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Abstract

BACKGROUND AND AIMS: The prevalence of inflammatory bowel disease (IBD) is 

increasing globally. In this context, identifying risk factors for severe disease is important. We 

examined how race/ethnicity and immigration status influence IBD manifestations, treatments, and 

outcomes in a diverse, tertiary-care safety-net hospital.

METHODS: We conducted a single-center retrospective review of all IBD inpatients and 

outpatients treated from 1997–2017. Using logistic regression modeling, we compared disease 

onset, treatment, and outcomes by race (White, Black, Hispanic, or Asian) and immigration status 

(US-born vs foreign-born).

RESULTS: A total of 577 patients were identified, of which 29.8% were White, 27.4% were 

Hispanic, 21.7% were Black, and 13.0% were Asian. Compared to Whites, Asians were more 
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likely to be male (odds ratio [OR] 2.63, 95% confidence interval [CI]: 1.45, 5.00), whereas Blacks 

were more likely to be diagnosed with Crohn’s disease (OR 1.75, 95% CI: 1.10, 2.77) and more 

likely to undergo IBD-related intestinal resection (OR 2.49, 95% CI: 1.40, 4.50). Compared to 

US-born patients, foreign-born patients were more likely to be diagnosed with ulcerative colitis 

(OR 1.77, 95% CI: 1.04, 3.02). They were also less likely to be diagnosed before 16 years of 

age (OR 0.19, 95% CI: 0.08, 0.41), to have undergone intestinal resections (OR 0.39, 95% CI: 

0.19, 0.83), to have received biologics (OR 0.43, 95% CI: 0.25, 0.76), or to have had dermatologic 

manifestations (OR 0.12, 95% CI: 0.03, 0.41).

CONCLUSION: IBD phenotype varies by race, although foreign-born patients of all races show 

evidence of later-onset and milder disease. These findings may aid in disease prognostication 

and clinical management and, furthermore, may provide insight into intrinsic and environmental 

influences on IBD pathogenesis.

Keywords

Crohn’s Disease; Ulcerative Colitis; Ethnicity; Health Status Disparities; Prognosis

Introduction

Inflammatory bowel disease (IBD) is an increasingly common gastrointestinal illness that 

has been estimated to affect 2.39 million individuals in the United States.1 While our 

understanding of IBD derives mainly from White populations in North America and Europe, 

disease incidence and prevalence have notably increased over the past several decades in 

Asia, Africa, and South America.2,3 Accordingly, although IBD patients in the United States 

are still predominantly Caucasian, a significant proportion of the patient population is now 

comprised of Blacks, Hispanics, and Asians.1,4

While the precise mechanism of IBD pathophysiology and the drivers of its increasing 

prevalence remain poorly understood, several putative environmental, behavioral, and 

genetic risk factors have been identified.5–8 The cumulative impact of these various 

influences may be compositely reflected in studies of IBD based on race and immigration 

status. In fact, previous studies have identified associations between race and ethnicity 

and IBD prevalence, severity, and associated healthcare utilization, with recent studies 

suggesting increased health-care utilization among non-Caucasian IBD patients and 

less severe phenotypes among foreign-born patients.9–14Unfortunately, few genome-wide 

association studies to date have included individuals of non-European ancestry,15 thereby 

limiting the understanding of racial differences in IBD behavior attributable to genetics. 

Furthermore, data comparing multiple racial and ethnic groups and immigration status 

within one study are few and may be prone to confounding from socioeconomic 

influences,16 particularly as many non-Caucasian IBD patients in the United States have 

lower income and education and have decreased utilization of private health insurance,14,17 

all of which may impact IBD outcomes.

We therefore aimed to study IBD characteristics, treatments, and outcomes at NYC Health 

+ Hospitals/Bellevue, the flagship hospital of New York City’s public hospital network, 

which serves predominantly uninsured and underinsured residents, thereby minimizing 
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the impact of socioeconomic and geographic confounders.18,19 The environment, which 

combines subspecialty IBD resources regardless of income, the singular racial diversity of 

New York City, yet the relatively similar socioeconomic status of patients, provides a highly 

unique opportunity to test our hypothesis that IBD manifestations and outcomes differ by 

race and immigration status, with milder disease among foreign-born patients.

Materials and Methods

We identified patients with a potential IBD diagnosis [Crohn’s disease (CD), ulcerative 

colitis (UC)] cared for at Bellevue Hospital from October 28, 1997, through October 18, 

2017, using the International Classification of Diseases, Ninth Revision and Tenth Revision 
(ICD-9 and ICD-10, respectively) codes. Diagnoses were confirmed by manual chart review. 

Both inpatient and outpatient data were evaluated to determine IBD characteristics such as 

history of IBD-related surgery, IBD treatments, and the greatest extent of disease. Those 

with a new IBD diagnosis and those with pre-existing IBD were both included. Patients 

with minimal clinical data regarding their IBD history or treatment were excluded. We also 

collected deidentified demographic data on individuals seen at Bellevue primary care clinics 

in 2014 as a comparison group.

Race, ethnicity, and country of birth were determined through chart review. When discordant 

results were found, data documented in social work and clinical notes were considered 

more accurate than administrative records. As with other studies,9–11 we combined race and 

ethnicity into a single variable consisting of 4 groups: non-Hispanic White, non-Hispanic 

Black, Asian, and Hispanic. Therefore, in the subsequent text describing this study, both 

race and ethnicity will be referred to as “race.” Given the nature of our analyses, patients 

characterized as being multiracial were excluded, as were those from underrepresented races 

(eg, Native American), given their small numbers.

