CD prevalence of 31.9-55.6 per 100000 in 2014[24,25], similar to our figures of 200 for UC and 47.8 for CD, 
with comparable sex distributions. The 2021 Global Burden of Disease report showed that the estimated annual 
percentage change in IBD incidence in Japan from 1991 to 2021 was among the highest levels in the world (0.9968-2.933)
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Table 3 Age- and sex-stratified current and forecasted incidence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong Kong, Japan, and the United States

CDARS (Hong Kong) JMDC (Japan) Merative (United States)

Incidence Forecasted incidence Incidence Forecasted incidence Incidence Forecasted incidence

2003 2022 2032 (95%PI) Forecasted AAPC 
(%, 95%CI) 2010 2022 2032 (95%PI) Forecasted AAPC 

(%, 95%CI) 2010 2022 2032 (95%PI) Forecasted AAPC 
(%, 95%CI)

IBD 1.63 4.67 6.20 (5.22 to 7.18) 3.10 (-5.93 to 13.09) 17.36 26.48 39.03 (24.93 to 
53.13)

2.88 (-0.83 to 6.75) 36.60 39.62 41.86 (35.65 to 
48.08)

0 (-3.28 to 3.39)

Age (IBD)

< 18 0.93 3.62 5.11 (2.61 to 7.60) 3.28 (-6.77 to 14.55) 4.81 12.93 31.78 (18.85 to 
53.56)

9.06 (4.11 to 14.31)1 10.39 17.48 26.95 (14.26 to 
50.94)

4.43 (-0.24 to 9.35)

18-44 2.08 5.92 10.92 (7.09 to 
16.81)

5.78 (-1.75 to 14.01) 26.35 37.03 39.36 (18.79 to 
82.47)

-0.15 (-3.52 to 3.34) 43.83 48.33 50.43 (43.01 to 
57.85)

0 (-2.99 to 3.09)

45-64 1.92 4.46 7.39 (3.24 to 
16.82)

4.14 (-4.53 to 13.73) 18.61 26.08 26.08 (-12.24 to 
64.39)

0 (-4.14 to 4.32) 63.19 56.72 56.72 (11.04 to 
102.41)

0 (-2.83 to 2.91)

65 + 1.38 3.01 4.34 (2.64 to 6.04) 2.08 (-8.43 to 13.90)

Sex (IBD)

Male 1.92 6.38 8.90 (7.41 to 
10.38)

3.15 (-4.45 to 11.44) 22.64 30.49 44.61 (26.81 to 
62.41)

2.71 (-0.75 to 6.30) 34.71 39.36 40.60 (34.39 to 
46.81)

0 (-3.33 to 3.45)

Female 1.35 3.21 4.19 (2.81 to 5.58) 2.82 (-8.06 to 15.12) 10.27 21.68 33.08 (21.34 to 
44.82)

3.37 (-0.71 to 7.65) 38.30 39.79 42.96 (36.55 to 
49.37)

0 (-3.24 to 3.35)

UC 0.94 2.25 2.90 (2.26 to 3.54) 2.55 (-10.11 to 17.17) 14.41 22.21 33.28 (20.33 to 
46.24)

2.98 (-1.05 to 7.18) 21.12 22.79 23.57 (20.21 to 
26.93)

0 (-4.35 to 4.55)

Age (UC)

< 18 0.08 0.85 0.85 (-0.62 to 
2.32)

0 (-21.28 to 27.04) 3.21 8.42 21.36 (10.35 to 
44.07)

9.24 (3.20 to 15.73)1 4.45 6.62 8.46 (6.06 to 
10.85)

2.49 (-5.23 to 10.89)

18-44 1.26 2.76 2.76 (0.83 to 9.23) 0 (-12.26 to 13.97) 22.03 31.86 55.34 (26.54 to 
115.40)

4.54 (1.24 to 7.97)1 25.07 28.11 28.44 (24.34 to 
32.54)

0 (-3.97 to 4.13)

45-64 1.55 3.41 3.66 (1.18 to 6.07) -0.12 (-10.86 to 11.92) 16.40 24.06 24.06 (-10.91 to 
59.03)

0 (-4.31 to 4.50) 39.40 37.44 42.08 (34.93 to 
49.24)

0 (-3.27 to 3.38)

65 + 1.26 2.22 2.56 (1.03 to 4.09) 0 (-12.70 to 14.55)

Sex (UC)

Male 1.03 2.37 2.37 (0.54 to 
10.43)

0 (-13.17 to 15.17) 18.24 24.80 44.01 (21.46 to 
90.30)

4.57 (0.89 to 8.42)1 20.06 22.32 22.80 (19.43 to 
26.18)

0 (-4.42 to 4.63)
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Female 0.88 2.17 2.93 (1.88 to 4.57) 4.46 (-8.80 to 19.98) 9.29 19.08 29.20 (18.49 to 
39.91)

3.42 (-0.93 to 7.98) 21.82 23.23 24.23 (20.77 to 
27.70)

0 (-4.29 to 4.48)

CD 0.69 2.43 4.86 (2.73 to 8.63) 6.96 (-4.5 to 20.14) 2.94 4.27 5.68 (3.74 to 7.62) 2.35 (-6.96 to 12.66) 15.61 16.83 18.31 (15.32 to 
21.30)

0 (-4.92 to 5.18)

Age (CD)

< 18 0.85 2.77 5.83 (2.05 to 
16.57)

6.93 (-3.58 to 18.88) 1.60 4.51 10.35 (4.15 to 
25.82)

8.69 (0.29 to 18.01)1 6.35 10.86 10.86 (4.22 to 
17.50)

0 (-6.35 to 6.78)

18-44 0.83 3.16 4.51 (3.75 to 5.28) 3.26 (-7.52 to 15.45) 4.32 5.17 4.78 (3.30 to 6.26) 0 (-9.44 to 10.42) 18.76 20.22 21.99 (18.38 to 
25.59)

0 (-4.50 to 4.71)

45-64 0.37 1.05 1.11 (0.02 to 2.20) 0 (-18.79 to 23.14) 2.22 2.02 2.66 (1.77 to 3.55) 0 (-12.48 to 14.26) 23.79 19.28 19.28 (1.89 to 
36.68)

0 (-4.80 to 5.04)

65 + 0.13 0.78 0.73 (-0.33 to 
1.78)

0 (-22.91 to 29.72)

Sex (CD)

Male 0.90 4.01 5.28 (4.20 to 6.37) 3.67 (-6.26 to 14.79) 4.40 5.68 5.78 (2.71 to 8.86) -0.05 (-8.65 to 9.35) 14.65 17.04 17.80 (14.84 to 
20.76)

0 (-4.99 to 5.25)

Female 0.47 1.05 1.07 (0.21 to 1.93) 0 (-19.14 to 23.67) 0.98 2.61 5.00 (2.57 to 9.70) 6.10 (-4.75 to 18.46) 16.48 16.56 18.73 (15.54 to 
21.92)

0 (-4.87 to 5.12)

1Significantly increasing/decreasing average annual percentage change.
AAPC: Average annual percentage change; CD: Crohn’s disease; CDARS: Clinical data analysis and reporting system; CI: Confidence interval; IBD: Inflammatory bowel disease; JMDC: Japan Medical Data Center; Merative: The 
Merative™ MarketScan® (“Merative” previously IBM MarketScan Commercial Claims and Encounters) database; PI: Prediction interval; UC: Ulcerative colitis. Incidence is expressed per 100000 population. Incidence was age-
standardized using the World Health Organization standard population, except for age-stratified prevalence, which consisted of crude rates.

