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ABSTRACT
Background: Several environmental factors have been associated with onset of inflammatory bowel diseases 

(IBD): smoking, hygiene, microorganisms, oral contraceptive pills (OCPs), non-steroid anti-inflammatory 
drugs, antibiotics, appendectomy, diet, breastfeeding, vitamin D, stress and ambient air pollution. The aim 
of this study was to investigate the prevalence of these factors in a Romanian and Belgian population with IBD.

Material and methods: A total of 129 patients with an IBD diagnosis (76 from Romania and 53 from 
Belgium) participated in an interview and were asked to fill in a questionnaire regarding environmental 
factors before and after the onset of IBD; 35 Romanian and 21 Belgian healthy individuals constituted the 
control group.
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234 Maedica   A Journal of Clinical Medicine, Volume 14, No. 3, 2019

EnvironmEntal Factors in inFlammatory BowEl DisEasE

List of abbreviations: inflammatory bowel di-
sease (IBD), oral contraceptive pills (OCPs), 
non-steroid anti-inflammatory drugs (NSAIDs), 
Crohn’s disease (CD), ulcerative colitis (UC), 
Centre Hospitalier Universitaire (CHU), Cito-
megalovirus (CMV), relative risk (RR)

INTRODUCTION

Inflammatory bowel disease (IBD), Crohn’s 
disease (CD) and ulcerative colitis (UC) are 
chronic inflammatory conditions of the gas-
trointestinal tract. In IBD patients, the inter-
action between environmental factors and 

abnormal intestinal flora is believed to lead to an 
inappropriate immune response that in turn re-
sult in chronic inflammation (1).

Inflammatory bowel disease was primarily 
recognized in Western countries after the rise of 
industrial revolution and has dramatically in-
creased during the 20th century, being most 
prevalent in developed countries such as Cana-
da, the USA and Western Europe (1). 

Incidence and prevalence rates of IBD in Ro-
mania are low. In 2004, its incidence in the Ro-
manian population was 0.97 and 0.50/100 000 
for UC and CD, respectively, whereas the preva-
lence reached 2.42 and 1.51/100 000 for UC 
and CD, respectively (2).When comparing dis-
ease evolution of IBD, Romanian patients have a 
milder course, with lower rates of severe, exten-
sive or complicated disease, a smaller proportion 
of patients needing surgery and a long term sus-
tained response to biologic therapy (2, 3). 

As individuals migrate from areas of low to 
high prevalence of IBD, first-generation descen-
dants acquire the same risk of developing IBD as 

the local population (1). This shift in risk suggests 
that changes in environment, in addition to ge-
netic predisposition, may contribute to the de-
velopment of IBD.

Several environmental factors have been as-
sociated with IBD such as smoking, hygiene, mi-
croorganisms, oral contraceptive pills (OCPs), 
non-steroid anti-inflammatory drugs (NSAIDs), 
antibiotics, appendectomy, diet, breastfeeding, 
vitamin D, stress, ambient air pollution, drinking 
water pollution (4-7). However, a clear mecha-
nism by which these environmental risk factors 
interact to cause IBD has not been elucidated 
yet (6, 7). Furthermore, most risk factors have not 
been consistently demonstrated across studies.

Regarding breastfeeding, a meta-analysis 
published in 2004 reported that breastfeeding 
reduced the risk of developing IBD (5).

This inconsistent data between populations 
represented the basis on which we initiated the 
present study. Our aim was to identify environ-
mental factors that are associated with an in-
creased risk of developing IBD in two different 
European populations. q 

MATERIAL AND METHODS

Seventy six Romanian patients and 53 Belgian 
patients with a previous diagnosis of IBD were 

interviewed and asked to fill in a questionnaire 
regarding lifestyle factors and environmental ex-
posure before and after the onset of IBD 
(Figure 1). The questionnaires were completed 
together with a member of our team, so that 
every included item could be discussed with the 
patient. We selected all IBD patients admitted to 
the Gastroenterology Outpatient Unit of Fun-

Results: A total of 40 patients with ulcerative colitis (UC) and 89 with Crohn’s disease (CD) were 
included. Gender distribution was 43% males and 57% females. They had a median age of 42 years (range 
between 19-74 years), a median disease duration of eight years and 79% were in clinical remission. Both 
Romanian and Belgian IBD patients reported an increased antibiotic consumption before IBD onset 
compared to controls: 58% vs 10% (p<0.001) and 51% vs 5% (p<0.001), respectively. Belgian IBD patients 
declared significantly more frequent OCP use (53% vs 9%, p <0.001), they were breastfed in a lower 
proportion (49% vs 76%, p <0.001) and had experienced a higher level of psychosocial stress (p<0.001). 