All clinical records available for each patient at Bellevue Hospital were used to categorize 

disease extent and behavior using the Montreal classification,20 with classifications 

based on the greatest severity and extent of disease over a patient’s entire disease 

course using combined radiographic, endoscopic, and histologic data. Other outcomes 

included age of diagnosis, medication exposure (biologics, immunomodulators), intestinal 

complications (IBD-related intestinal or colonic resection, colonic dysplasia), and 

extraintestinal manifestations (IBD-related arthropathy, dermatologic manifestations, and 

primary sclerosing cholangitis).

Given that we expected race and foreign-born status to be highly correlated, we instead 

constructed separate univariable logistic regression, using White and US-born patients as 

the reference groups. All patients born outside of the continental United States and Hawaii 

were considered foreign-born, including patients from the US territory of Puerto Rico. This 

allowed us to examine how race and foreign-born status affected the outcome variables 

of interest separately. To assess for the potential confounder of race in analyses of US 

vs foreign-born subjects, we further evaluated differences in IBD characteristics among 

foreign-born patients in each of the 4 racial groups. To assess for potential confounding 

by length of follow-up, we used one-way ANOVA followed by Tukey’s post-hoc analysis 
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to assess for differences in the number of years between diagnosis and the last data 

collection time-point based on race and foreign-born status. For all analyses, the threshold 

for statistical significance was defined as P < .05 and |±2.0| for Tukey’s post-hoc values, 

when relevant.

Ethical Considerations

The study was conducted in accordance with a research protocol approved by the 

Institutional Review Board of New York University Langone Health.

Results

Race and Immigration Status of Study Population

We identified 1685 potential subjects by ICD-9 and ICD-10 codes (Figure A1). Following 

the exclusion of 1108 patients without a confirmed IBD diagnosis or with insufficient 

clinical data on IBD history or treatment, we were left with a total of 577 subjects, 

comprised of 29.8% Whites, 27.4% Hispanics, 21.7% Blacks, 13.0% Asians, 3.8% 

uncommon or other (eg, multiple) races, and 4.3% unknown. The 47 individuals of 

uncommon, other, and unknown races were excluded, as were 5 subjects who could not be 

categorized into either UC or CD, thus leaving a total of 525 subjects for statistical analyses 

(Figure A1, Table 1). From this group, 260 patients had a confirmed country of birth, with 

69.6% being foreign-born. These patients represented countries from all continents except 

Antarctica (Tables 2 and 3), with the majority of patients being from South America, Africa, 

and Asia. The number of years between IBD diagnosis and last documented follow-up in 

the electronic medical records was evaluated to assess for potential bias based on length of 

follow-up and was found not to be statistically different between races (White 10.4, Hispanic 

7.9, Black 9.5, Asian 7.6, P = .05) nor by foreign vs US-born status (foreign-born 7.7, 

US-born 8.3, P = .28).

IBD Characteristics by Race, Relative to White Subjects

Compared to White patients, Asian patients were more likely to be male (odds ratio [OR] 

2.63, 95% confidence interval [CI]: 1.45, 5.00) and more likely to be foreign-born (OR 

10.13, 95% CI: 3.34, 44.12), while Black patients were more likely to have CD (OR 1.75, 

95% CI: 1.10, 2.77) and more likely to have IBD-related intestinal resections (OR 2.49, 95% 

CI: 1.40, 4.50). Furthermore, Black patients were more likely than White patients to have 

ever had an IBD-related colonic resection (OR 2.52, 95% CI: 1.24, 5.26).

UC and CD Characteristics by Race, Relative to White Subjects

Among UC patients, Asians were more likely than White patients to have isolated proctitis 

(OR 10.34, 95% CI: 1.58, 203.08). Among CD patients, Hispanics were more likely than 

Whites to be diagnosed after 40 years of age (OR 1.44, 95% CI: 1.13, 6.53). There was no 

significant difference in perianal disease based on race.
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IBD Characteristics Based on Immigration Status

Patients who were born outside of the United States were more likely to have UC than 

CD (OR 1.77, 95% CI: 1.04, 3.02), and less likely to have a pediatric onset to their IBD 

diagnosis (OR 0.19, 95% CI: 0.08, 0.41). Furthermore, foreign-born subjects were less 

likely to have ever used biologics (OR 0.43, 95% CI: 0.25, 0.76), to be diagnosed with 

any dermatologic manifestations of IBD (OR 0.12, 95% CI: 0.03, 0.41), or to have any IBD-

related intestinal resection (OR 0.39, 95% CI: 0.19, 0.83), or specifically an IBD-related 

colonic resection (OR 0.22, 95% CI: 0.09, 0.53). Among CD patients, foreign-born patients 

were less likely to have been diagnosed before 16 years of age [Montreal A1] (OR 0.12, 

95% CI: 0.04, 0.34) and more likely to be diagnosed after 40 years of age [Montreal A3] 

(OR 9.92, 95% CI: 2.72, 64.02).

IBD Characteristics of Foreign-Born Patients Stratified by Race

We confirmed an association between race and foreign-born status (P < .001), with 91.3% 

of Asians in the study populations being born outside of the United States. However, 

to determine if there were other racial confounders in comparisons of US and foreign-

born subjects, we further evaluated statistically significant variables by examining racial 

distributions in only foreign-born subjects. We found that no single race accounted for 

the decreased use of biologics, intestinal resections, or dermatologic manifestations among 

foreign-born patients. Foreign-born White, Hispanic, and Asian patients were less likely to 

have pediatric onset of IBD compared to their native-born counterparts. In contrast, foreign-

born Black patients were as likely to have pediatric IBD as native-born Black patients. In 

addition, foreign-born Black patients were more likely to have UC than CD (67% vs 30%), 

although this finding did not reach statistical significance (P = .053).

