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Abstract
BACKGROUND 
Israel has a high rate of Jewish immigration and a high prevalence of inflammatory bowel disease (IBD).

AIM 
To compare IBD prevalence in first-generation immigrants vs Israel-born Jews.

METHODS 
Patients with a diagnosis of IBD as of June 2020 were included from the validated epi-IIRN (Israeli IBD Research 
Nucleus) cohort that includes 98% of the Israeli population. We stratified the immigration cohort by IBD risk 
according to country of origin, time period of immigration, and age group as of June 2020.

RESULTS 
A total of 33544 patients were ascertained, of whom 18524 (55%) had Crohn’s disease (CD) and 15020 (45%) had 
ulcerative colitis (UC); 28394 (85%) were Israel-born and 5150 (15%) were immigrants. UC was more prevalent in 
immigrants (2717; 53%) than in non-immigrants (12303, 43%, P < 0.001), especially in the < 1990 immigration 
period. After adjusting for age, longer duration in Israel was associated with a higher point prevalence rate in June 
2020 (high-risk origin: Immigration < 1990: 645.9/100000, ≥ 1990: 613.2/100000, P = 0.043; intermediate/low-risk 
origin: < 1990: 540.5/100000, ≥ 1990: 192.0/100000, P < 0.001). The prevalence was higher in patients immigrating 
from countries with high risk for IBD (561.4/100000) than those originating from intermediate-/low-risk countries 
(514.3/100000; P < 0.001); non-immigrant prevalence was 528.9/100000.

CONCLUSION 
Lending support to the environmental effect on IBD etiology, we found that among immigrants to Israel, the 
prevalence of IBD increased with longer time since immigration, and was related to the risk of IBD in the country 
of origin. The UC rate was higher than that of CD only in those immigrating in earlier time periods.

Key Words: Epidemiology; Inflammatory bowel disease; Immigration; Environment

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this nationwide study, we compared inflammatory bowel disease (IBD) rates between first-generation 
immigrants originating from countries of varying IBD risk vs Israel-born residents. Our focus on the Jewish population was 
aimed at narrowing the genetic variation of IBD that is usually present in immigration cohorts. We found that the prevalence 
rate was lower among patients from intermediate- and low-risk regions compared to patients from high-risk regions but in 
both, the prevalence increased in association with duration in Israel after immigration. This finding, especially among 
immigrants from intermediate- and low-risk countries, lends support toward the role of environmental factors in IBD 
pathogenesis in Israel.

Citation: Stulman M, Focht G, Loewenberg Weisband Y, Greenfeld S, Ben Tov A, Ledderman N, Matz E, Paltiel O, Odes S, Dotan I, 
Benchimol EI, Turner D. Inflammatory bowel disease among first generation immigrants in Israel: A nationwide epi-Israeli Inflam-
matory Bowel Disease Research Nucleus study. World J Methodol 2023; 13(5): 475-483
URL: https://www.wjgnet.com/2222-0682/full/v13/i5/475.htm
DOI: https://dx.doi.org/10.5662/wjm.v13.i5.475

INTRODUCTION
The incidence of inflammatory bowel disease (IBD) is rising sharply in low socio-demographic index regions such as 
Africa, Asia, and South America[1-3]. Increasing rates have also been observed among immigrants from low-resource 
countries to developed countries[4-6], and to a lesser extent, also vice versa (e.g., from the Faroe Islands to Denmark, where 
the excess ulcerative colitis (UC) risk in Faroese immigrants was no longer seen after immigration to the new country)[7], 
implying probable environmental triggers for developing IBD. However, these nationwide studies have included 
immigrants from various ethnicities[5,8,9] with different genetic backgrounds compared to the host country, hampering 
attention to the environmental effect on IBD risk. In contrast, in Israel, which is defined as a high prevalence country for 
IBD, reaching 0.59% of the total population in 2021, and 0.67% among the Jewish population[10,11], the vast majority of 
immigrants are Jewish or first-degree relatives of Jewish residents who share a similar genetic background[12]. This poses 
a unique opportunity to study the impact of environmental factors in a high-risk westernized country among immigrants 
and Israel-born residents with relatively similar genetic predisposition to IBD[13,14], originating from countries with 
varying degrees of IBD risk.