Conclusions: Antibiotic consumption before IBD onset may play a pivotal role in IBD development 
in both Romanian and Belgian populations. In Belgian patients, OCP consumption, a higher level of 
psychosocial stress and lack of breastfeeding may also be involved. 

Keywords: inflammatory bowel disease, Crohn’s disease, ulcerative colitis,  
environmental factors, antibiotics, breastfeeding, OCP consumption, psychosocial stress.
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deni Clinic Institute and CHU de Liege in Octo-
ber 2017. Patient inclusion criteria were: age 
over 18 and disease duration over six months 
(from the IBD diagnosis). Exclusion criteria were: 
current Clostridium difficile or CMV colitis, total 
suppression of oral intake and current parenteral 
or enteral nutrition.

Thirty five Romanian and 21 Belgian healthy 
individuals constituted the control group. Selec-
tion of controls was done by matching them to 
cases in terms of age and sex distribution. They 
were mostly recruited from the employees of the 
two hospitals. 

Patients were questioned about past expo-
sure to environmental factors, so all data were 
collected retrospectively.

All patients signed an informed consent be-
fore being enrolled in the clinical trial, and the 
study was approved by the Ethics Committee of 
Fundeni Clinical Institute.

The sample size was calculated for an alpha 
error of 5% and a statistical power of 80% to de-
tect an odds ratio of at least 2, considering the 
risk factor with the closest prevalence to 50% in 
the general population, which was 49% (breast-
feeding). Sample size was 50 patients in the 
study group and 20 in the control group.

Results were reported as means and standard 
deviations for variables with a normal distribu-
tion, and median, minimum and maximum for 
variables with a non-normal distribution. We 
looked for differences concerning the indepen-
dent variables by outcome in bivariate analysis 
(Mann-Whitney U test or Fisher’s exact test, de-
pending on variables). Two-sided hypothesis 
testing was used, with a p value of less than 0.05 
considered statistically significant. A logistic re-
gression model was built with the presence of 
inflammatory bowel diseases as a dependent 
variable, and risk factors associated with a 

p<0.01 in bivariate analysis, as independent 
variables. Data analysis was performed using sta-
tistical software SPSS version 20.0 from IBM Cor-
poration, Armonk, NY, USA.

This study was supported through a grant of-
fered by the Romanian Executive Unity for Fi-
nancing and Supporting of Higher Education 
(UEFISCDI): 112 BM. q

RESULTS

In the Romanian IBD group, gender distribution 
was approximately equal (53% males and 47% 

females), with a higher number of patients with 
CD (62%), while in the Belgian IBD group, fe-
males were more prevalent (70%), with CD be-
ing more frequent (81%). The median age was 
the same in both groups (41 years), with a shor-
ter disease duration for Romanian IBD patients 
(five years versus 11 years) (Table 1).

When comparing CD patients, we observed a 
more pronounced female predominance (67 vs 
56%), similar median age (42 years) but a longer 
disease duration in the Belgian group (10 vs 
three years) (p<0.001). Regarding Montreal 
classification, A2 (age at onset between 17 and 
40 years old) was predominant (75%), ileoco-
lonic location was the most prevalent in both 
groups, the non-stricturing non-penetrating phe-
notype being the most common: 48% in Roma-
nian CD patients vs 60% in Belgian CD patients 
(p=NS) (Table 2).

The number of Romanian UC patients (30) 
was significantly higher than that of Belgian UC 
patients (10). In the Romanian group, males 
were predominant (63% compared to 20%), 
with a similar median age 41-42 years, but a lon-
ger disease duration in the Belgian cohort: 
11.5 years versus six years. Left sided colitis was 
predominant: 80% in Belgians and 53% in Ro-
manians. Most patients were in clinical remis-
sion: 90% versus 60 % (Table 3).

The Belgian IBD patient group had compa-
rable age to the Belgian control group, with a 
median age of 42 years for both groups, limits 
19-73 for IBD cases and 21-71 years for controls, 
respectively. Regarding education and monthly 
income, there was no statistically significant dif-
ference between the two groups (p-value 0.476 
and 0.205, respectively).

For the Romanian cohort, the two groups 
(IBD patients and disease free controls) were also 

EnvironmEntal Factors in inFlammatory BowEl DisEasE

TABLE 1. A comparison between Romanian and Belgian IBD patients
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statistically comparable in terms of age and gen-
der. The median age was 41 years in the IBD 
group (limits 19-74 years) and 49 years in the 
control group: p-value=0.16. Males were pre-
dominant among IBD patients (53%) but had a 
lower proportion (48%) (p-value =NS) in the 
control group. Similarly, education level and 
monthly income were comparable (p-value=0.4 
and p-value=0.3, respectively).