IBD Population in Comparison to the Primary Care Population

To understand the demographics of our IBD population in reference to the general 

population of our study site, we evaluated 33,247 unique individuals who presented for 

evaluation in the primary care clinics of Bellevue Hospital in 2014. Again, those with 

races that were uncommon (0.6%), reported as “other” (11.0%), or unknown (15.5%) were 

excluded, leaving 24,236 primary care patients (Figure A2). In comparison to the entire 

primary care population, our IBD population had a higher proportion of males (62.6% vs 

43.5%, P < .001), as well as a higher proportion of White (29.8% vs 8.9%), and Black 

patients (21.7% vs 13.2%), as well as fewer Hispanic (27.4% vs 34.8%) and Asian patients 

(13.0% vs 16.0%) (all P < .001).

Discussion

The increase in the incidence of IBD, both in the United States and globally, presents 

an important opportunity to study IBD behavior by race and immigration status to 

better understand intrinsic (ie, host-based) and environmental influences of IBD risk and 

phenotype. We found that certain aspects of IBD behavior were common in specific races 

and that, regardless of race, patients born outside of the United States were more likely to 

have UC as well as milder disease.
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We also found a decreased risk of IBD among Asian females, which mirrors emerging 

reports from populations across Asia,21–23 as well as studies of Asian populations in the 

United States and Canada.24,25 We therefore suspect that this relative protection may be 

inherent to Asian females and hypothesize that it may be driven by genetic factors.

We also hypothesize that environmental influences drive IBD behavior, as our foreign-born 

patients were more likely to have UC as opposed to CD for each race analyzed. While 

other studies have similarly identified a predominance of UC over CD in countries with 

emerging IBD,3,7,13,21,22,26–29 it was unclear if this finding was an artifact given the higher 

level of diagnostic technologies needed to identify Crohn’s and, in particular, isolated small 

bowel disease. Since access to diagnostic resources is largely uniform in our medical center, 

regardless of insurance status or ability to pay, our results suggest the predominance of UC 

in emerging IBD populations is a true biologic phenomenon.

Our analyses further suggest that individuals born outside of the United States develop 

less aggressive IBD, as measured by age of onset, treatment with biologics, dermatologic 

manifestations, and the need for IBD-related intestinal resections, despite having similar 

access to care and a similar length of follow-up compared to US-born patients. While 

we note the trend toward significance in terms of length of follow-up by race, there was 

no such trend based on foreign-born status. Previous studies assessing altered disease 

risk following immigration have highlighted the impact of environmental exposures on 

certain gastrointestinal disorders, such as colon cancer.30–33 Few studies, however, have 

been published evaluating the impact of immigration on IBD, and results have been 

conflicting,34–36 though this may be related to differences in duration of time since 

immigration. For example, a recent study by Agrawal et al demonstrated that, compared to 

native-born Danes, first-generation immigrants have a lower risk for IBD when immigrating 

from lower-risk countries. This difference in risk disappeared as the duration of residence 

within Denmark increased.37. As our study was performed in a large single-center safety-net 

hospital with less than 10% of patients having access to commercial insurance, our study 

design minimized socioeconomic confounders and furthermore allowed comparisons across 

multiple races, which allows greater confidence in concluding that less aggressive IBD 

behavior correlates specifically with foreign-born status.18,19

We note with interest the change in IBD behavior among our Black patients. When 

analyzing our general IBD population, Black patients were more likely to have CD 

compared to UC, similar to previous studies of African American IBD patients in the 

United States.4,38–41 However, the majority of our foreign-born Black patients had UC, 

matching the UC predominance found in foreign-born White, Hispanic, and Asian patients. 

Furthermore, the general Black IBD population had features suggesting aggressive disease, 

such as increased risk for surgical resections, though these findings were not true of the 

foreign-born Black population. While this may be partially attributed to the higher risk of 

surgery for those with CD compared to UC,42 we believe these stark differences in IBD 

behavior within one race may highlight differential exposures to environmental factors, 

such as diet and environment, that influence risk and are altered with immigration.8,43–49 

These influences may potentially be mediated by the gut microbiome, which has been 

shown to change quickly following immigration,50 and may furthermore be time-dependent, 
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as studies have shown that the age of exposure may influence the risk and rate of IBD 

development.51–56 Differences in genetic background may be another potential explanation 

for the variation in IBD behavior among United States and foreign-born Blacks, since 

the admixture of genetic risk alleles prevalent in Caucasian populations is noted in African-

Americans39,57,58 and since the proportion of foreign-born subjects was the smallest for 

Black patients compared to the other racial groups we studied.

The primary strength of our study is the large and diverse patient population. This has 

allowed us to simultaneously assess race and immigration status within a single institution 

and within similar socioeconomic demographics, thus minimizing confounders such as 

practice variability, income, and access to care. Several limitations should be noted. First, 

documentation of race in medical records may be prone to inaccuracy, and retrospective 

chart reviews are limited by variations in data capture. Second, the relatively large 

proportion of Asian and Hispanic patients who were also foreign-orn decreased our ability 

to attribute disease variations definitively to either race or immigration status. Third, a small 

number of foreign-born patients immigrated from developed countries with established IBD 

risk, which may have led to underestimating the impact of immigration. Finally, as the age 

of immigration was often not available for foreign-born patients, we were unable to assess 

differences in phenotype based on length of residence in the United States.

Conclusion

The differences in IBD behavior identified in our study support the importance of 

developing a deeper understanding of the impact of race and immigration on IBD behavior, 

given not only the rise of disease incidence worldwide but also the increasing patient 

diversity within many IBD practices. In our single-center retrospective review of IBD 

patients at a diverse tertiary care center, we noted that IBD phenotype differed not only by 

race but also by immigration status. Specifically, we noted that immigrant patients presented 

with less severe disease and were more likely to be diagnosed with UC. Further studies to 

mechanistically understand the reason for differential IBD risk and presentation in certain 

races and among immigrant patients may provide new insights into IBD pathogenesis. 

