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Abstract
BACKGROUND 
The incidence and prevalence of inflammatory bowel disease (IBD) vary between 
regions but have risen globally in recent decades. A lack of data from developing 
nations limits the understanding of IBD epidemiology.

AIM 
To perform a follow-up review of IBD epidemiology in the Tuzla Canton of 
Bosnia-Herzegovina during a 10-year period (2009-2019).

METHODS 
We prospectively evaluated the hospital records of both IBD inpatients and 
outpatients residing in Tuzla Canton for the specified period of time between 
January 1, 2009 and December 31, 2019. Since all our patients had undergone 
proximal and distal endoscopic evaluations at the hospital endoscopy unit, we 
used the hospital’s database as a primary data source, alongside an additional 
cross-relational search of the database. Both adult and pediatric patients were 
included in the study. Patients were grouped by IBD type, phenotype, age, and 
gender. Incidence rates were calculated with age standardization using the 
European standard population. Trends in incidence and prevalence were 
evaluated as a 3-year moving average and average annual percentage change 
rates.

RESULTS 
During the 10-year follow-up period, 651 patients diagnosed with IBD were 
monitored (of whom 334, or 51.3%, were males, and 317, or 48.7%, were females). 
Of all the patients, 346 (53.1%) had been diagnosed with ulcerative colitis (UC), 
292 (44.9%) with Crohn’s disease (CD), and 13 (2%) with indeterminate colitis (IC). 
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We observed 440 newly diagnosed patients with IBD: 240 (54.5%) with UC, 190 
(43.2%) with CD, and 10 (2.3%) with IC. The mean annual crude incidence rates 
were found to be 9.01/100000 population for IBD [95% confidence interval (CI): 
8.17-9.85], with 4.91/100000 (95%CI: 4.29-5.54) for UC and 3.89/100000 (95%CI: 
3.34-4.44) for CD. Calculated IBD prevalence in 2019 was 146.64/100000 (95%CI: 
128.09-165.19), with 77.94/100000 (95%CI: 68.08-87.70) for UC and 65.77/100000 
(95%CI: 54.45-74.1) for CD. The average annual IBD percentage change was 0.79% 
(95%CI: 0.60-0.88), with -2.82% (95%CI: -2.67 to -2.97) for UC and 6.92% (95%CI: 
6.64-7.20) for CD. During the study period, 24,509 distal endoscopic procedures 
were performed. The incidence of IBD was 3.16/100 examinations (95%CI: 2.86-
3.45) or 1.72/100 examinations (95%CI: 1.5-1.94) for UC and 1.36/100 examin-
ations (95%CI: 1.17-1.56) for CD.

CONCLUSION 
Trends in the incidence and prevalence of IBD in Tuzla Canton are similar to 
Eastern European averages, although there are significant epidemiological 
differences within geographically close and demographically similar areas.

Key Words: Inflammatory bowel disease; Crohn's disease; Ulcerative colitis; Indeterminate 
colitis; Epidemiology; Endoscopy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The greatest gap in knowledge about the epidemiological picture of inflam-
matory bowel disease relates to developing countries, such as those in Eastern Europe. 
The heterogeneity between the results among the few available epidemiological studies 
concerning Eastern Europe is intriguing. Therefore, we aimed to perform a follow-up 
review of inflammatory bowel disease epidemiology in the Tuzla Canton of Bosnia-
Herzegovina during a 10-year period (2009-2019).

Citation: Tulumović E, Salkić N, Tulumović D. Inflammatory bowel disease in Tuzla Canton, 
Bosnia-Herzegovina: A prospective 10-year follow-up. World J Gastroenterol 2021; 27(20): 
2630-2642
URL: https://www.wjgnet.com/1007-9327/full/v27/i20/2630.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i20.2630

INTRODUCTION
Inflammatory bowel disease (IBD) is a group of diseases sharing characteristics of 
chronic and relapsing-remitting immune activation and inflammation within the 
gastrointestinal tract; this group shares several clinical and epidemiological character-
istics[1].

Traditionally, a higher incidence of IBD is found in developed and industrialized 
countries. Recent reports indicate a stabilization of the incidence in most Western 
European countries, with the highest reported incidence in Netherlands [ulcerative 
colitis (UC) 17.2/100.000 inhabitants; Crohn’s disease (CD) 10.5/100.000 inhabitants] 
and North American countries, with the highest reported incidence in Nova Scotia, 
Canada (UC 23.14/100.000 inhabitants; CD 23.82/100.000 inhabitants), and suggest an 
increase in northern European countries[2-4]. On the other hand, there is a trend of 
increasing incidence in areas with traditionally lower incidence rates, such as the 
countries of Eastern Europe[2].

