
Inflammatory bowel disease is presenting sooner after
immigration in more recent US immigrants from Cuba

O. M. Damas1 | D. J. Avalos2 | A. M. Palacio3 | L. Gomez4 | M. A. Quintero4 |

A. R. Deshpande1 | D. A. Sussman1 | J. L. McCauley4 | J. Lopez1 | S. J. Schwartz5 |

M. T. Abreu1

1Division of Gastroenterology, Department

of Medicine, University of Miami Miller

School of Medicine, Miami, FL, USA

2Department of Medicine, University of

Miami/JFK Medical Center GME

Consortium, West Palm Beach, FL, USA

3Department of Medicine, University of

Miami Miller School of Medicine, Miami, FL,

USA

4John P. Hussman Institute for Human

Genomics, Dr. John T. Macdonald

Department of Human Genetics, University

of Miami Miller School of Medicine, Miami,

FL, USA

5Department of Public Health Sciences,

University of Miami Miller School of

Medicine, Miami, FL, USA

Correspondence

Dr. OM Damas, Division of

Gastroenterology, Department of Medicine,

University of Miami Miller School of

Medicine, Miami, FL, USA.

Email: odamas@med.miami.edu

Funding information

This study was funded in part by the

National Institutes of Diabetes and Digestive

and Kidney Diseases (NIDDK) Grant

(R01DK104844 to M.T.A. and J.L.M.). The

Micky & Madeleine Arison Family

Foundation Crohn's & Colitis Discovery

Laboratory (to M.T.A.), The Martin Kalser

Chair in Gastroenterology (to M.T.A), and

grants AA023994 and AA021888 (to S.S.).

The copyright line for this article was

changed on 29 May 2018 after original

online publication.

Summary

Background: Despite a rising incidence of inflammatory bowel disease (IBD) in His-

panics in the United States, there are no studies examining the relationship between

immigrant generation and IBD onset among Hispanics.

Aims: To determine whether age of IBD diagnosis, time from immigration to IBD

diagnosis and IBD phenotype, differed across immigration periods in South Florida

Cuban immigrants.

Methods: This was a cohort of consecutively identified Cuban-born adults who

developed IBD in the United States and were followed in gastroenterology (GI)

clinic. We divided time cohorts of immigration by historical relevance: before 1980,

1980-1994 and 1995-to-present. We examined differences across time cohorts in

diagnosis age, time from immigration to IBD diagnosis, and IBD phenotype (ie, IBD

type, disease location).

Results: A total of 130 Cuban patients with IBD were included. Age of IBD

diagnosis was older in Cubans arriving before 1980 than in those arriving between

1980-1994 or after 1995 (44.7 vs 33.79 and 33.71, respectively, P<.0001). Time

between immigration and diagnosis was shorter in patients arriving to the US after

1980 (31.77 years, Standard deviation (SD) 12.83 (<1980) vs 17.13 years, SD 8.55

(1980-1994) and 8.30 years, SD 4.72 (1995-to-present). IBD phenotype, including

type of IBD, disease location and surgeries, did not differ significantly across time

cohorts.

Conclusions: Our study describes changing patterns of IBD onset following immi-

gration in Cubans, suggesting that environmental changes either in the United

States, Cuba or both are resulting in faster IBD onset in younger immigrant genera-

tions. These studies can inform the search for environmental triggers that may result

in IBD.

The Handling Editor for this article was Dr Ashwin Ananthakrishnan, and it was accepted

for publication after full peer-review.
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1 | INTRODUCTION

Inflammatory bowel disease (IBD) affects approximately 1.5 million

people residing in the United States, and IBD incidence is rising in

many developing countries.1,2 Despite recent characterisation of the

genetic risk alleles that contribute to the onset of IBD, genetic pre-

disposition does not explain the steadily rising incidence of IBD in

countries such as Japan and India.3 The prevalence of IBD is also

increased in immigrant populations arriving from previously low IBD

incidence areas to countries where the disease is more prevalent.4-6

The study of immigrants arriving to regions with high IBD prevalence

offers a unique opportunity to examine environmental risk factors

for IBD.6 Because South Florida is a gateway for Latin American

immigrants, researchers in this area are uniquely positioned to study

the effect of immigration on development of IBD in Hispanic

immigrants and to characterise the IBD phenotype within this

population.