Regarding the environmental factors, Belgian 
patients used significantly more OCPs before 
IBD onset (53% vs 9%; p<0.001). Similarly, anti-
biotic consumption in the previous year before 
IBD onset was significantly higher (51 vs 5%; 
p<0.001). From the 26 patients that declared 
antibiotic use prior to disease onset, the majority 
(22 patients) did not remember the type of anti-
biotic. Aminopenicillin consumption was de-
clared in the remaining patients. Only one Bel-
gian control reported previous antibiotic 
treatment. Regarding breastfeeding, 51% of all 
Belgian IBD patients had not been breastfed, 

compared to only 24% of controls (p=0.04). 
Psychological stress at work and at home was a 
significant environmental factor in Belgian IBD 
patients: 46% of them reported they were se-
verely stressed before disease onset, compared 
to 5% in controls (p<0.001). No other environ-
mental factors (alcohol consumption, coffee in-
take, exposure to NSAIDs) were significantly dif-
ferent from the control group (Figure 2).

 Results in the IBD Romanian group are pre-
sented in Figure 3. The only environmental fac-
tor significantly impacting IBD onset was anti-
biotic consumption: 58% in the IBD group 
compared to 10% in the control group (p<0.001). 
Half of the IBD Romanian patients used antibio-
tics before disease onset (21 out of 44 patients). 
The following antibiotics were administered: 
Amoxicilin+ Clavulanate (nine patients), Amoxi-
cillin (seven cases), Rifaximin (one patient), 
Azithromycin (three cases) and Cefuroxime (one 
patient). The other factors which were explored 
through the questionnaire (alcohol consump-
tion, coffee intake, NSAIDs therapy, OCP con-
sumption, smoking, breastfeeding, stress) did 
not significantly differ. q

DISCUSSION

This is the first study aiming to compare di-
rectly a Western (Belgian) and Eastern (Ro-

manian) European IBD cohort regarding expo-
sure to environmental factors before disease 
onset. In the Belgian IBD cohort, women were 
more numerous (70% vs 47%, p=0.012) and a 
CD diagnosis was significantly more frequent 
(80% vs 60%, p=0.02). Our results are similar 
with data previously published by Renaers et al. 
in 2016, reporting a female predominance (63%) 
and an increased CD proportion (71%) in ano-
ther Belgian cohort (8). 

Of all Belgian IBD patients, 83% were in clini-
cal remission, compared to 76% of the Roma-
nian IBD patients, which could be explained by 
the wider access to multiple biologic therapies in 
Belgium compared to Romania, where only In-
fliximab and Adalimumab are reimbursed (3, 9-11). 
Another explanation could be that in the Wes-
tern European cohort, a higher proportion of 
subjects were treated with biologics (48% vs 
34%, p=0.146) and an increased percentage of 
patients received immunosuppressive therapies 
(26% vs 21%, p=0.533).

TABLE 2. A comparison between Romanian and Belgian CD patients 

TABLE 3. A comparison between Romanian and Belgian UC patients
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The most important environmental element 
isolated in our study was antibiotic consumption 
one year before IBD onset. This was recognized 
by 51% of Belgian IBD patients compared to 5% 
of Belgian controls (p<0.001) and by 58% of Ro-
manian IBD patients compared to 10% in Roma-
nian controls (p<0.001).

A study from China found that frequent use 
of antibiotics was associated with an increased 
risk of developing UC in a cohort predominantly 
constituted by UC (UC/CD= 678/102) (12). Two 

other Asian studies, which included 261 CD and 
335 UC paired with 528 controls, found an in-
verse association between antibiotic use and the 
development of CD, suggesting that antibiotics 
may not be a contributing factor to the rising in-
cidence of CD in Asia (13, 14). However, our 
findings were also confirmed by recent data ob-
tained from a Caucasian population case-control 
study (736 Minnesota IBD patients and 1 472 con-
trols), suggesting a strong association between 
antibiotic use and risk of IBD onset. In three re-
views, including 15 observational studies and 
8 748 patients, antibiotic exposure was mostly as-
sociated with CD but not with UC (15-17). Anti-
biotic exposure seems to have an impact on IBD 
onset, with different implications in different 
ethnic populations confirming that other factors 
such as genetic background could also be in-
volved. 

Belgian patients with IBD had a significantly 
increased OCP exposure compared to Roma-
nian patients. In a large meta-analysis, including 
20 Western European IBD studies, there was 
over 30% increased risk of IBD onset in patients 
exposed to OCP compared to those with no ex-
posure [odds ratio (OR): 1.32, 95% confidence 
interval (CI): 1.17-1.49, P<0.001, I=14%] (18). 
This risk was also determined in another large 
meta-analysis on 75,815 American and Western 
European IBD patients, which included 14 stu-
dies. The relative risk for CD increased with the 
length of exposure to OCP (19). These findings 
could imply that the risk of developing IBD in 
OCP users could be different, depending on the 
studied population. For example, in a cohort of 
Asian-Pacific IBD subjects (348 female IBD cases 
and 590 female age-matched controls), Sanaga-
palli et al. found a modest but not significantly 
increased risk of developing IBD amongst 
OCP users (20). 