The heterogeneity of results among the few available epidemiological studies 
concerning Eastern Europe is intriguing[5-11]. It is apparent that the epidemiological 
picture of the region needs to be investigated if we are to further our understanding of 
the nature of IBD. Building on the results of previous studies conducted in Tuzla 
Canton[10,11], this study aimed to contribute to understanding the epidemiological 
picture of IBD in the region of Southeastern Europe by evaluating the epidemiological 
characteristics of IBD in the Tuzla Canton of Bosnia-Herzegovina over a follow-up 
period of 10 years (2009-2019).

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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https://dx.doi.org/10.3748/wjg.v27.i20.2630


Tulumović E et al. Ten-year follow-up of IBD in Tuzla Canton

WJG https://www.wjgnet.com 2632 May 28, 2021 Volume 27 Issue 20

MATERIALS AND METHODS
Study population and data collection
We prospectively evaluated both IBD inpatients and outpatients residing in Tuzla 
Canton in northeast Bosnia-Herzegovina between January 1, 2009 and December 31, 
2019 at the Department of Gastroenterology and Hepatology, University Clinical 
Center Tuzla. Both adult and pediatric patients were included in the study.

Tuzla Canton is one of ten cantons of the Federation of Bosnia-Herzegovina, the one 
of two entities in Bosnia-Herzegovina. As the most populous region with 12.5% of the 
nation’s population, Tuzla Canton is also an industrial center. The population in the 
study area is homogenous in terms of ethnicity and genetic background.

Since all our patients had undergone proximal and distal endoscopic evaluations at 
the hospital endoscopy unit, we used the hospital’s database as a primary data source, 
alongside an additional cross-relational search of the database. The study included 
only patients with a definitive diagnosis, based on widely accepted diagnostic criteria 
consisting of history data, clinical examinations, laboratory tests, radiology, 
endoscopy, and histology[12,13]; those with an uncertain diagnosis or without 
permanent residency in Tuzla Canton were excluded from the study.

Patients were grouped by IBD type, phenotype, age, and gender. As UC is cate-
gorized according to endoscopic findings relating to the disease localization, it was 
divided into proctitis, left-sided colitis, and extensive colitis[12]. CD was categorized 
according to the Montreal classification[13]. Indeterminate colitis (IC) was diagnosed 
in those patients for whom endoscopic, radiological, and pathohistological evaluations 
could not confirm either of the two main forms of IBD[1].

Statistical analysis
Statistical analyses were performed with SPSS software, version 26 (SPSS, IBM, United 
States). Calculations of disease incidence were performed based on the 2013 census 
and data from the Statistical Office of the Federation of Bosnia-Herzegovina.

Descriptive statistical parameters were used to determine the basic characteristics of 
the study population. The year of diagnosis was used to calculate incidence. Incidence 
and prevalence calculations were performed using census data from the Statistical 
Office of the Federation of Bosnia-Herzegovina. Ninety-five percent confidence 
intervals (95%CIs) for the incidence rate were calculated assuming a Poisson distri-
bution of cases.

Crude annual incidence rates for both genders were calculated based on the number 
of diagnosed patients and the number of inhabitants, while the average incidence rate 
during the observed period was calculated based on the number of years of the study. 
Incidence rates were standardized using standard European age groups for each of the 
standardized age groups[14].

Morbidity trends from 2009 to 2019 were determined by moving 3-year averages 
with 95%CI and by calculating annual average percentage change. The annual 
incidence of new cases detected per 100 distal endoscopic procedures and colono-
scopies was estimated. Trends in incidence and prevalence were estimated using a 
linear regression model, where applicable. Prevalence estimates during the observed 
period were produced based on the total number of detected cases and the number of 
inhabitants.

The statistical level of 95% (P < 0.05) was considered significant for all statistical 
tests. The statistic review of the study was performed by a biomedical statistician.

RESULTS
From January 1, 2009 to December 31, 2019, 651 patients diagnosed with IBD were 
monitored (of whom 334, or 51.3%, were males, and 317, or 48.7%, were females). Of 
these, 346 (53.1%) had been diagnosed with UC, 292 (44.9%) with CD, and the 
remaining 13 (2%) with IC.