https://www.wjgnet.com/2222-0682/full/v13/i5/475.htm
https://dx.doi.org/10.5662/wjm.v13.i5.475
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Israel is a melting pot of various ethnicities and cultures, characterized by waves of immigration from all over the 
world. As a country with a population of 9.2 million (as of June 2020), Israel has absorbed 1.5 million Jewish immigrants 
since 1990 with little population drift[15]. Israel has a universal healthcare system where all residents are insured by one 
of four Health Maintenance Organizations (HMOs), making administrative studies relatively accurate. However, 
previous Israeli studies comparing IBD rates among Israel-born residents vs immigrants were conducted in small regional 
cohorts[16-23].

We aimed to compare the rate of IBD in first-generation immigrants vs Israel-born residents using a nationwide cohort 
of patients with IBD. We also aimed to determine whether the duration of residence in Israel affects the rate of IBD in 
these immigrants. Finally, we aimed to examine whether the rate of IBD in immigrants is related to the IBD risk in their 
country of origin.

MATERIALS AND METHODS
We utilized the Israeli IBD Research Nucleus (epi-IIRN), a validated nationwide IBD cohort including 98% of the patients 
with IBD in Israel [50503 patients with IBD as of June 2020: 27490 with Crohn’s disease (CD) and 23013 with UC]. Case-
ascertainment algorithms were validated for each of the four HMOs in Israel [89% sensitivity, 99% specificity, 92% 
positive predictive value (PPV), 99% negative predictive value (NPV)]. Further algorithms classified disease type as CD 
or UC (92% sensitivity, 97% specificity, 97% PPV, 92% NPV)[10,24].

We constructed a prevalence cohort including all Jewish patients with IBD in the epi-IIRN database who had an active 
diagnosis by June 2020, stratified by Israel-born and first-generation immigrants. Our focus on the Jewish population was 
based on the Israeli Law of Return, which almost exclusively gives Jews the right to receive citizenship in Israel. Indeed, 
99.4% of immigrants in the epi-IIRN cohort immigrated under this definition.

Country of birth and date of immigration were retrieved from the HMOs’ electronic medical records for all patients 
with IBD. We categorized the countries of origin by degree of risk for IBD based on published systematic reviews[3,25] 
and according to Agrawal et al[5] as: Low risk [i.e., incidence of CD, < 1.95/100000 person-years (PY) and UC, < 3.10/
100,000 PY], intermediate risk (i.e., CD, 1.95-6.38/100000 PY or UC, 3.10-7.71/100000 PY), and high risk (i.e., CD, > 6.38/
100000 PY or UC, > 7.71/100000 PY). Each risk category was further stratified into age groups: 0-34, 35-65, and 65+ years 
as of June 2020. Duration of residence in Israel was inferred by immigration time periods, divided as the years < 1990, 
1990-2001, and 2002-2020, based on immigration reports from the Israeli Central Bureau of Statistics[12]. When further 
stratifying by risk in country of origin and age groups, time periods were divided as the years < 1990 and 1990 onwards (
i.e., at least 30 years of residence in Israel, or less than 30 years), again based on the national data published by the Israel 
Central Bureau of Statistics, with these time periods available for each risk stratum[15].

In order to minimize the possibility that IBD was diagnosed prior to immigration and was only new to the Israeli 
medical system, we performed a sensitivity analysis, which only included immigrants with at least a five-year lookback 
period from the date of immigration to the date of the first IBD code, as previously validated in the epi-IIRN cohort[24].