Studies examining the Hispanic population with respect to IBD

are often limited by heterogeneity among Hispanics. Most US-

based studies of Hispanics classify all Hispanics into a single pan-

ethnic group. Not surprisingly, these studies often yield differing

results. For instance, Mexican Hispanics differ from Argentinian

Hispanics, not only because of their distinct genetic ancestry, but

also because of cultural influences that can significantly affect

health seeking behaviours and disease outcomes.7 Unlike other

areas of the United States, where individuals of Mexican heritage

are the most prevalent Hispanic group, the composition of our IBD

Hispanic patient cohort in South Florida is primarily Cuban.8

Another unique aspect of the Cuban immigrant population is that

Cuban immigrants have been coming to the United States since

the 1950s—earlier than other immigrant Hispanic groups to South

Florida—providing an opportunity to examine whether IBD pheno-

type is changing over time.

Cuban immigrants are also a unique subgroup of Hispanics to

study given the relatively unchanged environment within Cuba com-

pared to the rapid “westernization” of other Latin American coun-

tries. In an earlier study, composed largely of Cubans, we found that

Hispanic immigrants were developing ulcerative colitis more often

than Crohn’s disease, and at a much older age compared to Ameri-

can-born Hispanics or non-Hispanic Whites. These changes in IBD

presentation highlight the sizeable role of the environment in IBD

expression among Hispanics.9

We chose to focus our attention on the Cuban population

migrating to the United States because it is a natural experiment

that allows us to evaluate the effect of timing, and therefore chang-

ing environmental exposures, in a group of individuals originating

from the same country. Our study is the first to examine IBD pheno-

type in relation to immigration-related variables among Hispanics. In

this study, we examined1 whether age of IBD diagnosis, and the

time between immigration and diagnosis, is changing in Cuban immi-

grants arriving in the US;2 and whether IBD phenotype (ie, type of

IBD, location of disease, Crohn’s disease behaviour, IBD-related

surgeries) differed across time cohorts.

2 | METHODS

2.1 | Study population

Our sample included adult IBD patients seen in our gastroenterology

(GI) clinics between 2008 and 2015, who self-identified as Hispanic,

and were Cuban-born but developed IBD symptoms after arrival in

the United States. Our study was approved by the University of

Miami IRB. We also included a cohort of non-immigrant Hispanic

IBD controls to account for barriers to access to health care among

immigrant Cubans.

To examine the veracity of our results, and to investigate the

possibility that any cohort differences might be due to immigration

or to “historical” differences (eg, changes in access to care over time

or improved IBD detection), we included a comparison cohort of

non-immigrant, self-identified Cuban Americans. The Cuban-born

and US-born cohorts were derived from the same “universe” of IBD

patients followed in our clinic. In addition, to minimise lead-time bias

and to make sure that older people would not have a greater chance

of having disease because of their age, we examined differences

using people in the same age range. To do this, we selected people

who were at least 40 years old and who were diagnosed with IBD

before the age of 40. This method has been employed in prior stud-

ies to minimise lead-time bias.11 If the cohort difference continued

to emerge, that would mean that our findings could not be explained

simply in terms of people living longer.

2.2 | Study procedures and data collection

A bilingual research coordinator administered a detailed intake form

to patients at the time of their GI clinic visit. All patients provided

detailed demographic information on an intake form (provided in

English and Spanish), including self-identified race/ethnicity, country

of birth and age of immigration to the United States. All self-identi-

fied Hispanics who were born in Cuba were included in the present

analyses. Patients who did not provide their ethnicity were not

included in the present analyses. Medical information provided by

patients included gender, IBD family history, smoking history, reli-

gious background, and medical and surgical histories.

The attending physician confirmed participants’ IBD diagnosis by

reviewing participants’ medical records and their endoscopic, histo-

logical, radiological, and surgical findings. The attending physician

determined IBD phenotype, including luminal location of disease and

Crohn’s disease behaviour (eg, perforating, stricturing), according to

the Montreal Classification system, after reviewing patient records.