This can in turn help guide disease prognostication and management in a growing and 

diversifying IBD patient population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments:

The authors would like to acknowledge Emily Zammitti, MPH, for her assistance in building our IBD database and 
Hua (Judy) Zhong, Ph.D., for statistical guidance.

Funding:

This study was funded by NIDDK Grant #K23 DK119544.

Khalessi et al. Page 7

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Data Transparency Statement:

Additional details of analytic methods can be made available upon request, but authors do 

not have permission to share study data.

Abbreviations used in this paper:

CD Crohn’s disease

IBD inflammatory bowel disease

ICD-9 and ICD-10 International Classification of Diseases, Ninth Revision 

and Tenth Revision

UC ulcerative colitis

References

1. Lewis JD, Parlett LE, Funk ML, et al. Incidence, prevalence, and racial and ethnic distribution 
of inflammatory bowel disease in the United States. Gastroenterology 2023;165(5):1197–1205. 
[PubMed: 37481117] 

2. Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence of IBD in the 21st century: 
a systematic review of population-based studies. Lancet 2017;390(10114):2769–2778. [PubMed: 
29050646] 

3. Cosnes J, Gower-Rousseau C, Seksik P, et al. Epidemiology and natural history of inflammatory 
bowel diseases. Gastroenterology 2011;140:1785–1794. [PubMed: 21530745] 

4. Barnes EL, Nowell WB, Venkatachalam S, et al. Racial and ethnic distribution of inflammatory 
bowel disease in the United States. Inflamm Bowel Dis 2022;28(7):983–987. [PubMed: 34473272] 

5. Kaplan GG, Ng SC. Understanding and preventing the global increase of IBD. Gastroenterology 
2017;152(2):313–321. [PubMed: 27793607] 

6. Bernstein CN. Epidemiologic clues to IBD. Curr Gastroenterol Rep 2010;12:495–501. [PubMed: 
20878276] 

7. Ng SC, Kaplan GG, Tang W, et al. Population density and risk of IBD: a prospective population-
based study in 13 countries or regions in Asia-Pacific. Am J Gastroenterol 2019;114(1):107–115. 
[PubMed: 30177785] 

8. Ananthakrishnan AN, Bernstein CN, Iliopoulos D, et al. Environmental triggers in IBD: a review of 
progress and evidence. Nat Rev Gastroenterol Hepatol 2018;15(1):39–49. [PubMed: 29018271] 

9. Nguyen GC, Chong CA, Chong RY. National estimates of the burden of inflammatory bowel disease 
among racial and ethnic groups in the United States. J Crohns Colitis 2014;8(4):288–295. [PubMed: 
24074875] 

10. Nguyen GC, Torres EA, Regueiro M, et al. IBD characteristics among African Americans, 
Hispanics, and non-Hispanic whites: characterization of a large North American cohort. Am J 
Gastroenterol 2006;101(5):1012–1023. [PubMed: 16696785] 

11. Tandon P, Chhibba T, Natt N, et al. Significant racial and ethnic disparities exist in health care 
utilization in inflammatory bowel disease: a systematic review and meta-analysis [e-pub ahead of 
print]. Inflamm Bowel Dis 2023;izad045.

12. Sewell JL, Inadomi JM, Yee HF Jr. Race and IBD in an urban healthcare system. Dig Dis Sci 
2010;55(12):3479–3487. [PubMed: 20936350] 

13. Pérez-Jeldres T, Pizarro B, Ascui G, et al. Ethnicity influences phenotype and clinical outcomes: 
comparing a South American with a North American inflammatory bowel disease cohort. 
Medicine 2022;101(36):e30216.

Khalessi et al. Page 8

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



14. Dotson JL, Kappelman MD, Bricker J, et al. Multicenter evaluation of emergency department 
treatment for children and adolescents with Crohn’s disease according to race/ethnicity and 
insurance payor status. Inflamm Bowel Dis 2019;25(1):194–203. [PubMed: 29850811] 

15. Liu JZ, van Sommeren S, Huang H, et al. Association analyses identify 38 susceptibility loci 
for IBD and highlight shared genetic risk across populations. Nat Genet 2015;47(9):979–986. 
[PubMed: 26192919] 

16. Karmiris K Racial differences in inflammatory bowel disease: a race with alternating winners? 
Inflamm Bowel Dis 2020;26(12):1878–1879. [PubMed: 32144931] 

17. Agrawal M, Cohen-Mekelburg S, Kayal M, et al. Disability in inflammatory bowel disease 
patients is associated with race, ethnicity and socio-economic factors. Aliment Pharmacol Ther 
2019;49(5):564–571. [PubMed: 30663075] 

18. NYC health +Hospitals - the community health needs assessment, 2016 update. https://
hhinternet.blob.core.windows.net/uploads/2016/07/chna-bellevue.pdf. Accessed January 3, 2024.

19. One New York – healthcare for our neighborhoods. https://www.nyc.gov/assets/home/
downloads/pdf/reports/2016/Health-and-Hospitals-Report.pdf. Accessed January 3, 2024.