In total, 440 new IBD patients were diagnosed: 240 (54.5%) with UC, 190 (43.2%) 
with CD, and 10 (2.3%) with IC. Among the newly diagnosed cases, 230 (52.3%) were 
males, and 210 (47.7%) were females.

Age distribution
The mean age (± SD) of all monitored patients was 46.2 ± 16.6 years, with a median of 
47 years (25th and 75th percentiles: 33 and 58 years). The mean age (± SD) of newly 
diagnosed patients was 45.26 ± 17.38 years, with a median age of 47 years (25th and 75th 
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percentiles: 30 and 59 years). The mean age of newly diagnosed patients with UC was 
48.16 ± 16.31 years, with a median age of 50 years (25th and 75th percentiles: 35 and 60 
years), among whom the youngest patient was 15 and the oldest, 81 years old. The 
mean age of newly diagnosed patients with CD was 41.18 ± 18.01 years, with a median 
age of 40 years (25th and 75th percentiles: 26 and 55 years), among whom the youngest 
patient was 8 and the oldest, 80 years old. In total, 27 (6.1%) newly diagnosed patients 
younger than 19 years of age were registered. UC was diagnosed in five of these 
(18.5%), while CD was diagnosed in the remaining 22 (81.5%).

Distribution by gender
There were slightly more males among the newly diagnosed patients than women, 
with a ratio of 52.3% to 47.7%. Males were more likely to suffer from both major forms 
of IBD. Of the new cases of UC diagnosed, 124 were male (51.7%) and 116 (48.3%) 
were female (a ratio of 1.07:1). In total, 102 new cases of CD among the male 
population were registered (53.7%) and 88 (46.3%) new cases among the female 
population (a ratio of 1.16:1). Among the ten new cases of IC, the gender distribution 
was equal.

In general, no statistically significant difference in age was observed between 
genders at the time of diagnosis. The mean age (± SD) among male patients was 45.22 
± 18.01 (8-81) years, while the mean age of female patients was 45.3 ± 16.7 (11-80) years 
(t = 0.046, d.f. = 438, P = 0.964). A statistically significant difference in age between 
genders was observed among the patients diagnosed with UC. Males were older, with 
a mean age of 50.98 ± 18.12 (17-81) years, compared to females, with a mean age of 
45.15 ± 16.05 (15-79) years (t = 2.805, d.f. = 238, P = 0.005). The same observation was 
true for IC.

Among the patients diagnosed with CD, a statistically significant difference 
between genders was observed in terms of age at the time of diagnosis, and females 
were older than males. Therefore, the average age of males was 37.53 ± 17.47 (8-76) 
years, while the average age of females was 45.41 ± 17.79 (11-80) years (t = 3, d.f. = 188, 
P = 0.002).

Incidence
The mean annual crude incidence of IBD during the study period was 9.01/100000 
inhabitants (95%CI: 8.17-9.85), with an incidence of 9.64/100000 inhabitants (95%CI: 
8.5-10.78) in the male population and 8.41/100000 inhabitants (95%CI: 7.16-9.65) in the 
female population. The age-standardized mean annual incidence was 8.9/100000 
inhabitants (95%CI: 8.07-9.72). In general, the ratio between the incidence of individual 
forms (UC:CD:IC) of the disease during the study was 54.55%:43.18%:2.27%.

The mean crude annual incidence of UC was 4.91/100000 inhabitants per year 
(95%CI: 4.29-5.54), with an incidence of 5.16/100000 (95%CI: 4.25-6.07) among males, 
and 4.68/100000 (95%CI: 3.83-5.53) among females. The age-standardized incidence 
for the observed period was 4.9/100000 inhabitants per year (95%CI: 4.3-5.54). The 
average annual incidence during the last 5 years of the study (2015-2019) was 
4.91/100000 inhabitants (95%CI: 4-5.83).

The mean crude annual incidence of CD was 3.89/100000 inhabitants (95%CI: 3.34-
4.44), with a prevalence of 4.28/100000 (95%CI: 3.54-5.01) for males and 3.52/100000 
(95%CI: 2.69-4.35) for females. The age-standardized incidence for the observed period 
was 3.76/100000 inhabitants (95%CI: 3.22-4.29). The average annual incidence for the 
last 5 years of the study was 4.05/100000 inhabitants (95%CI: 3.22-4.89).