Patients who originated from countries with no risk data available or with missing data such as date of birth, country 
of origin, or immigration date were excluded. The date of death was obtained by linking each patient’s unique identifying 
code by deterministic approach to the Israeli Ministry of Health national mortality database. Socioeconomic status scores 
were based on a scale of 1-10 and grouped into three categories: 1-3, low; 4-6, intermediate; and 7-10, high[26], and 
current residence in Israel was divided into rural and urban based on address categorization by the Israeli Central Bureau 
of Statistics.

Statistical analysis
Factors were compared between the cohorts using ANOVA and Kruskal-Wallis tests, corrected for multiple comparisons 
by the Bonferroni method, as well as chi-square tests where appropriate. Point prevalence rates were calculated by 
dividing the annual number of living patients by the average population as of 2020, reported per 100000 with 95% 
confidence intervals (CI) and age-standardized by the direct method to the Israeli population for comparison between the 
groups. Proportions were compared via chi-squared contingency tables. SPSS version 28 (IBM Corporation, Armonk, NY, 
United States) and R for statistical computing[27] were used for statistical analyses. The Institutional Review Board of 
Shaare Zedek Medical Center approved the study.

RESULTS
A total of 33544 Jewish patients were included in the study, of whom 18524 (55%) had CD and 15020 (45%) had UC; 85% 
were Israel-born (n = 28394) and 15% (n = 5150) were immigrants. Of the latter, 25 % (n = 1293) originated from high-risk 
countries, 70% (n = 3615) from intermediate-risk countries, and 5% (n = 242) from low-risk countries. Due to the small 
sample size in the low-risk group, immigrants from low- and intermediate-risk countries were grouped together and 
compared with those from high-risk countries. Data regarding the number of immigrants and the risk category assigned 
to each country are detailed in Supplementary Table 1. Immigrants from Poland (n = 191) and Switzerland (n = 12) were 
excluded from this analysis, because the last available IBD data were from 1951-1960 and 1960-1969, respectively. The 
majority of immigrants were from former USSR (Union of Soviet Socialist Republics) countries (56%) and Europe (21%), 
followed by North America (11%), the Middle East (6%), South America (4.4%), Africa (1.5%), and Asia (0.1%). Additional 

https://f6publishing.blob.core.windows.net/c7ae82e1-8244-423a-ae9f-b94629395250/WJM-13-475-supplementary-material.pdf
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Table 1 Basic characteristics of the inflammatory bowel disease cohort by June 2020 [n (%), mean ± SD and median (interquartile 
range) are displayed as appropriate]1

Origin from high-risk countries (n 
= 1293)

Origin from intermediate- and low-risk countries 
(n = 3857)

Israel-born (n = 
28394)

Prevalence-crude rate2 561.4 514.3 528.9

Sex (Female) 651 (50) 1953 (51) 14234 (50)

Age at immigration 25 ± 18 25 ± 17 N/A

IBD phenotype (Crohn’s 
disease)

685 (53) 1748 (45) 16091 (57)

Age at diagnosis (yr) 41 ± 18 46 ± 17 32 ± 15

Age at June 2020 43 ± 17 60 ± 17 54 ± 19

Immigration periods

    < 1990 501 (39) 1358 (35) N/A

    1990-2001 229 (19) 2199 (57)

    2002-2020 543 (42) 300 (8)

Socioeconomic status

    Low 65 (5) 247 (7) 1348 (5)

    Intermediate 550 (52.5) 2247 (58) 10680 (37)

    High 646 (50) 1247 (32) 15589 (55)

    Missing 32 (2.5) 116 (3) 777 (3)

Residential location

    Rural 111 (9) 155 (4) 3173 (11)

    Urban 1182 (91) 3701 (96) 25221 (89)

1Proportions between groups were significantly different, P < 0.001.
2Per 100000.
IBD: Inflammatory bowel disease; N/A: Not applicable.