20. Satsangi J, Siverberg MS, Vermeire S, et al. The Montreal classification of inflammatory 
bowel disease: controversies, consensus, and implications. Gut 2006;55(6):749–753. [PubMed: 
16698746] 

21. Jung YS, Han M, Kim WH, et al. Incidence and clinical outcomes of IBD in South Korea, 
2011–2014: a nation-wide population-based study. Dig Dis Sci 2017;62:2102–2112. [PubMed: 
28593437] 

22. Yang SK. How does the epidemiology of IBD differ between east and west? A Korean Perspective. 
Inflamm Intest Dis 2017;2:95–101. [PubMed: 30018960] 

23. Lok KH, Hung HG, Kwong KC, et al. Epidemiology and clinical characteristics of ulcerative 
colitis in Chinese population: experience from a single center in Hong Kong. J Gastroenterol 
Hepatol 2008;23(3):406–410. [PubMed: 17623033] 

24. Hou JK, El-Serq H, Thirumurthi S. Distribution and manifestations of IBD in Asians, Hispanics, 
and African Americans: a systematic review. Am J Gastroenterol 2009;104:2100–2109. [PubMed: 
19471256] 

25. Mangat BK, Evaschesen C, Lee T, et al. Ethnic variation in the annual rates of adult IBD 
in hospitalized patients in Vancouver, British Columbia. Can J Gastroenterol 2011;25(2):73–77. 
[PubMed: 21321677] 

26. Li D, Collins B, Velayos FS, et al. Racial and ethnic differences in health care utilization and 
outcomes among ulcerative colitis patients in an integrated health-care organization. Dig Dis Sci 
2014;59(2):287–294. [PubMed: 24173809] 

27. Kaplan GG. The global burden of IBD: from 2015 to 2025. Nat Rev Gastroenterol Hepatol 
2015;12(12):720–727. [PubMed: 26323879] 

28. Ng SC, Tang W, Ching JY, et al. Incidence and phenotype of IBD based on results from the Asia-
Pacific Crohn’s and colitis epidemiology study. Gastroenterology 2013;145:158–165. [PubMed: 
23583432] 

29. Ananthakrishnan AN. Epidemiology and risk factors for IBD. Nat Rev Gastroenterol Hepatol 
2015;12(4):205–217. [PubMed: 25732745] 

30. Gomez SL, Le GM, Clarke CA, et al. Cancer incidence patterns in Koreans in the US and in 
Kangwha, South Korea. Cancer Causes Control 2003;14(2):167–174. [PubMed: 12749722] 

31. Flood DM, Weiss NS, Cook LS, et al. Colorectal cancer incidence in Asian migrants to the United 
States and their descendants. Cancer Causes Control 2000;11(5):403–411. [PubMed: 10877333] 

32. Paszat L, Sutradhar R, Liu Y, et al. Risk of colorectal cancer among immigrants to Ontario, 
Canada. BMC Gastroenterol 2017;17(1):85–96. [PubMed: 28683721] 

33. Lee J, Demissie K, Lu SE, et al. Cancer incidence among Korean-American immigrants in the 
United States and native Koreans in South Korea. Cancer Control 2007;14(1):78–85. [PubMed: 
17242674] 

34. Damas O, Jahann DA, Reznik R, et al. Phenotypic manifestations of IBD differ between Hispanics 
and non-Hispanic whites: results of a large cohort study. Am J Gastroenterol 2013;108(2):231–
239. [PubMed: 23247580] 

Khalessi et al. Page 9

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://hhinternet.blob.core.windows.net/uploads/2016/07/chna-bellevue.pdf
https://hhinternet.blob.core.windows.net/uploads/2016/07/chna-bellevue.pdf
https://www.nyc.gov/assets/home/downloads/pdf/reports/2016/Health-and-Hospitals-Report.pdf
https://www.nyc.gov/assets/home/downloads/pdf/reports/2016/Health-and-Hospitals-Report.pdf


35. Benchimol EI, Manuel DG, Mojaverian N, et al. Health services utilization, specialist care, and 
time to diagnosis with IBD in immigrants to Ontario, Canada: a population-based cohort study. 
Inflamm Bowel Dis 2016;22(10):2482–2490. [PubMed: 27556836] 

36. Carr I, Mayberry JF. The effects of migration on ulcerative colitis: a three-year prospective study 
among Europeans and first- and second-generation South Asians in Leicester (1991–1994). Am J 
Gastroenterol 1999;94(10):2918–2922. [PubMed: 10520845] 

37. Agrawal M, Corn G, Shrestha S, et al. Inflammatory bowel diseases among first-generation 
and second-generation immigrants in Denmark: a population-based cohort study. Gut 
2021;70(6):1037–1043. [PubMed: 32895335] 

38. Basu D, Lopez I, Kulkarni A, et al. Impact of race and ethnicity on IBD. Am J Gastroenterol 
2005;100(10):2254–2261. [PubMed: 16181378] 

39. Afzali A, Cross RK. Racial and ethnic minorities with IBD in the United States: a systematic 
review of disease characteristics and differences 2016. Inflamm Bowel Dis 2016;22(8):2023–2040. 
[PubMed: 27379446] 

40. Montgomery SR, Butler PD, Wirtalla CJ, et al. Racial disparities in surgical outcomes of patients 
with inflammatory bowel disease. Am J Surg 2018;215:1046–1050. [PubMed: 29803499] 

41. Barnes EL, Kochar B, Long MD, et al. Lack of difference in treatment patterns and clinical 
outcomes between black and white patients with IBD. Inflamm Bowel Dis 2018;24(12):2634–
2640. [PubMed: 29788063] 

42. Tsai L, Ma C, Dulai PS, et al. Contemporary risk of surgery in patients with ulcerative colitis 
and Crohn’s disease: a meta-analysis of population-based cohorts. Clin Gastroenterol Hepatol 
2021;19(10):2031–2045. [PubMed: 33127595] 

43. Burke KE, Boumitri C, Ananthakrishnan AN. Modifiable environmental factors in inflammatory 
bowel disease. Curr Gastroenterol Rep 2017;19(5):21. [PubMed: 28397132] 

44. Bernstein CN, Rawsthorne P, Chean M, et al. A population-based case control study of potential 
risk factors for IBD. Am J Gastroenterol 2006;101:993–1002. [PubMed: 16696783] 

45. Molodecky NA, Kaplan GG. Environmental risk factors for inflammatory bowel disease. 
Gastroenterol Hepatol 2010;6(5):339–346.