The mean crude annual incidence of IC was 0.2/100000 inhabitants (95%CI: 0.08-
0.33).

The mean crude annual incidence of IBD in the pediatric and adolescent population 
was 2.49/100000 inhabitants (95%CI: 1.55-3.43), with 0.46/100000 inhabitants (95%CI: 
0.06-0.87) for UC and 2.03/100000 inhabitants (95%CI: 1.26-2.79) for CD.

Figure 1 presents the mean crude annual incidence of IBD clustered by age and 
gender. Overall, the highest incidence of IBD occurred in three age groups in the male 
population: Patients between 55 and 64 years (14/100000 inhabitants), between 25 and 
34 years (10.8/100000 inhabitants), and between 45 and 54 years (10.6/100000 
inhabitants).

In general, a higher incidence was recorded both in the younger female age groups 
and in the older male age groups among patients diagnosed with UC. The highest 
incidence was recorded among males aged between 55 and 64 (11.2/100000 
inhabitants) and in the age group between 55 and 64 years among the female 
population, which was 6.9/100000 inhabitants.



Tulumović E et al. Ten-year follow-up of IBD in Tuzla Canton

WJG https://www.wjgnet.com 2634 May 28, 2021 Volume 27 Issue 20

Figure 1  Inflammatory bowel diseases incidence clustered by age and gender.

The highest incidence of CD was recorded among age groups in the male 
population comprising patients between 15 and 34 years: 7/100000 inhabitants. 
Among the female population, the disease was most often diagnosed in patients 
between 45 and 54 years of age, which amounts to 5.4/100000 inhabitants.

Based on the 3-year average incidence rate, which is presented in Figure 2, the 
incidence of both major forms of IBD occurred fairly uniformly throughout the study. 
The average annual incidence percentage variation was 0.79% (95%CI: 0.60-0.88) or -
2.82% (95%CI: -2.67 - -2.97) for UC and 6.92% (95%CI: 6.64-7.20) for CD. Summarizing 
the above, we concluded that the UC incidence trend is stable; however, the same 
cannot be concluded for CD, where the incidence trend is increasing (Figure 2).

During the study period, 24509 distal endoscopic procedures were performed (an 
average of 2228 per year). Figure 3 shows the trend of incidence per 100 colonoscopies. 
Any patient suspected of having IBD underwent a detailed endoscopic evaluation in 
the form of a gastroscopy and colonoscopy with—if the disease phenotype 
allowed—intubation of the terminal ileum. The incidence of IBD was 3.16/100 examin-
ations (95%CI: 2.86-3.45) or 1.72/100 examinations (95%CI: 1.5-1.94) for UC and 
1.36/100 examinations (95%CI: 1.17-1.56) for CD.

A summarized review of the 3-year average incidence rate reported in previous 
studies[10,11] and a recent study is presented in Figure 4. Data from the last year of 
the previous study (2006) and the first year of our study (2009) were used to fill in for 
missing years by averaging the values of these 2 years.

Prevalence
In the last year of the study, the prevalence of IBD was 147.44/100000 inhabitants 
(95%CI: 136.1-158.8): 154.48/100000 inhabitants (95%CI: 137.8-171.1) in the male 
population and 140.73/100000 inhabitants (95%CI: 125.2-156.2) in the female 
population. The age-standardized prevalence was 147.3/100000 inhabitants (95%CI: 
136-158.7).

Clinical and phenotypical characteristics of IBD
The types of individual forms of IBD according to the Montreal classification at 
diagnosis are presented in Tables 1 and 2. In eight (0.12%) patients, a change in the 
previously made diagnosis was recorded.

Among 651 patients, 49 (7.53%) required surgical treatment. In total, 8 (2.31%) 
patients treated for UC and 41 (14%) treated for CD underwent surgical treatment due 
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Table 1 Clinical phenotypes of ulcerative colitis clustered by gender

Males Females Total

Proctitis, n (%) 32 (13.3) 37 (15.4) 69 (28.7)

Left-sided colitis, n (%) 68 (28.3) 64 (26.7) 132 (55)

Extensive colitis, n (%) 24 (10) 15 (6.3) 39 (16.3)

Table 2 Clinical phenotypes of Crohn’s disease according to Vienna classification

n (%)

Age

A1 13 (6.8)

A2 117 (61.6)

A3 60 (31.6)

Location

L1 79 (41.5)