2.3 | Exposure variables: immigration cohorts

We created “time in residence” immigrant cohort groups to reflect

the different waves of immigration occurring from Cuba to South

Florida. Initially, we created four cohort subgroups based on year of

arrival: before 1960, 1960-1979, 1980-1994 and 1995 to present.

These time cohorts were selected because they reflect the largest

304 | DAMAS ET AL.



waves of immigrants from Cuba to the United States. However, only

two patients had immigrated to the United States before 1960, so

we combined them with participants who had immigrated between

1960 and 1979 (heretofore referred to as stated earlier 1980).

2.4 | Covariates

We compared demographic variables and immigration-related variables,

including current age, gender, education level, Jewish family history,

family history of IBD, smoking history (prior to diagnosis, at diagnosis

and current), and age at immigration across time cohorts. We also

compared duration of disease between time cohorts (Table 1).

2.5 | Outcomes and analyses

Our objectives were to determine whether age at IBD diagnosis, and

time from immigration to IBD diagnosis, differs by immigration

cohort. We also sought to evaluate whether IBD phenotype (type of

IBD, location of luminal disease, Crohn’s disease behaviour, IBD-

related surgeries and hospitalisations) differs across different time

cohorts of Cuban immigrants.

We used ANOVAs and chi-square tests to compare demographic

factors across immigration cohorts (Table 1). We used a univariate

general linear model for age of IBD diagnosis and a Cox propor-

tional-hazards model to examine differences in elapsed time from

immigration to IBD diagnosis between time-in-residence cohorts. For

IBD phenotype (separating CD and UC), we used multinomial logistic

regression for our categorical variables (location of disease and CD

behavioru), and binomial logistic regression for dichotomous vari-

ables (IBD type, upper GI tract disease, perianal disease. Binomial

logistic regression was also used for history of IBD-related surgeries

and IBD-related hospitalisations. SPSS 22 (IBM Corp, Armonk, NY,

USA) was used to conduct analyses.

3 | RESULTS

3.1 | Demographic characteristics of Cuban
immigrants

A total of 130 Cuban-born individuals developed IBD in the United

States and were included in our primary analyses. An additional 42

Cubans who developed IBD in Cuba were excluded from our analy-

sis. Table 1 provides the demographic characteristics among immi-

grants who received an IBD diagnosis in the United States. Mean

age at immigration was different among all three time cohorts, with

age at immigration being oldest in the 1995-to-present arrival group

(44.64 years (<1980), 41.12 years (1980-1994) and 60.60 years.

(1995-to-present); F (2, 127)=14.48 P<.001). There were more

women in the earliest time-in-residence cohort than in the later

cohorts (59% (<1980), 35.7% (1980-1994), 31.8% (1995-to-present);

X2 (2, N=130) P=.020). As a result of statistical differences observed

across these variables (age of immigration and gender), we controlled

for them in subsequent analyses. Duration of disease was longer in

the cohort arriving prior to 1980 compared to later immigration

waves and therefore was added as a covariate in the IBD phenotype

analyses (M=14.93, SD=11.7 (<1980); M=7.6, SD=13.6 (1980-1994);

M=2.17, SD=8.4 (1995-to-present); F (2, 127)=13.88, P<.001). There

were no differences between time-in-residence cohorts with respect

to Jewish religion, smoking history (past or present), or education

level (Table 1). Similarly, no differences were observed when examin-

ing demographics across time cohorts by ulcerative colitis or Crohn’s

disease separately (data not shown).