46. Ananthakrishnan AN, Khalili H, Konijeti GG, et al. A prospective study of long-term intake of 
dietary fiber and risk of Crohn’s disease and ulcerative colitis. Gastroenterology 2013;145(5):970–
977. [PubMed: 23912083] 

47. Lewis JD, Abreau MT. Diet as a trigger or therapy for inflammatory bowel diseases. 
Gastroenterology 2017; 152(2):398–414. [PubMed: 27793606] 

48. Williams CN. Does the incidence of IBD increase when persons move from a low- to a high-risk 
area? Inflamm Bowel Dis 2008;14(S2):S41–S42. [PubMed: 18816730] 

49. Lindoso L, Mondal K, Venkateswaran S, et al. The effect of early-life environmental exposures 
on disease phenotype and clinical course of Crohn’s disease in children. Am J Gastroenterol 
2018;113(10):1524–1529. [PubMed: 30267029] 

50. Vangay P, Johnson AJ, Ward TL, et al. US immigration westernizes the human gut microbiome. 
Cell 2018; 175:962–972. [PubMed: 30388453] 

51. Damas OM, Avalos DJ, Palacio AM, et al. IBD is presenting sooner after immigration in 
more recent US immigrants from Cuba. Aliment Pharmacol Ther 2017;46:303–309. [PubMed: 
28524546] 

52. Kronman MP, Zaoutis TE, Haynes K, et al. Antibiotic exposure and IBD development among 
children: a population-based cohort study. Pediatrics 2012;130(4):794–803.

53. Aniwan S, Tremaine WJ, Raffals LE, et al. Antibiotic use and new-onset IBD in Olmsted 
County, Minnesota: a population-based case-control study. J Crohns Colitis 2018;12(2):137–144. 
[PubMed: 29029150] 

54. Ungaro R, Bernstein CN, Gearry R, et al. Antibiotics associated with increased risk of new-onset 
Crohn’s disease but not ulcerative colitis: a meta-analysis. Am J Gastroenterol 2014;109:1728–
1738. [PubMed: 25223575] 

55. Faye AS, Allin KH, Iversen AT, et al. Antibiotic use as a risk factor for inflammatory bowel 
disease across the ages: a population-based cohort study. Gut 2023; 72(4):663–670. [PubMed: 
36623926] 

Khalessi et al. Page 10

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



56. Benchimol E, Mack DR, Guttmann A, et al. IBD in immigrants to Canada and their children: a 
population-based cohort study. Am J Gastroenterol 2015;110(4): 553–563. [PubMed: 25756238] 

57. Wang MH, Okazaki T, Kugathasan S, et al. Contribution of higher risk genes and European 
admixture to Crohn’s disease in African Americans. Inflamm Bowel Dis 2012;18:2277–2287. 
[PubMed: 22411504] 

58. Huang C, Haritunians T, Okou DT, et al. Characterization of genetic loci that affect susceptibility 
to IBD in African Americans. Gastroenterology 2015;149:1575–1586. [PubMed: 26278503] 

Khalessi et al. Page 11

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Khalessi et al. Page 12

Ta
b

le
 1

.

In
fl

am
m

at
or

y 
B

ow
el

 D
is

ea
se

 C
ha

ra
ct

er
is

tic
s 

by
 R

ac
e/

E
th

ni
ci

ty

C
lin

ic
al

 c
ha

ra
ct

er
is

ti
cs

W
hi

te
B

la
ck

H
is

pa
ni

c
A

si
an

A
ll 

IB
D

 (
n 

=
 5

25
)c

 
U

lc
er

at
iv

e 
co

lit
is

99
/1

69
 (

58
.6

%
)

56
/1

25
 (

44
.8

%
)

87
/1

56
 (

55
.8

%
)

42
/7

5 
(5

6.
0%

)

 
Fe

m
al

e
74

/1
69

 (
43

.8
%

)
46

/1
25

 (
36

.8
%

)
61

/1
56

 (
39

.1
%

)
17

/7
5 

(2
2.

7%
)

 
Fo

re
ig

n-
bo

rn
50

/8
1 

(6
1.

7%
)

18
/3

8 
(4

7.
4%

)
64

/8
9 

(7
1.

9%
)

49
/5

2 
(9

4.
2%

)

 
A

ge
 o

f 
di

ag
no

si
s 

≤ 
16

-y
-o

ld
20

/1
55

 (
12

.9
%

)
15

/1
17

 (
12

.8
%

)
15

/1
50

 (
10

.0
%

)
6/

71
 (

8.
5%

)

 
A

ge
 o

f 
di

ag
no

si
s 

≥ 
60

-y
-o

ld
9/

15
5 

(5
.8

%
)

5/
11

7 
(4

.3
%

)
15

/1
50

 (
10

.0
%

)
4/

71
 (

5.
6%

)

 
E

ve
r 

us
ed

 b
io

lo
gi

cs
49

/1
60

 (
30

.6
%

)
35

/1
09

 (
32

.1
%

)
42

/1
48

 (
28

.4
%

)
16

/7
0 

(2
2.

9%
)

 
E

ve
r 

us
ed

 im
m

un
om

od
ul

at
or

s
63

/1
61

 (
39

.1
%

)
37

/1
07

 (
34

.6
%

)
65

/1
50

 (
43

.3
%

)
29

/7
0 

(4
1.

4%
)

 
IB

D
 in

te
st

in
al

 r
es

ec
tio

n
24

/1
63

 (
14

.7
%

)
37

/1
23

 (
30

.1
%

)
24

/1
55

 (
15

.5
%

)
6/

74
 (

8.
1%

)

 
IB

D
 c

ol
on

ic
 r

es
ec

tio
na

15
/1

37
 (

10
.9

%
)

22
/9

3 
(2

3.
7%

)
20

/1
40

 (
14

.3
%

)
4/

65
 (

6.
2%

)

 
C

ol
on

ic
 d

ys
pl

as
ia

a
5/

11
1 

(4
.5

%
)

8/
69

 (
11

.6
%

)
5/

13
3 

(3
.8

%
)

2/
58

 (
3.