[26], similar to the high AAPC (3.57%, 95%CI: 2.36-4.8) observed from 2010 to 2032 in our study. In the United States, a 
2016 report recorded prevalence of 181.1 for UC and 197.7 for CD per 100000 adults[27], closely resembling our 2016 data 
of 193 for UC and 198 for CD. Additionally, a study in 2023 showed UC prevalence of 347 (344–350) and CD 378 (375-382) 
per 100000 people at a registration requirement period of 4 years in the United States[28], which is higher than our 
findings. However, their secondary estimates at a 1-year enrollment requirement period, 258 (256-260) for UC and 312 
(310-314) for CD, are similar to our findings of 232.46 for UC and 240.33 for CD using the same requirement period. Other 
discrepancies may be related to differences in the databases, such as ethnicity, socio-economic, and geographic location, 
and age standardization using WHO standard populations, but we have consistent upward trends.

Consistent with our study, projection studies from other countries and regions have also shown a rising trend in IBD 
prevalence. A Canadian study predicted that by 2035, IBD prevalence will reach 1098 per 100000 (95%PI: 1068-1127), with 
an AAPC of 2.43% (95%CI: 2.32-2.54), with the highest prevalence in the elderly[6]. Similarly, a study in Lothian, United 
Kingdom, estimated that by 2028, prevalence will reach 1023 per 100000 (95%CI: 975-1071), peaking in the 60-79 age 
group[7]. In Asia, a Korean study projected that by 2028, IBD prevalence will rise to 149.59 per 100000 (95%CI: 134.47-
164.71), increasing by 4.51 cases per 100000 annually[29]. Unlike Western projections, this study predicted that the fastest-
growing prevalence will be in the 20-39 age group, while prevalence in the elderly (≥ 60 years) will decline. While these 
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Figure 1 Crude prevalence and incidence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong Kong, Japan, 
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and the United States. A: Crude prevalence in Hong Kong, Japan and the United States; B: Crude incidence in Hong Kong, Japan and the United States. Crude 
prevalence and incidence in Hong Kong were estimated using one diagnostic code definition. IBD: CD: Crohn’s disease; CDARS: Clinical data analysis and reporting 
system; Inflammatory bowel disease; JMDC: Japan Medical Data Center; Merative: The Merative™ MarketScan® (“Merative” previously IBM MarketScan Commercial 
Claims and Encounters) database; UC: Ulcerative colitis.

projections, including ours, indicate a global rise in IBD prevalence, the most affected age groups differ. Our study 
predicts that by 2032, IBD prevalence will be highest in the 18-45 age group in Hong Kong, Japan, and the United States. 
These variations may reflect differences in disease epidemiology, healthcare systems, and demographic transitions across 
regions. Moreover, by incorporating data from both Asia and the West, our study provides a unique comparative 
perspective. In particular, Hong Kong, with its intermediate IBD prevalence in Asia, may serve as a valuable reference for 
understanding epidemiological trends in the region.

The forecasted prevalence and incidence for UC and CD in Hong Kong, Japan, and the United States show different 
trends. In Hong Kong and Japan, the prevalence and incidence of overall IBD are expected to continue their rapid 
increase, although with differences. This trend may be partly attributed to changes in lifestyle, socio-economic status, and 
environmental factors[30]. The populations in these areas have experienced westernization, characterized by a greater 
uptake of a Western diet rich in fats and sugars, which are risk factors for the rising incidence of IBD[31,32]. Specifically, a 
high-fat and high-sugar diet disrupts gut microbial homeostasis, increasing Enterobacteriaceae while reducing beneficial 
bacteria, leading to dysbiosis[33]. This imbalance also decreases short-chain fatty acid production, which weakens the 
intestinal barrier and promotes inflammation[33]. Beyond westernization, trends may be partly attributable to improved 
disease surveillance and diagnostic capabilities, and increased healthcare awareness and accessibility. In Hong Kong, 
more advanced healthcare infrastructure and broader use of colonoscopy may account for the rising trends. In Japan, 
several updates of evidence-based clinical practice guidelines for IBD in recent years and the release of pediatric 
guidelines, concurrent with a significant increase in incidence and prevalence among those under 18, reflect growing 
awareness and management efforts[34-36]. Meanwhile, the stable forecasted incidence among some age or subtype 
groups in these regions, including IBD in adults in Japan, also demonstrated some exposure transitions, such as stabil-
ization or decline of antibiotic use[37,38]. Antibiotic exposure has been linked to an increased risk of IBD by altering gut 
microbiota, reducing beneficial bacteria such as Bacteroidetes and Firmicutes, and promoting the overgrowth of Enterobac-
teriaceae, which is associated with intestinal inflammation[33]. Whereas the incidence will remain stable in the United 
States, the prevalence will continue to rise. Given the chronic and incurable nature of IBD, its prevalence will steadily 
increase as long as morbidity exceeds mortality[4]. These projections underscore the complexity of IBD epidemiology and 
highlight the escalating burden of IBD across both Asian and Western contexts.

The forecasted disease burden of IBD varies by disease subtype, sex, and age across regions. Forecasted trends suggest 
CD prevalence may catch up with UC in Hong Kong and the United States. However, in Japan, UC will continue to be the 
more common form. Some factors, such as smoking among adults and exposure to traffic-related air pollution, partic-
ularly nitrogen dioxide (NO2), are recognized risk factors that increase the risk of CD[39,40]. Specifically, long-term 
exposure to particulate matter and NO2 can induce oxidative stress, increase intestinal permeability, and alter gut 
microbiota composition, promoting the growth of pro-inflammatory bacteria such as Gammaproteobacteria while reducing 
anti-inflammatory species[33]. A United Kingdom study found that individuals residing in areas with higher NO2 
concentrations had an increased risk of CD in early life[38]. Sex differences were also evident in the projections[39]. In 
Hong Kong and Japan, the prevalence and incidence of IBD are expected to remain higher in males than females, whereas 
in the United States, it is similar for both males and females. This difference may be partly attributed to greater exposure 
of Asian males to environmental risk factors associated with industrialization (e.g., ultra-processed foods, food additives, 
microplastics, air pollution, and heavy metals)[41-46], as they are more likely to move to industrialized regions for 
education or employment. Such environmental risk factors may contribute to IBD risk through mechanisms such as gut 
microbiota dysbiosis, increased intestinal permeability, and chronic inflammation. In contrast, in the United States, sex 
differences in exposure to industrialized environments may be less pronounced than in East Asia. For example, the 
consumption of ultra-processed foods is similar between males and females in the United States[47,48]. However, further 
research is needed to clarify how specific environmental exposures influence sex differences in IBD risk across regions. 
Additionally, substantially higher smoking rates in males compared to females in Hong Kong and Japan may further 
explain this gender disparity[49,50], whereas smoking rates in the United States are more evenly distributed between 
genders[49]. Moreover, differences in medical behaviors, such as higher colonoscopy uptake among males, might also 
partially contribute to this disparity, although evidence remains inconsistent[51,52]. Lastly, genetic backgrounds specific 
to Japanese and Hong Kong populations may also contribute to these sex differences, although empirical evidence 
remains limited. Among all age groups in Hong Kong and groups < 65 in Japan and the United States, adults aged 18-44 
years are projected to continue facing the highest IBD prevalence in all three regions. Furthermore, in Japan and the 
United States, the most significant increase of both IBD prevalence and incidence among those under 18, compared to 
other 18-65 years groups, cannot be overlooked. Improved disease awareness and diagnosis might contribute to this 
increasing trend[11]. The update of pediatric IBD clinical guidelines in Japan has likely facilitated earlier diagnoses in 
children and adolescents[36], while the approval of more IBD-related pediatric medications during the study period in 
both Japan and the United States may have increased physician awareness of pediatric IBD[53,54]. Additionally, environ-
mental factors, such as early exposure to Westernized diets high in fat and sugar, may also contribute to this trend. These 
differences underscore the importance of region-specific healthcare measures in anticipation of the increasing burden of 
IBD.
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Figure 2 Current and forecasted prevalence and incidence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong 
Kong, Japan and the United States. A: Prevalence in Hong Kong, Japan and the United States; B: Incidence in Hong Kong, Japan and the United States. The 
solid line represents the actual age-standardized prevalence and incidence of inflammatory bowel disease, ulcerative colitis, and Crohn’s disease. The dashed lines 
indicate forecasted prevalence and incidence with the 95% projection intervals highlighted. Prevalence and incidence were age-standardized using the World Health 
Organization standard population. IBD: Inflammatory bowel disease; UC: Ulcerative colitis; CD: Crohn’s disease; CDARS: Clinical data analysis and reporting system; 
JMDC: Japan Medical Data Center. Merative: The Merative™ MarketScan® (“Merative” previously IBM MarketScan Commercial Claims and Encounters) database.