L2 52 (27.4)

L3 59 (31.1)

Behaviour

B1 124 (65.3)

B2 49 (25.8)

B3 17 (8.9)

Perianal disease

Present 12 (6.3)

Absent 178 (93.7)

to complications. The most common indication was lumen stenosis, which occurred in 
23 (46.94%) patients. Multiple surgical treatments were performed in four (8.16%) 
patients. Comorbidities, primarily gastroenterological and autoimmune diseases, were 
also monitored during the study. Primary sclerosing cholangitis was diagnosed in four 
(1.37%) patients treated for CD and one (0.03%) treated for UC. Primary biliary 
cirrhosis, followed by liver transplantation, was noted in one (0.15%) patient. 
Autoimmune hepatitis was diagnosed in two (0.3%) patients, one of whom was treated 
for UC and the other for CD. Familial adenomatous polyposis or ankylosing 
spondylitis were diagnosed in two patients. Malignant colon disease occurred in five 
(0.76%) patients, four of whom were treated for UC (1.16%) and one for CD (0.03%). 
Fatal outcome occurred in six (0.9%) patients. Two patients died due to the 
consequences of malignant colon disease, two immediately after demanding surgical 
procedures, while one patient died due to the consequences of toxic megacolon 
accompanied by massive pulmonary embolism.

DISCUSSION
Until recently, scholars have considered IBD to be a group of diseases of developed 
Western societies. Recent research into the global epidemiological situation confirms a 
stabilization of the IBD incidence in these areas, with far higher prevalence than in less 
developed societies, such as in Eastern Europe[4]. The GBD (Global Burden of Disease) 
study observed the highest age-standardized prevalence in societies with the highest 
socio-demographic index (SDI)[15]. The study found the highest prevalence in the 
region of North America (422/100000 inhabitants) and Western Europe, especially the 
United Kingdom (449.6/100000 inhabitants). Bosnia-Herzegovina is currently 
classified as a country with a high middle SDI; according to the study, the values of 
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Figure 2  Annual incidence rates of two major forms of inflammatory bowel diseases presented as moving 3-yr average with a 95% 
confidence interval.

Figure 3  The trend of the annual incidence of inflammatory bowel diseases per 100 colonoscopies performed.

age-standardized prevalence do not differ significantly compared to regions and 
countries of a similar standard.

When it comes to neighbouring countries, the GBD study ranked Bosnia-
Herzegovina among countries with an estimated age-standardized prevalence 
between 100 and 120/100000 inhabitants, which is still slightly lower than the results 
of our research. Among the former Yugoslavian republics, neighbouring Croatia and 
Slovenia lead, with an estimated prevalence of between 180 and 200/100000 
inhabitants[15]. These amounts do not apply to Hungary; since the 1970s, several 
extensive studies have shown that Hungary hosts the highest incidence of IBD in 
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Figure 4 Summarized review of 3-yr average incidence rates on both previous and recent study. Since the time period 2006-2009 was not 
evaluated, we used the calculated average of 2006 and 2009.

Eastern Europe[16,17].
Our study recorded the highest prevalence among males over the age of 75, which is 

similar to the GBD study results. The highest prevalence among the female population 
in our study occurred among slightly younger age groups (44-54 years) than those 
globally[15].

Paralysis of the healthcare system caused by the war in our country at the end of the 
last century required a longer recovery, which is certainly reflected in the volume of 
diagnostic tests and the results of scientific research. When compared with incidence 
rates from 1995-2006[10,11], a stable trend can be seen in IBD incidence over the 
study’s 10-year period. According to a study by Salkic et al[11] of the period between 
1995 and 2006, an average of 397 colonoscopies per year were performed, which is 3.2 
times fewer than the average number of diagnostic procedures performed annually 
during our study. The frequency of diagnosing UC per 100 colonoscopies performed 
during the previous study was 3.2 times higher than now; CD was diagnosed 2.2 times 
more often according to the given number of procedures performed.

The incidence rate among developing countries and regions such as Eastern Europe 
can be seen to have significantly increased when compared to previous reports[4]. 
Earlier studies from developing regions have shown an increase in the incidence of CD 
compared to UC[18], which was (based on the average percentile annual variation) 
also found to be the case in our study. Conducted in 2010 among 22 European 
countries, the ECCO-EpiCom cohort study[3] compared epidemiological differences 
between diseases in both Western and Eastern Europe, presenting the clearest and 
most concise epidemiological picture of IBD in Eastern Europe. It showed that the 
annual crude incidence of IBD in Eastern Europe was half that in Western Europe, 
with an average of 8.1/100000 inhabitants. The incidence of UC was 4.6/100000 
inhabitants in 2010, while the incidence of CD was 3.3/100000 inhabitants, which are 
fairly uniform results, compared to the results presented in our study.