socio-demographic characteristics are provided in Table 1.
Among the Israel-born cohort, 16091 (57%) had CD and 12303 (43%) had UC, while in the immigration cohort, UC 

dominated: 2433 (47%) CD vs 2717 UC (53%) (odds ratio (OR) = 1.46 (95%CI: 1.38-1.55); P < 0.001]. UC dominated among 
immigrants from low- and intermediate-risk countries [1748 (45%) CD vs 2109 (55%) UC, P < 0.001], while immigrants 
from high-risk countries were more likely to be diagnosed with CD [685 (53%) vs 608 (47%), P = 0.0023)].

Crude IBD point prevalence rates in 2020 were highest among immigrants originating from high-risk countries [561.4 
per 100000 (95%CI: 546.8-576.2)] followed by Israel-born residents [528.9 per 100000 (95%CI: 522.7-535.0)] and were lowest 
among immigrants from intermediate- and low-risk countries [514.3 per 100000 (95%CI: 493.2-535.9); P < 0.001]. In the 
immigration cohort, age-standardized point prevalence rates in 2020 were 342.6 per 100000 for immigrants originating 
from high-risk countries and 309.5 per 100000 for intermediate- and low-risk countries [OR = 1.1 (95%CI: 1.03-1.17); P = 
0.0041]. For the Israel-born cohort, the standardized rate was twice as high (600.8 per 100000) as the entire immigration 
cohort (318.1 per 100000) [OR = 1.9 (1.65-2.17); P < 0.001]. When stratified by phenotype, CD prevalence rates were 
highest in the Israel-born cohort, followed by immigrants from high-risk countries, and were lowest among immigrants 
from intermediate- and low-risk countries (330.4 vs 190.0 vs 152.0 per 100000, respectively; P < 0.001; Figure 1).

Among the immigrants, there was a significant association between longer duration of living in Israel and higher IBD 
prevalence rates, regardless of risk in the country of origin (Figure 2). CD became dominant among patients who 
immigrated after 1990 from intermediate- and low-risk countries, and from 2002 among patients who immigrated from 
high-risk countries. When stratifying by both IBD risk and age groups, prevalence for both CD and UC increased between 
time periods in each sub-group, with the exception of the group aged 35-64 years among immigrants from high-risk 
countries (Figure 3).

In the sensitivity analysis, there was a significant and positive association between longer duration in Israel and higher 
IBD prevalence rates for all countries of origin and among all age groups, including those aged 35-64 years 
(Supplementary Figure 1). For this analysis, 1057/5150 (21%) were excluded due to insufficient look-back period from the 
time of immigration; 1930 (47%) had CD and 2163 (53%) had UC; and 1115 (27%) originated from high-risk countries and 
2978 (73%) from intermediate- and low-risk countries. UC was more common among individuals originating from 
intermediate- and low-risk countries [1571 (53%) UC vs 1407 (47%) CD, P < 0.001], as well as from high-risk countries [572 

https://f6publishing.blob.core.windows.net/c7ae82e1-8244-423a-ae9f-b94629395250/WJM-13-475-supplementary-material.pdf
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Figure 1 Inflammatory bowel disease prevalence among Jewish Israel-born and first-generation immigrants in June 2020. aP < 0.01. CD: 
Crohn’s disease; UC: Ulcerative colitis.

Figure 2 Inflammatory bowel disease prevalence among Jewish immigrants originating from varying risk countries in June 2020, 
stratified by duration of residence in Israel. aP < 0.01. CD: Crohn’s disease; UC: Ulcerative colitis.

(51%) UC vs 543 (49%) CD], although in the latter, the difference was not statistically significant (P = 0.34).