Over the next decade, healthcare systems will face an escalating burden of IBD from both the increasing number of 
patients and the growing complexity of disease management, influenced by shifting disease demographics. The 
forecasted rise in childhood diagnoses in Japan and the United States will introduce specific challenges, including the 
psychological impact on patients and families, growth delays, and the need for lifelong care[55]. Compared to adults, 
pediatric patients with IBD typically have a broader disease extent, a higher incidence of acute severe colitis, and greater 
risks of growth retardation and delayed puberty[56]. Furthermore, pediatric IBD treatment pathways vary by region and 
differ from adult approaches, such as the use of biologics[57,58]. However, pediatric access to treatment remains limited 
as the approval of biologics and other novel therapies lag behind those for adults. Therefore, in response to the rising 
pediatric IBD diagnosis rate across regions, efforts should focus on strengthening pediatric IBD management by 
optimizing early biologic use, enhancing psychological support, and improving nutritional interventions to achieve better 
long-term outcomes for pediatric patients. While the majority of forecasted cases are among the young, the ageing IBD 
population and extended life expectancy will further increase the prevalence among older adults[4], especially given that 
the forecasted incidence is highest among those aged 45-64 years in the United States. Subsequent age-related 
comorbidities, such as cardiovascular disease and cancer, may present new management difficulties[55]. Therefore, in the 
United States, chronic disease management for middle-aged and elderly patients with IBD should be strengthened, and 
personalized treatment strategies should be optimized to improve disease control. Additionally, multidisciplinary collab-
oration should be promoted to ensure coordinated care among gastroenterology, geriatrics, and cardiology[59]. In Asia, 
the continued rapid increase of IBD necessitates greater awareness among the public and healthcare professionals, earlier 
diagnosis, and enhanced multidisciplinary management systems to improve overall IBD care and long-term patient 
outcomes, particularly for males who bear a higher disease burden.

The strength of this study lies in using territory-wide or large claims databases from three territories under different 
healthcare systems, enabling robust comparisons of future disease burdens across Western and Asian locales. The large 
population-based samples and long historical data of 13 to 20 years facilitate reliable analysis of disease trends and fore-
casts by subtype, sex, and age. However, there are some limitations. Firstly, since JMDC and Merative are employment-
based databases, we include only employees and their dependents under 65 years. Nevertheless, IBD is usually 
diagnosed during adulthood, and the data from these databases can be considered representative of the adult population 
with IBD in their respective countries. Future studies in Japan and the United States among elderly > 65 years may 
provide supplemental insights. Moreover, since employment-based databases may not capture individuals unable to 
work due to severe illness, particularly older adults and those with frequent hospitalizations or severe complications, 
there is potential for an underestimation of IBD incidence and prevalence in these groups. Secondly, insufficient clinical 
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Figure 3 Sex-stratified prevalence and incidence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong Kong, 
Japan and the United States. A: Prevalence in Hong Kong, Japan and the United States; B: Incidence in Hong Kong, Japan and the United States. The solid 
line represents the actual age-standardized prevalence and incidence of inflammatory bowel disease, ulcerative colitis, and Crohn’s disease by sex. The dashed lines 
indicate forecasted prevalence and incidence with the 95% projection intervals highlighted. Prevalence and incidence were age-standardized using the World Health 
Organization standard population. IBD: Inflammatory bowel disease; UC: Ulcerative colitis; CD: Crohn’s disease; CDARS: Clinical data analysis and reporting system; 
JMDC: Japan Medical Data Center. Merative: The Merative™ MarketScan® (“Merative” previously IBM MarketScan Commercial Claims and Encounters) database.
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Figure 4 Age-stratified prevalence and incidence of inflammatory bowel disease, Crohn’s disease, and ulcerative colitis in Hong Kong, 
Japan, and the United States. A: Prevalence in Hong Kong, Japan and the United States; B: Incidence in Hong Kong, Japan and the United States. The solid 
line represents the actual prevalence and incidence of inflammatory bowel disease (IBD), ulcerative colitis (US), and Crohn’s disease (CD) by age. The dashed lines 
indicate forecasted prevalence and incidence with the 95% projection intervals highlighted. Prevalence and incidence were age-standardized using the World Health 
Organization standard population. CDARS: Clinical data analysis and reporting system; JMDC: Japan Medical Data Center; Merative: The Merative™ MarketScan® 
(“Merative” previously IBM MarketScan Commercial Claims and Encounters) database.

details in two health insurance databases increase the risk of misclassification. However, we adopted a combination of 
diagnosis and drug codes to identify cases, mitigating this risk. Lastly, due to the nature of the ARIMA model, the current 
forecasted disease burden is primarily based on historical data without considering other external factors that might 
influence the prevalence and incidence. For example, the introduction of new therapies may alter the IBD treatment 
pattern and further affect patients’ survival and prognosis; adjustments in public health policies (e.g., increased universal 
screening) and advances in medical technology could improve the early diagnosis; and changes in health policies may 
affect patients’ access to healthcare services. Further research is required to assess the potential impact of these 
uncertainties on IBD prevalence, incidence, and overall disease burden. To mitigate these uncertainties, we chose the 
most appropriate models and utilized PIs to provide a range of plausible values for true prevalence and incidence.

CONCLUSION
The prevalence and incidence of overall IBD are estimated to increase in Hong Kong and Japan, with variations in 
patterns. In the United States, the forecasted IBD incidence remains stable, but the prevalence is forecasted to rise. These 
forecasts reveal significant differences across regions by subtype, sex, and age, highlighting the need for targeted 
healthcare strategies to manage the escalating challenge. Efforts should focus on strengthening pediatric IBD 
management in response to the rising trends across regions, including optimizing early biologic use. In the United States, 
where the burden of IBD is high among middle-aged and elderly patients, multidisciplinary collaboration and chronic 
disease management should be enhanced. In Asia, where IBD continues to rise rapidly, greater awareness among the 
public and healthcare professionals is needed, particularly for the heavily affected male population.

ACKNOWLEDGEMENTS
We thank Dr. Yang DL for statistical advice. We also thank Ms. Lam L for English proof-reading.