TABLE 1 Patient demographics in Cuban immigrants with inflammatory bowel disease. SD, standard deviation

N

Periods of immigration

Before 1980 1980-1994 1995-present aP-value Total
44 42 44 130

Mean age at immigration (SD) 12.7 (10.6) 16.5 (10.3) 25.5 (13.1) <.001 16.6 (18.8)

Mean duration of disease in years (SD) 14.9 (11.7) 7.6 (13.6) 2.8 (8.4) <.001 5.7 (13.2)

Mean current age (SD) 58.50 (10.1) 43.1 (12.5) 37.2 (13.6) <.001 45.8 (22.5)

Gender, % female 59.1 35.7 31.8 .020 42.3

Self-identified Jewish, (%) 1 (2.3) 0 (0) 1 (2.3) .608 2 (1.5)

Current smoker (%) 2 (4.7) 7 (16.7) 4 (9.1) .264 13 (10.1)

Former smoker at time of diagnosis (%) 13 (30.2) 11 (26.2) 8 (18.2) .343 32 (24.8)

Education level (%)

Less than high school 3 (10.0) 1 (3.7) 2 (6.5) .364b 6 (6.8)

High school 10 (33.3) 16 (59.3) 16 (51.6) 42 (47.7)

College or higher 17 (56.7) 10 (37.0) 13 (41.9) 40 (45.5)

Family history of IBD (%) 5 (11.4) 2 (4.7) 6 (13.6) .536 13 (10.0)

aP-value is comparing differences across the three time cohorts.
bInformation was missing on a few participants.

Bold values correspond to P-values <.05.
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3.2 | Age of diagnosis stratified by periods of
immigration

Age at diagnosis among Cuban immigrants differed by time-in-resi-

dence cohort and was younger in patients arriving since 1980

(44.47 years. SD 16.4 (<1980), 33.71 years. SD 14.0 (1980-1994),

33.79 years. SD 11.9 (1995-to-present)). Patients who immigrated

after 1980 developed IBD approximately 10 years earlier compared to

those arriving before 1980 (Beta values of �10.7 (CI=�16.85 to

�4.67) (1980-1994) and �10.6 (CI=�16.69 to �4.66) (1995-to-pre-

sent), P=.0006 in both cases). In this linear regression model (univariate

general linear model), we use a logarithmic transformation for age of

IBD diagnosis because it was a nonlinear variable. To validate the

assumptions of linear regression we examined the residuals within our

final model. Looking at the results of the Shapiro-Wilk statistic test we

can see that the residuals come from a normal distribution (P=.1232).

3.3 | More recent immigration from Cuba is a risk
factor for earlier onset of IBD

Time between immigration and diagnosis was shorter in patients arriv-

ing in the United States after 1980 (mean 31.77 years for <1980,

17.13 years for 1980-1994, 8.30 years for 1995 to present) (Fig-

ure 1). More specifically, using a Cox proportional hazard model, we

observed that the 1980-1994 cohort and the 1995 to present cohort

had a significantly shorter time interval between immigration and age

of diagnosis compared to the 1960-1979 cohort (HR=4.74, CI: 2.64-

8.50, P<.001 and HR=18.45 (8.1-41.5), P<.001 respectively). This

effect emerged while adjusting for age at immigration and gender.

Cumulative hazard ratios were generated to evaluate the risk of devel-

oping IBD following immigration. The proportional hazards assumption

was satisfied (Figure S1). Time-in-residence cohort was used as a pre-

dictor of the hazard function. We observed similar findings when

examining Crohn’s and ulcerative colitis by cohorts (data not shown).

In our additional analyses, we examined differences using people

in the same age range so that older people would not have a greater

chance of having IBD because of their age. Within this subsample, the

mean current age and age range in each time-in-residence cohort were

similar: in those arriving before 1980, the mean age was 54.2 years

(range: 40.5-77.2), in participants arriving between 1980 and 1994,

the mean age was 46.8 years (range: 40.3-63.8), and in participants

arriving between 1995-present, the mean age was 51.4 years (range:

40.4-70.7). In this subgroup of 43 individuals, we estimated a Cox pro-

portional hazard model controlling for account gender and age at

immigration. Similar to the results of the primary analyses, we found a

shorter time interval between immigration and IBD diagnosis in later

immigration cohorts. In the cohort arriving prior to 1980, the mean

time to IBD diagnosis was 18.0 years (SD 9.1); in the cohort arriving

between 1980 and 1994, this mean was 12.49 (SD 8.17); and in the

cohort arriving after 1995, this mean was 7.15 (SD 7.1), P<.0001.