In conclusion, our study supports the idea 
that OCP exposure may be a significant environ-
mental factor in Western European IBD patients, 
but its role is uncertain in Eastern European co-
horts, where OCP consumption is lower. 

Breastfeeding is another important environ-
mental factor which was studied in our cohort. It 
seems to be an important protective factor in the 
Belgian population, as 51% of Belgian IBD pa-
tients were not breastfed, compared to 24% of 
healthy controls (p=0.04). Surprisingly, for the 
Romanian IBD group we did not isolate it as a 

EnvironmEntal Factors in inFlammatory BowEl DisEasE

FIGURE 2. Prevalence of different environmental factors in Belgian 
patients with IBD, prior to disease onset (according to questionnaires)

FIGURE 2. Prevalence of different environmental factors in Romanian 
patients with IBD, prior to disease onset (according to questionnaires)
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protective factor (5% were not breastfed com-
pared to 3% in healthy people). In a prospective 
population-based case-control study in Asia-Pa-
cific (442 IBD incident cases and 940 controls), 
breastfeeding for over 12 months was the most 
powerful protective factor for IBD (RR=0.1 95% 
CI 0.04 to 0.30) (21). A recent Slovak study re-
ported that being breastfed for under six months 
was associated with CD (OR 2.7, 95% CI 1.7-4.4) 
and UC (OR 1.7, 95% CI 1.02-2.8) (22). This 
data might partially explain the differences in our 
study, because in our Belgian IBD group, CD was 
more prevalent than UC (80% vs 60% in Roma-
nians). Similar conclusions emerged from multi-
ple case-control studies conducted in Denmark 
(23), New Zealand (24) and Italy (25).

Belgian IBD patients declared significantly 
more stress at work and at home compared to 
the healthy controls (46% vs 5%, p<0.001) prior 
to IBD onset, a finding not applicable in Roma-
nian patients. Many studies enrolling especially 
young people outlined that stress has an impact 
on symptoms of IBD (16, 26); however, our work 
provides evidence that stress may be a trigger for 
IBD onset, together with other data published in 
the literature so far (27).

We found no impact of alcohol and caffeine 
consumption on IBD onset, which is confirmed 
by other publications (28, 29). Most studies sug-
gest that smoking is a risk factor for CD occur-
rence (30-33), but other studied populations (In-
dian, Chinese, American) failed to prove that 
(29, 34). We have not been able to identify 
smoking as being significantly involved in IBD 
onset in this studied group. 

Regarding NSAIDs exposure, it was not sig-
nificantly increased in Belgian and Romanian 
IBD patients prior to disease onset. Other data 
from a Chinese case-control study suggests that 
use of non-aspirin NSAIDs may be associated 
with an increased risk of developing UC (12). A 
recent meta-analysis concluded that conventio-
nal NSAIDs may cause clinical relapse in about 
20% of patients with quiescent IBD, which may 
be due to a dual inhibition of the COX enzymes, 
however certain COX-2-selective NSAIDs ap-
pear to be safe (35).

Our study has an important strength, being a 
case-control study which simultaneously in-
cludes an Eastern European and a Western Euro-
pean population of IBD patients, highlighting 
items in the ‘envirotype’ driving IBD incidence. 

Additionally, we used a detailed questionnaire 
for the environmental factors. The major limita-
tion is the low number of IBD patients (127 in 
total, 76 Romanians and 51 Belgians) recruited 
over the one month period (October 2017). In 
spite of this, we were able to reach statistical 
power for data collected, suggesting further exa-
minations should be conducted in prospective 
multinational cohorts. q 

CONCLUSION 

Data obtained in our study suggests a different 
impact of environmental factors in different 

populations (Eastern European and Western Eu-
ropean IBD patients). The single common factor 
isolated in both populations was antibiotic con-
sumption before IBD onset: OR 22.68 (95% CI 
2.84-181.28) for Belgians and 13.06 (95% CI 
2.84-60.12) for Romanian patients with IBD, re-
spectively. Other environmental conditions had 
no impact in Romanian IBD patients. For the 
Belgian patients, OCP consumption (OR 15.56; 
95% CI 3.24-74.74) and a high level of stress 
(OR 18; 2.25 to 143.92) increased the odds 
for IBD, while breastfeeding was a protective 
factor (OR 0.31; 0.1 to 0.9) in multivariate ana-
lysis. q
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