FOOTNOTES
Author contributions: Li X and Qiu H designed and supervised the study; Wong ICK provided administrative and technical support for 
data access and clinical advice on results interpretation; Zhang Y and Chung H acquired the data; Zhang Y, Chung H, and Fang QW 
analyzed the data and performed cross-checking; Zhang Y and Li X drafted the manuscript; Leung WK provided clinical input and 
advice; Li X acquired the funding; Zhang Y, Chung H, Fang QW, Xu YR, Zhang YJ, Nakajo K, Wong ICH, Leung WK, Qiu H, Li X 
contributed equally to the interpretation of the results, and critically revised the manuscript for significant intellectual contribution.

Supported by the Research Grant Council, Research Impact Fund, No. R7007-22.

Institutional review board statement: Analysis of clinical data analysis and reporting system from Hong Kong was approved by the 
Institutional Review Board of The University of Hong Kong/Hospital Authority Hong Kong West Cluster (No. UW22-280). Data from 
the Japan Medical Data Centre and Merative™ MarketScan® database (Merative) were de-identified and are fully compliant with 
relevant patient confidentiality requirements, including the Japanese Personal Information Protection Law and the United States Health 



Zhang Y et al. Current and forecasted prevalence and incidence of IBD

WJG https://www.wjgnet.com 17 May 14, 2025 Volume 31 Issue 18

Insurance Portability and Accountability Act of 1996. Ethical approval are not required for Japan Medical Data Centre and Merative.

Informed consent statement: Informed consent from patients was waived because the study was retrospective and all patient data were 
fully de-identified.

Conflict-of-interest statement: Li X received research grants from the Research Fund Secretariat of the Health Bureau, Health and 
Medical Research Fund (HMRF, HKSAR), Health and Medical Research Fund Fellowship Scheme (HMRF Fellowship, HKSAR), 
Research Grants Council Early Career Scheme (RGC/ECS, HKSAR), commission grants from Hospital Authority of Hong Kong; 
educational and investigator initiate research fund from Janssen and Pfizer; internal funding from the University of Hong Kong; and 
consultancy fee from Pfizer, Merck Sharp and Dohme, Open Health. She was also the former non-executive director of ADAMS Limited 
Hong Kong, all outside the submitted work. ICKW reports grants from Amgen, Bristol-Myers Squibb, Pfizer, Janssen, Bayer, GSK and 
Novartis, the Hong Kong RGC, and the Hong Kong Health and Medical Research Fund in Hong Kong, National Institute for Health 
Research in England, European Commission, National Health and Medical Research Council in Australia, consulting fees from IQVIA 
and World Health Organization, payment for expert testimony for Appeal Court of Hong Kong and is a non-executive director of 
Jacobson Medical in Hong Kong and Therakind in England, outside of the submitted work. There are no other relationships or activities 
that could appear to have influenced the submitted work. Leung WK has received speaker’s honoraria from AbbVie, Ferring 
Pharmaceuticals, and Janssen. Chung H, Xu YR, Zhang YJ, Nakajo K and Qiu H are employees of Janssen Research and Development, 
LLC at the time of the study. Qiu H holds stock in Johnson and Johnson Pty Ltd. All other authors have no conflicts of interest to declare.

Data sharing statement: Local academic institutions, government departments, or non-governmental organizations may apply for access 
to clinical data analysis and reporting system data through the Hospital Authority’s data sharing portal (https://www3.ha.org.hk/data). 
The data from Japan Medical Data Centre (JMDC) and Merative underlying this article were provided by the JMDC and Merative under 
license. Data from JMDC and Merative will be shared on request to the corresponding authors with permission of JMDC and/or 
Merative.

STROBE statement: The authors have read the STROBE Statement—a checklist of items, and the manuscript was prepared and revised 
according to the STROBE Statement-a checklist of items.

Open Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers. 
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the 
original work is properly cited and the use is non-commercial. See: https://creativecommons.org/Licenses/by-nc/4.0/

Country of origin: China

ORCID number: Ian Chi-Kei Wong 0000-0001-8242-0014; Xue Li 0000-0003-4836-7808.

S-Editor: Fan M 
L-Editor: Filipodia 
P-Editor: Zheng XM

REFERENCES
1 Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, Panaccione R, Ghosh S, Wu JCY, Chan FKL, Sung JJY, Kaplan GG. 

Worldwide incidence and prevalence of inflammatory bowel disease in the 21st century: a systematic review of population-based studies. 
Lancet 2017; 390: 2769-2778 [PMID: 29050646 DOI: 10.1016/S0140-6736(17)32448-0]

2 Knowles SR, Graff LA, Wilding H, Hewitt C, Keefer L, Mikocka-Walus A. Quality of Life in Inflammatory Bowel Disease: A Systematic 
Review and Meta-analyses-Part I. Inflamm Bowel Dis 2018; 24: 742-751 [PMID: 29562277 DOI: 10.1093/ibd/izx100]

3 Le Berre C, Ananthakrishnan AN, Danese S, Singh S, Peyrin-Biroulet L. Ulcerative Colitis and Crohn's Disease Have Similar Burden and 
Goals for Treatment. Clin Gastroenterol Hepatol 2020; 18: 14-23 [PMID: 31301452 DOI: 10.1016/j.cgh.2019.07.005]

4 Kaplan GG, Windsor JW. The four epidemiological stages in the global evolution of inflammatory bowel disease. Nat Rev Gastroenterol 
Hepatol 2021; 18: 56-66 [PMID: 33033392 DOI: 10.1038/s41575-020-00360-x]

5 Coward S, Clement F, Benchimol EI, Bernstein CN, Avina-Zubieta JA, Bitton A, Carroll MW, Hazlewood G, Jacobson K, Jelinski S, Deardon 
R, Jones JL, Kuenzig ME, Leddin D, McBrien KA, Murthy SK, Nguyen GC, Otley AR, Panaccione R, Rezaie A, Rosenfeld G, Peña-Sánchez 
JN, Singh H, Targownik LE, Kaplan GG. Past and Future Burden of Inflammatory Bowel Diseases Based on Modeling of Population-Based 
Data. Gastroenterology 2019; 156: 1345-1353.e4 [PMID: 30639677 DOI: 10.1053/j.gastro.2019.01.002]

6 Coward S, Benchimol EI, Bernstein CN, Avina-Zubieta A, Bitton A, Carroll MW, Cui Y, Hoentjen F, Hracs L, Jacobson K, Jones JL, King J, 
Kuenzig ME, Lu N, El-Matary W, Murthy SK, Nugent Z, Otley AR, Panaccione R, Peña-Sánchez JN, Singh H, Targownik LE, White D, 
Windsor JW, Kaplan GG; Canadian Gastro-Intestinal Epidemiology Consortium (CanGIEC). Forecasting the Incidence and Prevalence of 
Inflammatory Bowel Disease: A Canadian Nationwide Analysis. Am J Gastroenterol 2024; 119: 1563-1570 [PMID: 38299598 DOI: 
10.14309/ajg.0000000000002687]

7 Jones GR, Lyons M, Plevris N, Jenkinson PW, Bisset C, Burgess C, Din S, Fulforth J, Henderson P, Ho GT, Kirkwood K, Noble C, Shand 
AG, Wilson DC, Arnott ID, Lees CW. IBD prevalence in Lothian, Scotland, derived by capture-recapture methodology. Gut 2019; 68: 1953-
1960 [PMID: 31300515 DOI: 10.1136/gutjnl-2019-318936]

https://www3.ha.org.hk/data
https://www3.ha.org.hk/data
https://www3.ha.org.hk/data
https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0001-8242-0014
http://orcid.org/0000-0001-8242-0014
http://orcid.org/0000-0003-4836-7808
http://orcid.org/0000-0003-4836-7808
http://www.ncbi.nlm.nih.gov/pubmed/29050646
https://dx.doi.org/10.1016/S0140-6736(17)32448-0
http://www.ncbi.nlm.nih.gov/pubmed/29562277
https://dx.doi.org/10.1093/ibd/izx100
http://www.ncbi.nlm.nih.gov/pubmed/31301452
https://dx.doi.org/10.1016/j.cgh.2019.07.005
http://www.ncbi.nlm.nih.gov/pubmed/33033392
https://dx.doi.org/10.1038/s41575-020-00360-x
http://www.ncbi.nlm.nih.gov/pubmed/30639677
https://dx.doi.org/10.1053/j.gastro.2019.01.002
http://www.ncbi.nlm.nih.gov/pubmed/38299598
https://dx.doi.org/10.14309/ajg.0000000000002687
http://www.ncbi.nlm.nih.gov/pubmed/31300515
https://dx.doi.org/10.1136/gutjnl-2019-318936