4%
)

 
IB

D
 a

rt
hr

op
at

hy
32

/1
36

 (
23

.5
%

)
29

/1
04

 (
27

.9
%

)
36

/1
39

 (
25

.9
%

)
10

/6
6 

(1
5.

2%
)

 
D

er
m

at
ol

og
ic

 m
an

if
es

ta
tio

ns
8/

13
9 

(5
.8

%
)

4/
10

5 
(3

.8
%

)
7/

14
2 

(4
.9

%
)

1/
64

 (
1.

6%
)

 
Pr

im
ar

y 
sc

le
ro

si
ng

 c
ho

la
ng

iti
s

4/
14

7 
(2

.7
%

)
9/

11
3 

(8
.0

%
)

4/
14

7 
(2

.7
%

)
0/

68
 (

0.
0%

)

U
lc

er
at

iv
e 

co
lit

is
 (

n 
=

 2
84

)c

 
M

on
tr

ea
l E

1 
(p

ro
ct

iti
s)

1/
61

 (
1.

6%
)

3/
39

 (
7.

7%
)

6/
78

 (
7.

7%
)

5/
34

 (
14

.7
%

)

 
M

on
tr

ea
l E

3 
(p

an
co

lit
is

)
48

/6
1 

(7
8.

7%
)

31
/3

9 
(7

9.
5%

)
62

/7
8 

(7
9.

5%
)

24
/3

4 
(7

0.
6%

)

C
ro

hn
’s

 d
is

ea
se

 (
n 

=
 2

41
)c

 
M

on
tr

ea
l A

1 
(≤

16
-y

-o
ld

)
11

/6
5 

(1
6.

9%
)

13
/6

5 
(2

0.
0%

)
8/

67
 (

11
.9

%
)

5/
32

 (
15

.6
%

)

 
M

on
tr

ea
l A

3 
(>

40
-y

-o
ld

)
9/

65
 (

13
.8

%
)

6/
65

 (
9.

2%
)

20
/6

7 
(2

9.
9%

)
6/

32
 (

18
.8

%
)

 
M

on
tr

ea
l L

1 
(i

le
al

)
11

/5
3 

(2
0.

8%
)

8/
47

 (
17

.0
%

)
8/

62
 (

12
.9

%
)

7/
31

 (
22

.6
%

)

 
M

on
tr

ea
l L

2 
(c

ol
on

ic
)

11
/5

3 
(2

0.
8%

)
14

/4
7 

(2
9.

8%
)

20
/6

2 
(3

2.
3%

)
7/

31
 (

22
.6

%
)

 
M

on
tr

ea
l L

3 
(i

le
oc

ol
on

ic
)

31
/5

3 
(5

8.
5%

)
25

/4
7 

(5
3.

2%
)

34
/6

2 
(5

4.
8%

)
17

/3
1 

(5
4.

8%
)

 
M

on
tr

ea
l B

1 
(i

nf
la

m
m

at
or

y)
b

30
/5

1 
(5

8.
8%

)
23

/4
6 

(5
0.

0%
)

39
/6

1 
(6

3.
9%

)
19

/3
1 

(6
1.

3%
)

 
M

on
tr

ea
l p

 (
pe

ri
an

al
 m

od
if

ie
r)

21
/6

3 
(3

3.
3%

)
23

/5
5 

(4
1.

8%
)

20
/6

1 
(3

2.
8%

)
10

/3
0 

(3
3.

3%
)

a C
ol

on
ic

 r
es

ec
tio

n 
an

d 
dy

sp
la

si
a 

w
er

e 
on

ly
 a

na
ly

ze
d 

fo
r 

ul
ce

ra
tiv

e 
co

lit
is

 a
nd

 C
ro

hn
’s

 d
is

ea
se

 p
at

ie
nt

s 
w

ith
 c

ol
on

ic
 d

is
ea

se
 in

vo
lv

em
en

t.

b “I
nf

la
m

m
at

or
y”

 d
ef

in
ed

 a
s 

no
ns

tr
ic

tu
ri

ng
, n

on
pe

ne
tr

at
in

g 
di

se
as

e 
be

ha
vi

or
.

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Khalessi et al. Page 13
c n 

re
pr

es
en

ts
 to

ta
l d

en
om

in
at

or
 f

or
 e

ac
h 

gr
ou

p.
 H

ow
ev

er
, d

en
om

in
at

or
s 

fo
r 

in
di

vi
du

al
 v

ar
ia

bl
es

 m
ay

 v
ar

y 
ba

se
d 

on
 c

om
pl

et
en

es
s 

of
 d

at
a 

in
 m

ed
ic

al
 r

ec
or

ds
.

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Khalessi et al. Page 14

Ta
b

le
 2

.

In
fl

am
m

at
or

y 
B

ow
el

 D
is

ea
se

 C
ha

ra
ct

er
is

tic
s 

by
 B

ir
th

 C
ou

nt
ry

C
lin

ic
al

 c
ha

ra
ct

er
is

ti
cs

U
S-

bo
rn

 (
n 

= 
79

)
F

or
ei

gn
-b

or
n 

(n
 =

 1
81

)

A
ll 

IB
D

 (
n 

=
 2

60
)c

 
U

lc
er

at
iv

e 
co

lit
is

36
/7

9 
(4

5.
6%

)
10

8/
18

1 
(5

9.
7%

)

 
Fe

m
al

e
27

/7
9 

(3
4.

2%
)

73
/1

81
 (

40
.3

%
)

 
A

ge
 o

f 
di

ag
no

si
s 

≤ 
16

-y
-o

ld
22

/8
8 

(2
5.