DISCUSSION
In this nationwide study, we focused on the Jewish population to narrow the genetic variation of IBD that is usually 
present in immigration cohorts. We found that the IBD prevalence rate was lower among patients originating from 
intermediate- and low-risk regions compared to patients from high-risk regions but in both, the prevalence increased in 
association with duration of living in Israel after immigration. This finding, especially among immigrants from 
intermediate- and low-risk countries, lends support toward the role of environmental factors in IBD pathogenesis in 
Israel. In accordance with our findings, nationwide studies in Canada[8,28] and Sweden[9] have reported a lower risk of 
IBD among immigrants from low-risk countries compared to the non-immigrant population.
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Figure 3 Inflammatory bowel disease prevalence among Jewish immigrants from varying risk countries in June 2020, stratified by age 
group and by duration of residence in Israel. aP < 0.05; bP < 0.01; cP < 0.001. CD: Crohn’s disease; UC: Ulcerative colitis.

Previous studies on immigration to Israel were small and regional such as from the Beer Sheva region (1961-1985 and 
1979-1987)[16,17], Central Israel (1970-1980)[18,19], the Kinneret sub-district of Northern Israel (1965-1989)[20,21], and 
Israeli Kibbutz settlements (1987-2007)[22,23]. These studies mainly compared IBD prevalence and incidence between 
Israel-born vs European-American-born and Asian-African-born Jewish immigrants. Most of these studies showed higher 
prevalence rates in European-American-born immigrants or Israel-born individuals, similar to our study. Our analysis, 
however, included all immigrants in Israel, including a substantial number of patients from low- and intermediate-risk 
countries, such as former USSR countries, who initially demonstrated higher UC rates but shifted to the local higher rate 
of CD in association with longer duration in Israel.

Although UC was predominant among patients who immigrated before 1990, CD became more prominent during the 
period from 2002 onwards, around the time when the switch from UC to CD dominance occurred in Israel (in 2006, as 
demonstrated in our previous study)[10]. High UC rates have been previously demonstrated in immigrants from both 
low-risk[29,30] and high-risk countries[7]. UC dominance, at least at first, may be explained by the hypothesis that UC is 
predominantly driven by exposure to environmental risk factors that may occur at any point in life, whereas CD is 
predominantly driven by genetic-environmental interactions in early life at critical stages of immunologic development
[31].

Environmental risk factors affecting immigrant populations worldwide may include changes in diet, water supply, 
hygiene, socioeconomic status, access to the health care system, use of antibiotics, urbanization, and possibly psycho-
logical stress[32-34]. Vangay et al[35] demonstrated ‘westernization’ of the gut microbiome among 281 Southeast Asian 
individuals who immigrated to the United States. That study demonstrated loss of native gut microbiome diversity and 
function, amplified by longer duration in the United States.

Our study had several strengths. This study was the first to describe and compare the immigrant vs Israel-born IBD 
population in Israel on a national scale, who likely have similar genetic backgrounds, highlighting the role of environ-
mental factors in IBD development in Israel. We utilized the national epi-IIRN cohort, which is based on validated 
algorithms accurately distinguishing patients with IBD, IBD type, and incident cases[24], thus minimizing selection bias 
and loss to follow-up. In Israel, healthcare coverage is universal, minimizing healthcare access bias between the 
immigrant and Israel-born groups. We conducted a sensitivity analysis that excluded patients without sufficient look-
back period (and who may have had the disease at immigration), in an effort to minimize lead-time bias.

Limitations of our study include lack of access to national data necessary to calculate person-time and incidence rate 
ratios, as well as lack of data regarding lifestyle habits such as smoking and dietary intake among the immigration 
cohorts in the origin countries, as well as in Israel. Thus, we could not quantify the impact of specific environmental risk 
factors. We also excluded immigrants from countries without known IBD risk data, although the IBD immigration from 
these cohorts was negligible, such as some of the African countries (Supplementary Table 1).