Zhang Y et al. Current and forecasted prevalence and incidence of IBD

WJG https://www.wjgnet.com 18 May 14, 2025 Volume 31 Issue 18

8 Ng SC, Kaplan GG, Tang W, Banerjee R, Adigopula B, Underwood FE, Tanyingoh D, Wei SC, Lin WC, Lin HH, Li J, Bell S, Niewiadomski 
O, Kamm MA, Zeng Z, Chen M, Hu P, Ong D, Ooi CJ, Ling KL, Miao Y, Miao J, Janaka de Silva H, Niriella M, Aniwan S, Limsrivilai J, 
Pisespongsa P, Wu K, Yang H, Ng KK, Yu HH, Wang Y, Ouyang Q, Abdullah M, Simadibrata M, Gunawan J, Hilmi I, Lee Goh K, Cao Q, 
Sheng H, Ong-Go A, Chong VH, Ching JYL, Wu JCY, Chan FKL, Sung JJY. Population Density and Risk of Inflammatory Bowel Disease: A 
Prospective Population-Based Study in 13 Countries or Regions in Asia-Pacific. Am J Gastroenterol 2019; 114: 107-115 [PMID: 30177785 
DOI: 10.1038/s41395-018-0233-2]

9 Zhao M, Gönczi L, Lakatos PL, Burisch J. The Burden of Inflammatory Bowel Disease in Europe in 2020. J Crohns Colitis 2021; 15: 1573-
1587 [PMID: 33582812 DOI: 10.1093/ecco-jcc/jjab029]

10 Mak WY, Zhao M, Ng SC, Burisch J. The epidemiology of inflammatory bowel disease: East meets west. J Gastroenterol Hepatol 2020; 35: 
380-389 [PMID: 31596960 DOI: 10.1111/jgh.14872]

11 Kuenzig ME, Fung SG, Marderfeld L, Mak JWY, Kaplan GG, Ng SC, Wilson DC, Cameron F, Henderson P, Kotze PG, Bhatti J, Fang V, 
Gerber S, Guay E, Kotteduwa Jayawarden S, Kadota L, Maldonado D F, Osei JA, Sandarage R, Stanton A, Wan M; InsightScope Pediatric 
IBD Epidemiology Group, Benchimol EI. Twenty-first Century Trends in the Global Epidemiology of Pediatric-Onset Inflammatory Bowel 
Disease: Systematic Review. Gastroenterology 2022; 162: 1147-1159.e4 [PMID: 34995526 DOI: 10.1053/j.gastro.2021.12.282]

12 Burisch J, Zhao M, Odes S, De Cruz P, Vermeire S, Bernstein CN, Kaplan GG, Duricova D, Greenberg D, Melberg HO, Watanabe M, Ahn 
HS, Targownik L, Pittet VEH, Annese V, Park KT, Katsanos KH, Høivik ML, Krznaric Z, Chaparro M, Loftus EV Jr, Lakatos PL, Gisbert JP, 
Bemelman W, Moum B, Gearry RB, Kappelman MD, Hart A, Pierik MJ, Andrews JM, Ng SC, D'Inca R, Munkholm P. The cost of 
inflammatory bowel disease in high-income settings: a Lancet Gastroenterology & Hepatology Commission. Lancet Gastroenterol Hepatol 
2023; 8: 458-492 [PMID: 36871566 DOI: 10.1016/S2468-1253(23)00003-1]

13 Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev Gastroenterol Hepatol 2015; 12: 720-727 [PMID: 26323879 DOI: 
10.1038/nrgastro.2015.150]

14 Park J, Cheon JH. Incidence and Prevalence of Inflammatory Bowel Disease across Asia. Yonsei Med J 2021; 62: 99-108 [PMID: 33527789 
DOI: 10.3349/ymj.2021.62.2.99]

15 Hospital Authority.   Caring for our community’s health. [cited April 02, 2025]. Available from: https://www.ha.org.hk/visitor/ha_visitor_
index.asp?Content_ID=10008&Lang=ENG&Dimension=100&Parent_ID=10004

16 Li X, Tong X, Wong ICK, Peng K, Chui CSL, Lai FTT, Wan EYF, Wong CKH, Leung WK, Chan EWY. Lack of inflammatory bowel disease 
flare-up following two-dose BNT162b2 vaccine: a population-based cohort study. Gut 2022; 71: 2608-2611 [PMID: 35135842 DOI: 
10.1136/gutjnl-2021-326860]

17 JMDC.   JMDC Claims Database. [cited April 02, 2025]. Available from: https://www.jmdc.co.jp/en/jmdc-claims-database/
18 Nagai K, Tanaka T, Kodaira N, Kimura S, Takahashi Y, Nakayama T. Data resource profile: JMDC claims databases sourced from Medical 

Institutions. J Gen Fam Med 2020; 21: 211-218 [PMID: 33304714 DOI: 10.1002/jgf2.367]
19 IBM.   Watson Health. [cited April 02, 2025]. Available from: https://www.ibm.com/products
20 Nakajo K, Yamazaki M, Chung H, Xu Y, Qiu H. Trends in the prevalence and incidence of Crohn's disease in Japan and the United States. Int 

J Colorectal Dis 2024; 39: 61 [PMID: 38676760 DOI: 10.1007/s00384-024-04636-5]
21 Yamazaki M, Chung H, Xu Y, Qiu H. Trends in the prevalence and incidence of ulcerative colitis in Japan and the US. Int J Colorectal Dis 

2023; 38: 135 [PMID: 37204516 DOI: 10.1007/s00384-023-04417-6]
22 Census and Statistics Department.   The Government of the Hong Kong Special Administrative Region. Table 110-01001: Population by Sex 

and Age Group. [cited April 02, 2025]. Available from: https://www.censtatd.gov.hk/en/web_table.html?id=110-01001
23 Ng SC, Leung WK, Shi HY, Li MK, Leung CM, Ng CK, Lo FH, Hui YT, Tsang SW, Chan YK, Loo CK, Chan KH, Hui AJ, Chow WH, 

Harbord M, Ching JY, Lee M, Chan V, Tang W, Hung IF, Ho J, Lao WC, Wong MT, Sze SF, Shan EH, Lam BC, Tong RW, Mak LY, Wong 
SH, Wu JC, Chan FK, Sung JJ. Epidemiology of Inflammatory Bowel Disease from 1981 to 2014: Results from a Territory-Wide Population-
Based Registry in Hong Kong. Inflamm Bowel Dis 2016; 22: 1954-1960 [PMID: 27416041 DOI: 10.1097/MIB.0000000000000846]

24 Murakami Y, Nishiwaki Y, Oba MS, Asakura K, Ohfuji S, Fukushima W, Suzuki Y, Nakamura Y. Estimated prevalence of ulcerative colitis 
and Crohn's disease in Japan in 2014: an analysis of a nationwide survey. J Gastroenterol 2019; 54: 1070-1077 [PMID: 31309327 DOI: 
10.1007/s00535-019-01603-8]