Last, to ensure that our results were not explained by differences

in access to care across time, we examined whether age of diagnosis

was also occurring at a younger age in recent generations of non-

immigrant Cuban Americans. To do this, we grouped 253 non-immi-

grant Cuban Americans into the same three time cohorts examined,

based on the date of their diagnosis. We then examined the mean

age of diagnosis across the three time cohorts (using brackets based

on date of diagnosis). We found that the mean age of diagnosis did

not differ significantly across time cohorts in the non-immigrant sam-

ple (before 1980 [13.0 years, SD 6.56] vs 1980-1994 [19.75 years,

SD 10.11] vs 1995-to-present [22.79 years, SD 11.11], P=.165).

3.4 | IBD phenotype stratified by time-in-residence
cohorts

There were no IBD phenotypic differences observed among Cubans

across time-in-residence cohorts (Table 2). Specifically, there were no

differences in development of Crohn’s vs UC or location of disease (ie,

upper GI tract Crohn’s, pancolitis, proctitis, etc.) for either Crohn’s dis-

ease or ulcerative colitis across time cohorts (Table 2). A greater propor-

tion of Cuban immigrants developed perianal disease in the two later

immigration cohorts compared to the cohort arriving prior to 1980, but

Age of IBD onset and time elapsed between immigration and diagnosis differs by
immigration period in Cuban immigrants

50
44.5

31.7

12.7

1980-1994

Mean age of 
immigration

Mean age of 
diagnosis

Mean time from immigration
to diagnosis

1995 to presentBefore 1980

17.13

33.7

8.3

25.5

33.7

16.5

45

40

35

30

25

20

15

10

5

0
F IGURE 1 Cuban immigrants arriving
to the US after 1980 are developing IBD
at a younger age and within a shorter time
from immigration, despite adjusting for
differences in age of immigration
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this finding was no longer significant after taking into account disease

duration (13.8% [<1980], 42.9% [1980-1994], 37.5%[1995 to present];

OR=1.96 [95% CI: 0.98-3.92], P=.055); Table 2. No differences between

time cohorts emerged in Crohn’s disease behaviour, abdominal surgeries,

or perianal surgeries (Table 2). There was also no cohort difference in

prevalence of colectomy in UC (6.6% [<1980], 5.5% [1980-1994], 0%

[1995-to-present]); OR=0.8 (95% CI: 0.95-2.32), P=.68) (Table 2).

4 | DISCUSSION

We are witnessing a global rise in IBD incidence.2 Immigrants from

low risk areas to high-risk areas offer opportunities to examine what

changes or exposures are taking place in the new country. The pre-

sent study emerged from our observations in the clinic that we were

seeing more Cuban immigrants developing IBD and that the time

from immigration to disease manifestations was getting shorter. Our

study is the first to examine onset of IBD following immigration

among Hispanics living in the United States. To our knowledge,

there are no other studies looking at the relationship between immi-

grant generation and IBD onset among Hispanics. It is also the first

study to examine IBD in Cubans, one of the largest Hispanic groups

in the United States and the largest Hispanic group in Florida.7

Because Cubans have immigrated to the United States in waves,

comparing across these waves allows us the opportunity to study

the evolution of IBD in this population.

In this study, we found that Cubans who arrived in the United

States after 1980 are at significantly higher risk of developing IBD at

younger ages, and within a shorter period of time following immigra-

tion, compared to Cubans arriving prior to 1980. This was true for

both ulcerative colitis and Crohn’s disease and remained true even

after adjusting for differences in population demographics, including

gender and age at immigration. Our results suggest that, once IBD

onset occurs, the phenotype of IBD is similar, including IBD-related

TABLE 2 Inflammatory bowel disease phenotype using montreal classification in Cuban immigrants diagnosed in the United States, stratified
by period of immigration

Total N

Period of immigration

<1980 1980-1994 1995-present P-valuea

44 42 44

Mean time from immigration to IBD diagnosis 31.7 (12.8) 17.13 (8.5) 8.30 (4.7) <.001b