It is almost impossible to fully disentangle periods of immigration and cohort effects explored in immigration studies 
in a meaningful way[36,37]. In our study, it is possible that there are periods of arrival cohort effects, but these cannot be 
distinguished from duration of residence effects. However, we did stratify the analysis by IBD risk in the country of 
origin, which may account for the cohort effect to a certain extent.

https://f6publishing.blob.core.windows.net/c7ae82e1-8244-423a-ae9f-b94629395250/WJM-13-475-supplementary-material.pdf
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CONCLUSION
In conclusion, we found a high prevalence rate of IBD among immigrants to Israel and identified a positive association 
between duration of time after immigration and IBD prevalence, alluding to environmental risk factors in Israel. Future 
studies should explore associations between immigration with time to IBD onset, and should examine specific environ-
mental factors among immigrants to further our understanding of the elusive IBD etiology.

ARTICLE HIGHLIGHTS
Research background
Israel has a high rate of Jewish immigration and a high prevalence of inflammatory bowel disease (IBD). The study of IBD 
among immigrants is of paramount importance for several compelling reasons. Immigration itself facilitates population 
growth and changes in demographics, thereby influencing prevalence trends. Moreover, immigration introduces 
individuals to new environments, dietary habits, hygiene practices, and lifestyle behaviors, which can significantly alter 
their risk of developing IBD as they assimilate into their host countries.

Research motivation
Investigating IBD among immigrants provides a unique opportunity to dissect the complex interplay between genetics, 
environment, and migration in disease development, especially if focusing on a specific ethnic group of immigrants with 
similar predisposition to IBD. In this study, we compared IBD rates between first-generation immigrants originating from 
countries of varying IBD risk vs Israel-born residents, focusing specifically on the Jewish population in an effort to narrow 
the genetic variation of IBD that is usually present in immigration cohorts, in an increasingly interconnected world.

Research objectives
We aimed to compare the rate of IBD in first-generation immigrants vs Israel-born residents using a nationwide cohort of 
patients with IBD. We also aimed to determine whether the duration of residence in Israel affects the rate of IBD in these 
immigrants. Finally, we aimed to examine whether the rate of IBD in immigrants is related to the IBD risk in their country 
of origin.

Research methods
Patients with a diagnosis of IBD as of June 2020 were included from the validated Israeli IBD Research Nucleus cohort 
that includes 98% of the Israeli population. We stratified the immigration cohort by IBD risk according to country of 
origin, time period of immigration, and age group as of June 2020.

Research results
Of the 33544 Jewish patients that were ascertained, 18524 (55%) had Crohn’s disease and 15020 (45%) had ulcerative 
colitis (UC); 28394 (85%) were Israel-born and 5150 (15%) were immigrants. UC was more prevalent in immigrants (2717; 
53%) than non-immigrants (12303, 43%, P < 0.001), especially in the < 1990 immigration period. The prevalence was 
higher in patients immigrating from countries with high risk for IBD (561.4/100000) than those originating from 
intermediate-/low-risk countries (514.3/100000; P < 0.001); non-immigrant prevalence was 528.9/100000. After adjusting 
for age, longer duration in Israel was associated with a higher point prevalence rate in June 2020 (high-risk origin: 
Immigration < 1990: 645.9/100000, ≥ 1990: 613.2/100000, P = 0.043; intermediate/low-risk origin: < 1990: 540.5/100000, ≥ 
1990: 192.0/100000, P < 0.001).

Research conclusions
Our focus on the Jewish population was aimed at narrowing the genetic variation of IBD that is usually present in 
immigration cohorts. We found that the prevalence rate was lower among patients from intermediate-and low-risk 
regions compared to patients from high-risk regions but in both, the prevalence increased in association with duration in 
Israel after immigration. This finding, especially among immigrants from intermediate- and low-risk countries, lends 
support toward the role of environmental factors in IBD pathogenesis in Israel.

Research perspectives
Future studies should explore associations between immigration with time to IBD onset, and should examine specific 
environmental factors among immigrants to further our understanding of the elusive IBD etiology.
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