25 Okabayashi S, Kobayashi T, Hibi T. Inflammatory Bowel Disease in Japan-Is It Similar to or Different from Westerns? J Anus Rectum Colon 
2020; 4: 1-13 [PMID: 32002471 DOI: 10.23922/jarc.2019-003]

26 Lin D, Jin Y, Shao X, Xu Y, Ma G, Jiang Y, Xu Y, Jiang Y, Hu D. Global, regional, and national burden of inflammatory bowel disease, 1990-
2021: Insights from the global burden of disease 2021. Int J Colorectal Dis 2024; 39: 139 [PMID: 39243331 DOI: 
10.1007/s00384-024-04711-x]

27 Ye Y, Manne S, Treem WR, Bennett D. Prevalence of Inflammatory Bowel Disease in Pediatric and Adult Populations: Recent Estimates From 
Large National Databases in the United States, 2007-2016. Inflamm Bowel Dis 2020; 26: 619-625 [PMID: 31504515 DOI: 10.1093/ibd/izz182]

28 Lewis JD, Parlett LE, Jonsson Funk ML, Brensinger C, Pate V, Wu Q, Dawwas GK, Weiss A, Constant BD, McCauley M, Haynes K, Yang 
JY, Schaubel DE, Hurtado-Lorenzo A, Kappelman MD. Incidence, Prevalence, and Racial and Ethnic Distribution of Inflammatory Bowel 
Disease in the United States. Gastroenterology 2023; 165: 1197-1205.e2 [PMID: 37481117 DOI: 10.1053/j.gastro.2023.07.003]

29 Kim JE, Oh SJ, Lee CK; Big Data Research Group of the Korean Society of Gastroenterology. Forecasting the future prevalence of 
inflammatory bowel disease in Korea through 2048: an epidemiologic study employing autoregressive integrated moving average models. J 
Gastroenterol Hepatol 2024; 39: 836-846 [PMID: 38233639 DOI: 10.1111/jgh.16447]

30 Ananthakrishnan AN, Kaplan GG, Bernstein CN, Burke KE, Lochhead PJ, Sasson AN, Agrawal M, Tiong JHT, Steinberg J, Kruis W, 
Steinwurz F, Ahuja V, Ng SC, Rubin DT, Colombel JF, Gearry R; International Organization for Study of Inflammatory Bowel Diseases. 
Lifestyle, behaviour, and environmental modification for the management of patients with inflammatory bowel diseases: an International 
Organization for Study of Inflammatory Bowel Diseases consensus. Lancet Gastroenterol Hepatol 2022; 7: 666-678 [PMID: 35487235 DOI: 
10.1016/S2468-1253(22)00021-8]

31 Ng SC, Tang W, Leong RW, Chen M, Ko Y, Studd C, Niewiadomski O, Bell S, Kamm MA, de Silva HJ, Kasturiratne A, Senanayake YU, Ooi 
CJ, Ling KL, Ong D, Goh KL, Hilmi I, Ouyang Q, Wang YF, Hu P, Zhu Z, Zeng Z, Wu K, Wang X, Xia B, Li J, Pisespongsa P, Manatsathit S, 
Aniwan S, Simadibrata M, Abdullah M, Tsang SW, Wong TC, Hui AJ, Chow CM, Yu HH, Li MF, Ng KK, Ching J, Wu JC, Chan FK, Sung 
JJ; Asia-Pacific Crohn's and Colitis Epidemiology Study ACCESS Group. Environmental risk factors in inflammatory bowel disease: a 
population-based case-control study in Asia-Pacific. Gut 2015; 64: 1063-1071 [PMID: 25217388 DOI: 10.1136/gutjnl-2014-307410]
Adolph TE, Meyer M, Schwärzler J, Mayr L, Grabherr F, Tilg H. The metabolic nature of inflammatory bowel diseases. Nat Rev 32

http://www.ncbi.nlm.nih.gov/pubmed/30177785
https://dx.doi.org/10.1038/s41395-018-0233-2
http://www.ncbi.nlm.nih.gov/pubmed/33582812
https://dx.doi.org/10.1093/ecco-jcc/jjab029
http://www.ncbi.nlm.nih.gov/pubmed/31596960
https://dx.doi.org/10.1111/jgh.14872
http://www.ncbi.nlm.nih.gov/pubmed/34995526
https://dx.doi.org/10.1053/j.gastro.2021.12.282
http://www.ncbi.nlm.nih.gov/pubmed/36871566
https://dx.doi.org/10.1016/S2468-1253(23)00003-1
http://www.ncbi.nlm.nih.gov/pubmed/26323879
https://dx.doi.org/10.1038/nrgastro.2015.150
http://www.ncbi.nlm.nih.gov/pubmed/33527789
https://dx.doi.org/10.3349/ymj.2021.62.2.99
https://www.ha.org.hk/visitor/ha_visitor_index.asp?Content_ID=10008&Lang=ENG&Dimension=100&Parent_ID=10004
https://www.ha.org.hk/visitor/ha_visitor_index.asp?Content_ID=10008&Lang=ENG&Dimension=100&Parent_ID=10004
http://www.ncbi.nlm.nih.gov/pubmed/35135842
https://dx.doi.org/10.1136/gutjnl-2021-326860
https://www.jmdc.co.jp/en/jmdc-claims-database/
http://www.ncbi.nlm.nih.gov/pubmed/33304714
https://dx.doi.org/10.1002/jgf2.367
https://www.ibm.com/products
http://www.ncbi.nlm.nih.gov/pubmed/38676760
https://dx.doi.org/10.1007/s00384-024-04636-5
http://www.ncbi.nlm.nih.gov/pubmed/37204516
https://dx.doi.org/10.1007/s00384-023-04417-6
https://www.censtatd.gov.hk/en/web_table.html?id=110-01001
http://www.ncbi.nlm.nih.gov/pubmed/27416041
https://dx.doi.org/10.1097/MIB.0000000000000846
http://www.ncbi.nlm.nih.gov/pubmed/31309327
https://dx.doi.org/10.1007/s00535-019-01603-8
http://www.ncbi.nlm.nih.gov/pubmed/32002471
https://dx.doi.org/10.23922/jarc.2019-003
http://www.ncbi.nlm.nih.gov/pubmed/39243331
https://dx.doi.org/10.1007/s00384-024-04711-x
http://www.ncbi.nlm.nih.gov/pubmed/31504515
https://dx.doi.org/10.1093/ibd/izz182
http://www.ncbi.nlm.nih.gov/pubmed/37481117
https://dx.doi.org/10.1053/j.gastro.2023.07.003
http://www.ncbi.nlm.nih.gov/pubmed/38233639
https://dx.doi.org/10.1111/jgh.16447
http://www.ncbi.nlm.nih.gov/pubmed/35487235
https://dx.doi.org/10.1016/S2468-1253(22)00021-8
http://www.ncbi.nlm.nih.gov/pubmed/25217388
https://dx.doi.org/10.1136/gutjnl-2014-307410


Zhang Y et al. Current and forecasted prevalence and incidence of IBD

WJG https://www.wjgnet.com 19 May 14, 2025 Volume 31 Issue 18

Gastroenterol Hepatol 2022; 19: 753-767 [PMID: 35906289 DOI: 10.1038/s41575-022-00658-y]
33 Ananthakrishnan AN, Bernstein CN, Iliopoulos D, Macpherson A, Neurath MF, Ali RAR, Vavricka SR, Fiocchi C. Environmental triggers in 