Mean age of IBD diagnosis (SD) 44.5 (16.4) 33.7 (14.0) 33.7 (11.9) <.001b

Crohn’s disease (%) 29 (65.9) 24 (57.1) 31 (70.5) .396

Ulcerative colitis (%) 15 (34.1) 18 (42.9) 13 (29.5)

Crohn’s disease (n) 29 24 31

Upper GI Crohn’s 0 (0) 1 (2.4) 2 (4.5) .399

Ileal 13 (29.5) 8 (19.0) 12 (27.3) .996

Colonic 4 (9.0) 3 (7.1) 7 (15.9)

Ileocolonic 12 (27.3) 11 (53.4) 12 (27.3)

Ulcerative colitis (n) 15 18 13

Proctitis 1 (6.7) 1 (5.6) 1 (7.7) .275

Left sided colitis 7 (46.7) 9 (50.0) 1 (7.7)

Pancolitis 7 (46.7) 8 (44.4) 9 (69.2)

Crohn’s behaviour

Fibrostenotic 15 (34.1) 13 (30.9) 9 (31.0) .187

Inflammatory 17 (38.6) 9 (21.4) 17 (38.6)

Internal perforating 6 (13.6) 3 (7.1) 5 (11.4)

Perianal perforating 4 (13.8) 9 (42.9) 12 (37.5) .055c

IBD-related surgeries 20 (45.5) 15 (35.7) 14 (31.8) .397

Abdominal surgeries for Crohn’s disease 13 (44.8) 11 (45.8) 10 (32.3) .501

Total proctocolectomy ulcerative colitis 1 (6.6) 1 (5.5) 0 (0) .675

Perianal surgeries 1 (3.4) 3 (12.5) 5 (16.1) .251

Hospitalisations 21 (47.7) 26 (61.9) 13 (29.5) .112

Phenotypic information was missing on a few patients. Certain patients with Crohn’s disease had upper gastroenterology tract disease and ileal or colonic

disease and therefore the sum of n for disease location of Crohn’s and for Crohn’s disease behaviour is greater than the total number of Crohn’s patients.
aP-value is comparing differences across the three time-cohorts.
bP-value after taking into account covariates (gender and age of immigration) in univariate analysis of variance.
cP-value for perianal disease was attenuated to nonsignificance (.055) after taking into account duration of disease using logistic regression.

Bold values correspond to p-values <.05.

DAMAS ET AL. | 307



surgeries, location of luminal disease, and IBD-related hospitalisations.

These findings offer unique insights for identifying key environmental

factors that may accelerate the process of IBD development not only

in Cubans, but in immigrants from various backgrounds moving from

low to high IBD incidence areas such as the United States.

Our findings allow us to speculate that present-day Cuban immi-

grants may have a greater risk of exposure to an undefined environ-

mental risk factor that was perhaps not as prevalent in earlier waves

of immigration, particularly prior to the 1980s. Although previous

epidemiologic studies have demonstrated increasing IBD incidence in

immigrants arriving from low to high incidence areas, particularly

immigrants arriving as children and second-generation immigrants

(individuals born in the United States to immigrant parents), there

are no studies suggesting an evolving United States receiving envi-

ronment over different time periods and the impact that this chang-

ing environment exerts on health among immigrants.4,5,11,12

We propose several hypotheses as to why Cuban immigrants may

be developing IBD faster in the United States than before. First, we

may be witnessing more rapid acculturation—especially dietary accul-

turation—among more recent Cuban immigrants having relatives

and/or friends already in the United States who facilitate the process

of assimilation into American culture. The question then is, how does

this faster/greater dietary assimilation—if this is indeed responsible

for the cohort differences in IBD incidence—influence IBD risk in

more recent generations of Cuban immigrants? Previous studies sug-

gest that higher levels of acculturation are associated with increased

smoking, obesity and lower intake of fruits and vegetables.13-17

Although the prevalence of smoking was not different across time-in-

residence cohorts, it may be that more recent Cuban immigrants

adopt an American diet faster than their predecessors—a postulated

risk factor for IBD for those with a susceptible genetic background.