6%
)

11
/1

82
 (

6.
0%

)

 
A

ge
 o

f 
di

ag
no

si
s 

≥ 
60

-y
-o

ld
4/

77
 (

5.
2%

)
11

/1
79

 (
6.

1%
)

 
E

ve
r 

us
ed

 b
io

lo
gi

cs
35

/7
8 

(4
4.

9%
)

47
/1

80
 (

26
.1

%
)

 
E

ve
r 

us
ed

 im
m

un
om

od
ul

at
or

s
40

/7
8 

(5
1.

3%
)

70
/1

79
 (

39
.1

%
)

 
IB

D
 in

te
st

in
al

 r
es

ec
tio

n
16

/7
6 

(2
1.

1%
)

17
/1

80
 (

9.
4%

)

 
IB

D
 c

ol
on

ic
 r

es
ec

tio
na

12
/6

1 
(1

9.
7%

)
9/

16
3 

(5
.5

%
)

 
C

ol
on

ic
 d

ys
pl

as
ia

a
2/

53
 (

3.
8%

)
7/

14
7 

(4
.8

%
)

 
IB

D
 a

rt
hr

op
at

hy
25

/7
2 

(3
4.

7%
)

48
/1

60
 (

30
.0

%
)

 
D

er
m

at
ol

og
ic

 m
an

if
es

ta
tio

ns
10

/7
4 

(1
3.

5%
)

3/
16

1 
(1

.9
%

)

 
Pr

im
ar

y 
sc

le
ro

si
ng

 c
ho

la
ng

iti
s

1/
77

 (
1.

3%
)

6/
16

7 
(3

.6
%

)

U
lc

er
at

iv
e 

co
lit

is
 (

n 
=

 1
44

)c

 
M

on
tr

ea
l E

1 
(p

ro
ct

iti
s)

0/
29

 (
0%

)
8/

89
 (

9.
0%

)

 
M

on
tr

ea
l E

3 
(p

an
co

lit
is

)
24

/2
9 

(8
2.

8%
)

67
/8

9 
(7

5.
3%

)

C
ro

hn
’s

 d
is

ea
se

 (
n 

=
 1

16
)c

 
M

on
tr

ea
l A

1 
(≤

16
-y

-o
ld

)
16

/4
1 

(3
9.

0%
)

5/
73

 (
6.

8%
)

 
M

on
tr

ea
l A

3 
(>

40
-y

-o
ld

)
2/

41
 (

4.
9%

)
23

/7
4 

(3
1.

5%
)

 
M

on
tr

ea
l L

1 
(i

le
al

)
6/

33
 (

18
.2

%
)

12
/6

8 
(1

7.
6%

)

 
M

on
tr

ea
l L

2 
(c

ol
on

ic
)

11
/3

3 
(3

3.
3%

)
23

/6
8 

(3
3.

8%
)

 
M

on
tr

ea
l L

3 
(i

le
oc

ol
on

ic
)

16
/3

3 
(4

8.
5%

)
33

/6
8 

(4
8.

5%
)

 
M

on
tr

ea
l B

1 
(i

nf
la

m
m

at
or

y)
b

17
/3

2 
(5

3.
1%

)
44

/6
5 

(6
7.

7%
)

 
M

on
tr

ea
l p

 (
pe

ri
an

al
 m

od
if

ie
r)

15
/3

8 
(3

9.
5%

)
25

/6
9 

(3
6.

2%
)

a C
ol

on
ic

 r
es

ec
tio

n 
an

d 
dy

sp
la

si
a 

w
er

e 
on

ly
 a

na
ly

ze
d 

fo
r 

ul
ce

ra
tiv

e 
co

lit
is

 a
nd

 C
ro

hn
’s

 d
is

ea
se

 p
at

ie
nt

s 
w

ith
 c

ol
on

ic
 d

is
ea

se
 in

vo
lv

em
en

t.

b “I
nf

la
m

m
at

or
y”

 d
ef

in
ed

 a
s 

no
ns

tr
ic

tu
ri

ng
, n

on
pe

ne
tr

at
in

g 
di

se
as

e 
be

ha
vi

or
.

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Khalessi et al. Page 15
c n 

re
pr

es
en

ts
 to

ta
l d

en
om

in
at

or
 f

or
 e

ac
h 

gr
ou

p.
 H

ow
ev

er
, d

en
om

in
at

or
s 

fo
r 

in
di

vi
du

al
 v

ar
ia

bl
es

 m
ay

 v
ar

y 
ba

se
d 

on
 c

om
pl

et
en

es
s 

of
 d

at
a 

in
 m

ed
ic

al
 r

ec
or

ds
.

Gastro Hep Adv. Author manuscript; available in PMC 2024 May 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Khalessi et al. Page 16

Table 3.

Countries of Origin Identified in 260 Study Subjects

Country of origin N Country of origin N

Albania 1 Ireland 2

Argentina 2 Israel 5

Australia 3 Italy 4

Bahrain 1 Jamaica 3

Bangladesh 15 Macedonia 1

Barbados 2 Malaysia 2

Brazil 2 Mexico 15

Canada 3 Philippines 4

China 15 Poland 8

Columbia 2 Puerto Ricoa 10

Croatia 1 Romania 1

Dominican Republic 22 Russia 3

Ecuador 4 Senegal 3

Egypt 2 Serbia 1

El Salvador 3 Slovakia 3

France 1 Sri Lanka 4

Georgia 1 Syria 1

Greece 1 Tajikistan 1

Grenada 3 Tibet 1

Guinea 2 Trinidad 5

Guyana 3 Turkey 1

Honduras 2 Ukraine 1

Hungary 1 United Kingdom 3

India 4 United States 79

Indonesia 1 Venezuela 1

Iran 1

a
While Puerto Rico is a territory of the United States, patients from Puerto Rico were classified as foreign-born in this study.
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