IBD: a review of progress and evidence. Nat Rev Gastroenterol Hepatol 2018; 15: 39-49 [PMID: 29018271 DOI: 10.1038/nrgastro.2017.136]
34 Matsuoka K, Kobayashi T, Ueno F, Matsui T, Hirai F, Inoue N, Kato J, Kobayashi K, Kobayashi K, Koganei K, Kunisaki R, Motoya S, 

Nagahori M, Nakase H, Omata F, Saruta M, Watanabe T, Tanaka T, Kanai T, Noguchi Y, Takahashi KI, Watanabe K, Hibi T, Suzuki Y, 
Watanabe M, Sugano K, Shimosegawa T. Evidence-based clinical practice guidelines for inflammatory bowel disease. J Gastroenterol 2018; 
53: 305-353 [PMID: 29429045 DOI: 10.1007/s00535-018-1439-1]

35 Nakase H, Uchino M, Shinzaki S, Matsuura M, Matsuoka K, Kobayashi T, Saruta M, Hirai F, Hata K, Hiraoka S, Esaki M, Sugimoto K, Fuji 
T, Watanabe K, Nakamura S, Inoue N, Itoh T, Naganuma M, Hisamatsu T, Watanabe M, Miwa H, Enomoto N, Shimosegawa T, Koike K. 
Evidence-based clinical practice guidelines for inflammatory bowel disease 2020. J Gastroenterol 2021; 56: 489-526 [PMID: 33885977 DOI: 
10.1007/s00535-021-01784-1]

36 Japanese Society of Pediatric Nutrition, Gastroenterology and Hepatology;  Japan Pediatric IBD Study Group.   Pediatric Ulcerative Colitis 
Treatment Guidelines (2019). [cited April 02, 2025]. Available from: https://www.jspghan.org/guide/doc/shounikaiyou_chiryou_guide_2019.
pdf

37 Browne AJ, Chipeta MG, Haines-Woodhouse G, Kumaran EPA, Hamadani BHK, Zaraa S, Henry NJ, Deshpande A, Reiner RC Jr, Day NPJ, 
Lopez AD, Dunachie S, Moore CE, Stergachis A, Hay SI, Dolecek C. Global antibiotic consumption and usage in humans, 2000-18: a spatial 
modelling study. Lancet Planet Health 2021; 5: e893-e904 [PMID: 34774223 DOI: 10.1016/S2542-5196(21)00280-1]

38 Faye AS, Allin KH, Iversen AT, Agrawal M, Faith J, Colombel JF, Jess T. Antibiotic use as a risk factor for inflammatory bowel disease 
across the ages: a population-based cohort study. Gut 2023; 72: 663-670 [PMID: 36623926 DOI: 10.1136/gutjnl-2022-327845]

39 Kaplan GG, Hubbard J, Korzenik J, Sands BE, Panaccione R, Ghosh S, Wheeler AJ, Villeneuve PJ. The inflammatory bowel diseases and 
ambient air pollution: a novel association. Am J Gastroenterol 2010; 105: 2412-2419 [PMID: 20588264 DOI: 10.1038/ajg.2010.252]

40 van der Heide F, Dijkstra A, Weersma RK, Albersnagel FA, van der Logt EM, Faber KN, Sluiter WJ, Kleibeuker JH, Dijkstra G. Effects of 
active and passive smoking on disease course of Crohn's disease and ulcerative colitis. Inflamm Bowel Dis 2009; 15: 1199-1207 [PMID: 
19170191 DOI: 10.1002/ibd.20884]

41 Ng WK, Wong SH, Ng SC. Changing epidemiological trends of inflammatory bowel disease in Asia. Intest Res 2016; 14: 111-119 [PMID: 
27175111 DOI: 10.5217/ir.2016.14.2.111]

42 Narula N, Wong ECL, Dehghan M, Mente A, Rangarajan S, Lanas F, Lopez-Jaramillo P, Rohatgi P, Lakshmi PVM, Varma RP, Orlandini A, 
Avezum A, Wielgosz A, Poirier P, Almadi MA, Altuntas Y, Ng KK, Chifamba J, Yeates K, Puoane T, Khatib R, Yusuf R, Boström KB, 
Zatonska K, Iqbal R, Weida L, Yibing Z, Sidong L, Dans A, Yusufali A, Mohammadifard N, Marshall JK, Moayyedi P, Reinisch W, Yusuf S. 
Association of ultra-processed food intake with risk of inflammatory bowel disease: prospective cohort study. BMJ 2021; 374: n1554 [PMID: 
34261638 DOI: 10.1136/bmj.n1554]

43 Gubatan J, Kulkarni CV, Talamantes SM, Temby M, Fardeen T, Sinha SR. Dietary Exposures and Interventions in Inflammatory Bowel 
Disease: Current Evidence and Emerging Concepts. Nutrients 2023; 15 [PMID: 36771288 DOI: 10.3390/nu15030579]

44 Yan Z, Liu Y, Zhang T, Zhang F, Ren H, Zhang Y. Analysis of Microplastics in Human Feces Reveals a Correlation between Fecal 
Microplastics and Inflammatory Bowel Disease Status. Environ Sci Technol 2022; 56: 414-421 [PMID: 34935363 DOI: 
10.1021/acs.est.1c03924]

45 Chen J, Zhang H, Fu T, Zhao J, Nowak JK, Kalla R, Wellens J, Yuan S, Noble A, Ventham NT, Dunlop MG, Halfvarson J, Mao R, 
Theodoratou E, Satsangi J, Li X. Exposure to air pollution increases susceptibility to ulcerative colitis through epigenetic alterations in CXCR2 
and MHC class III region. EBioMedicine 2024; 110: 105443 [PMID: 39536393 DOI: 10.1016/j.ebiom.2024.105443]

46 Estevinho MM, Midya V, Cohen-Mekelburg S, Allin KH, Fumery M, Pinho SS, Colombel JF, Agrawal M. Emerging role of environmental 
pollutants in inflammatory bowel disease risk, outcomes and underlying mechanisms. Gut 2025; 74: 477-486 [PMID: 39179372 DOI: 
10.1136/gutjnl-2024-332523]

47 Juul F, Parekh N, Martinez-Steele E, Monteiro CA, Chang VW. Ultra-processed food consumption among US adults from 2001 to 2018. Am J 
Clin Nutr 2022; 115: 211-221 [PMID: 34647997 DOI: 10.1093/ajcn/nqab305]

48 Baraldi LG, Martinez Steele E, Canella DS, Monteiro CA. Consumption of ultra-processed foods and associated sociodemographic factors in 
the USA between 2007 and 2012: evidence from a nationally representative cross-sectional study. BMJ Open 2018; 8: e020574 [PMID: 
29525772 DOI: 10.1136/bmjopen-2017-020574]

49 GBD 2021 Tobacco Forecasting Collaborators. Forecasting the effects of smoking prevalence scenarios on years of life lost and life 
expectancy from 2022 to 2050: a systematic analysis for the Global Burden of Disease Study 2021. Lancet Public Health 2024; 9: e729-e744 
[PMID: 39366729 DOI: 10.1016/S2468-2667(24)00166-X]

50 Tobacco and Alcohol Control Office.   Pattern of smoking in Hong Kong. [cited April 02, 2025]. Available from: https://www.taco.gov.hk/t/
english/infostation/infostation_sta_01.html#a2

51 Shah SC, Khalili H, Chen CY, Ahn HS, Ng SC, Burisch J, Colombel JF. Sex-based differences in the incidence of inflammatory bowel 
diseases-pooled analysis of population-based studies from the Asia-Pacific region. Aliment Pharmacol Ther 2019; 49: 904-911 [PMID: 
30773656 DOI: 10.1111/apt.15178]