Alternatively, it is possible that the difference in IBD onset

observed across generations of immigrant Hispanics may not be

related to changes that occurred in the United States, but rather to

differences occurring in Cuba. Given the current political environ-

ment in Cuba, we do not have access to epidemiologic data from

Cuba that would allow us to account for changing environmental

and public health patterns, including early childhood factors such as

breastfeeding, mode of birth delivery, antibiotic exposure and chang-

ing patterns in hygiene-related risk factors (eg, access to clean water,

parasitic infections, sharing of bedrooms). In addition, individuals in

Cuba now are more likely to be exposed to US products earlier and

more often as a result of Cuban immigrants travelling back to Cuba

and/or sending American products to their relatives in Cuba.18 Nev-

ertheless, although these changes may be taking place in Cuba, they

are minimal compared to the rapid westernisation witnessed in other

developing countries.19 Therefore, the study of IBD in Cubans offers

a unique opportunity to “control” for westernisation given Cuba’s

geographic isolation as an island and its political climate, which have

led to stable diet and lifestyle behaviours for the last 50 years. We

hope to test these hypotheses over time in future work.

Strengths of our study include our complete phenotype data on

a cohort of IBD subjects originating from the same country, as well

as our detailed intake data on immigration and onset of IBD symp-

toms. In turn, this information allowed us to make comparisons of

IBD phenotype occurring in the United States among immigrants

arriving at different time intervals—something that has not been

done before. Another strength of our study is our use of cautious

statistical methods, and accounting for differences in demographics

(ie, education level, gender, duration of disease) in our statistical

models to reduce the likelihood of committing a Type I error. We

also minimised lead-time bias by accounting for calendar age and

analysing a subgroup of patients similar in age.

The limitations of our study are inherent to the study of immi-

grants presenting at a clinic. Our study is subject to immigration bias

and selection bias given that we only examined a subset of the

Cuban population immigrating to the United States (particularly

Miami)—specifically, those who presented at our clinic. However,

Cuban immigrants have settled primarily in South Florida across

waves of immigration, allowing for more direct comparisons of peo-

ple staying in one US environment.20 Another limitation is that our

patients were not followed prospectively over time from immigration

to development of IBD, so our study is susceptible to recall bias.

However, participants are likely to recall the year when they immi-

grated—and as a result, our primary outcome (age of diagnosis in

relation to immigration) was likely not affected by recall bias. In addi-

tion, because we conducted an exploratory study to test a clinical

observation, the findings of our study should be interpreted with

caution because the study was not designed (and powered) specifi-

cally to examine the cohort differences observed here. Last, our

study may be subject to differences in access to care or health care

seeking behaviours across time-in-residence cohorts. With that said,

Cuban immigrants are different than other immigrant groups because

they are provided with healthcare insurance upon arrival as a result

of federal healthcare programs for Cuban exiles. This law has been

in place for decades and applies to all three time cohorts exam-

ined.21 Furthermore, when we conducted parallel analyses with non-

immigrant Hispanics to determine whether our findings could be

attributed to overall improvement in IBD detection or access to

health care in all patients (immigrants or not) in more recent years,

we found no cohort differences among non-immigrant Cuban Ameri-

cans. This result suggests that our findings are likely not a result of

global improvement of access to care among Hispanics or better

detection/increased awareness of IBD in recent decades.

In conclusion, for the first time, we have documented a temporal

relationship between time-in-residence and the development of IBD

among immigrant Hispanics in the United States. We have demon-

strated that IBD is occurring within a shorter period of time follow-

ing immigration in more recent waves of Cuban immigrants. This

finding may be a reflection of changing environmental exposures in

the United States that increasingly predispose immigrants to develop

IBD. Given the restarting of relations between the United States and

Cuba, the present results suggest that such influence may produce

dramatic changes in the Cuban microenvironment and may increase

the prevalence of IBD there. Future studies should focus on identify-

ing these changing environmental exposures, which may include
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dietary factors, pollutants, exposure to antibiotics and the resulting

change in the microbiome. We hope that our study will inspire work

in this direction.
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