52 Choi KC, So WK, Chan DN, Shiu AT, Ho SS, Chan HY, Lam WW, Cheng KK, Goggins WB, Chan CW. Gender differences in the use of 
colorectal cancer tests among older Chinese adults. Eur J Oncol Nurs 2013; 17: 603-609 [PMID: 23462304 DOI: 10.1016/j.ejon.2013.01.004]

53 Mitsubishi Tanabe Pharma Corporation.   Notice of approval for partial change in dosage and administration of Remicade® for Crohn's 
disease [cited April 02, 2025]. Available from: https://www.mt-pharma.co.jp/news/assets/pdf/MTPC170518.pdf

54 Food and Drug Administration.   Supplement Approval Letter for Simponi (golimumab). [cited April 02, 2025]. Available from: https://
www.accessdata.fda.gov/drugsatfda_docs/appletter/2013/125289Orig1s077,s078,s079ltr.pdf

55 Carroll MW, Kuenzig ME, Mack DR, Otley AR, Griffiths AM, Kaplan GG, Bernstein CN, Bitton A, Murthy SK, Nguyen GC, Lee K, Cooke-
Lauder J, Benchimol EI. The Impact of Inflammatory Bowel Disease in Canada 2018: Children and Adolescents with IBD. J Can Assoc 
Gastroenterol 2019; 2: S49-S67 [PMID: 31294385 DOI: 10.1093/jcag/gwy056]

56 El-Matary W, Carroll MW, Deslandres C, Griffiths AM, Kuenzig ME, Mack DR, Wine E, Weinstein J, Geist R, Davis T, Chan J, Khan R, 
Matthews P, Kaplan GG, Windsor JW, Bernstein CN, Bitton A, Coward S, Jones JL, Lee K, Murthy SK, Targownik LE, Peña-Sánchez JN, 
Rohatinsky N, Ghandeharian S, Im JHB, Goddard Q, Gorospe J, Verdugo J, Morin SA, Morganstein T, Banning L, Benchimol EI. The 2023 
Impact of Inflammatory Bowel Disease in Canada: Special Populations-Children and Adolescents with IBD. J Can Assoc Gastroenterol 2023; 
6: S35-S44 [PMID: 37674497 DOI: 10.1093/jcag/gwad016]

http://www.ncbi.nlm.nih.gov/pubmed/35906289
https://dx.doi.org/10.1038/s41575-022-00658-y
http://www.ncbi.nlm.nih.gov/pubmed/29018271
https://dx.doi.org/10.1038/nrgastro.2017.136
http://www.ncbi.nlm.nih.gov/pubmed/29429045
https://dx.doi.org/10.1007/s00535-018-1439-1
http://www.ncbi.nlm.nih.gov/pubmed/33885977
https://dx.doi.org/10.1007/s00535-021-01784-1
https://www.jspghan.org/guide/doc/shounikaiyou_chiryou_guide_2019.pdf
https://www.jspghan.org/guide/doc/shounikaiyou_chiryou_guide_2019.pdf
http://www.ncbi.nlm.nih.gov/pubmed/34774223
https://dx.doi.org/10.1016/S2542-5196(21)00280-1
http://www.ncbi.nlm.nih.gov/pubmed/36623926
https://dx.doi.org/10.1136/gutjnl-2022-327845
http://www.ncbi.nlm.nih.gov/pubmed/20588264
https://dx.doi.org/10.1038/ajg.2010.252
http://www.ncbi.nlm.nih.gov/pubmed/19170191
https://dx.doi.org/10.1002/ibd.20884
http://www.ncbi.nlm.nih.gov/pubmed/27175111
https://dx.doi.org/10.5217/ir.2016.14.2.111
http://www.ncbi.nlm.nih.gov/pubmed/34261638
https://dx.doi.org/10.1136/bmj.n1554
http://www.ncbi.nlm.nih.gov/pubmed/36771288
https://dx.doi.org/10.3390/nu15030579
http://www.ncbi.nlm.nih.gov/pubmed/34935363
https://dx.doi.org/10.1021/acs.est.1c03924
http://www.ncbi.nlm.nih.gov/pubmed/39536393
https://dx.doi.org/10.1016/j.ebiom.2024.105443
http://www.ncbi.nlm.nih.gov/pubmed/39179372
https://dx.doi.org/10.1136/gutjnl-2024-332523
http://www.ncbi.nlm.nih.gov/pubmed/34647997
https://dx.doi.org/10.1093/ajcn/nqab305
http://www.ncbi.nlm.nih.gov/pubmed/29525772
https://dx.doi.org/10.1136/bmjopen-2017-020574
http://www.ncbi.nlm.nih.gov/pubmed/39366729
https://dx.doi.org/10.1016/S2468-2667(24)00166-X
https://www.taco.gov.hk/t/english/infostation/infostation_sta_01.html#a2
https://www.taco.gov.hk/t/english/infostation/infostation_sta_01.html#a2
http://www.ncbi.nlm.nih.gov/pubmed/30773656
https://dx.doi.org/10.1111/apt.15178
http://www.ncbi.nlm.nih.gov/pubmed/23462304
https://dx.doi.org/10.1016/j.ejon.2013.01.004
https://www.mt-pharma.co.jp/news/assets/pdf/MTPC170518.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2013/125289Orig1s077,s078,s079ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2013/125289Orig1s077,s078,s079ltr.pdf
http://www.ncbi.nlm.nih.gov/pubmed/31294385
https://dx.doi.org/10.1093/jcag/gwy056
http://www.ncbi.nlm.nih.gov/pubmed/37674497
https://dx.doi.org/10.1093/jcag/gwad016


Zhang Y et al. Current and forecasted prevalence and incidence of IBD

WJG https://www.wjgnet.com 20 May 14, 2025 Volume 31 Issue 18

57 Chan WM, Tinsley D, Crandall W, Du Y, Choong C, Hunter T. Treatment Patterns of Pediatric and Adult Patients with Ulcerative Colitis. 
Inflamm Bowel Dis 2023; 29: S38-S39 [DOI: 10.1093/ibd/izac247.070]

58 Crowley E, Ma C, Andic M, Feagan BG, Griffiths AM, Jairath V. Impact of Drug Approval Pathways for Paediatric Inflammatory Bowel 
Disease. J Crohns Colitis 2022; 16: 331-335 [PMID: 34379112 DOI: 10.1093/ecco-jcc/jjab140]

59 Regueiro M, Click B, Anderson A, Shrank W, Kogan J, McAnallen S, Szigethy E. Reduced Unplanned Care and Disease Activity and 
Increased Quality of Life After Patient Enrollment in an Inflammatory Bowel Disease Medical Home. Clin Gastroenterol Hepatol 2018; 16: 
1777-1785 [PMID: 29654918 DOI: 10.1016/j.cgh.2018.04.007]

https://dx.doi.org/10.1093/ibd/izac247.070
http://www.ncbi.nlm.nih.gov/pubmed/34379112
https://dx.doi.org/10.1093/ecco-jcc/jjab140
http://www.ncbi.nlm.nih.gov/pubmed/29654918
https://dx.doi.org/10.1016/j.cgh.2018.04.007


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: office@baishideng.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2025 Baishideng Publishing Group Inc. All rights reserved.

mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Data sources
	Study population
	Statistical analyses

	RESULTS
	Prevalence
	Incidence

	DISCUSSION
	CONCLUSION
	ACKNOWLEDGEMENTS
	FOOTNOTES
	REFERENCES