When it comes to the area of Southeastern Europe, the epidemiological situation 
is—except for Greece, Croatia, and Bosnia-Herzegovina[5-11] — poorly researched or 
unknown. Epidemiological studies among the pediatric population have been 
performed only in Slovenia[8]. The incidence calculated during our study period is 
somewhat lower compared to that in this region. A 10-year study (2000-2010) of both 
major forms of IBD in Zadar county has found a trend of increasing incidence, similar 
to previous studies from the Tuzla Canton[5,6,10,11]. The other recent Croatian study 
(conducted in Split-Dalmatia county), on the other hand, observed a decline in UC 
incidence and stabilization of CD incidence[7]. With the results of our study showing 
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stabilization of UC incidence alongside an increasing trend in CD incidence, we came 
to the conclusion that there are significant epidemiological differences within 
geographically close and demographically similar areas.

The population of Tuzla Canton is generally older than it was during the previous 
studies, which ultimately affected the results in terms of the epidemiological situation. 
Although the canton’s population is still younger than the average European 
population, the patients involved in the study are generally older than the patients 
analysed in the ECCO-EpiCom study[3]. Despalatović et al[7] reported the highest 
incidence of UC within the 18-30 and 51-60 age groups. Their results are similar to 
ours and the results from a previous study from Tuzla Canton[11]. One can consider 
age structure to be a bimodal distribution of incidence. Similarities in the findings of 
these two studies can also be seen in relation to CD incidence, with the results showing 
a higher incidence of CD among the younger population[7,10].

When it comes to the pediatric and adolescent population, our study recorded a 
significantly lower incidence of IBD than research conducted in Croatia, Slovenia, and 
most of European countries[5,8,19], probably due to a relatively small number of 
colonoscopies performed in the pediatric and adolescent population in our center.

The main forms of IBD are characterized by a relapsing and remitting course, with a 
tendency to change localization and phenotype over time, although the results among 
studies are inconsistent[20-23]. The trend of localization change over time is more 
pronounced in UC than in CD. We registered a change in the localization of CD in 
3.53% of patients during our study, which is significantly lower than those of the 
studies of Louis et al[21] and Lo et al[20]. Phenotype change was recorded in 16.47% of 
patients, which is close to the result of Lo et al[20] but drastically lower than that of 
Louis et al[21]’s study, which observed a change in phenotype in 45.9% of patients. 
Considering the new modalities of CD treatment—primarily in terms of the 
introduction of anti-TNF therapy—the reduction in phenotype change frequency is 
unsurprising. Modification of the early diagnosis was observed far less frequently than 
in the IBSEN study[24], in which the diagnosis of 9% of patients changed over time.

In comparison with an earlier study by Salkic et al[11], we observed a significantly 
higher incidence of proctitis at the expense of left-sided colitis. Given the significantly 
greater number of endoscopic procedures, our observation might have resulted from 
earlier detection of the disease. Interestingly, both studies detected the same incidence 
of extensive colitis, which was diagnosed in 16.3% of patients. The results of our study 
are close to the Eastern European average, with a higher incidence of left-sided colitis 
but a lower incidence of proctitis and extensive colitis. The localization and phenotype 
of CD do not differ significantly between Eastern and Western Europe. Except for a 
somewhat more frequent incidence of colic and stenotic types of CD, the results of our 
study do not differ significantly from the (Eastern) European average. The results of 
our study showed a higher incidence of the ileocolic form among the younger 
population, while the colic form was found to affect the older population more 
frequently (results which are analogous to previous studies)[25,26].

Despite the fact that patients with IBD develop a significantly higher risk of 
malignancy over time compared to the rest of the population[27], the results of our 
study show that a large number of newly diagnosed cases (128, or 37%, cases newly 
diagnosed with UC) undergo endoscopic examination less than two times. Similar 
results were obtained by Vienne et al[28] during a 7-year multicenter study in France: 
As many as 54% of patients with extensive colitis underwent endoscopic examination 
only once.

Etiological factors related to the onset or worsening of the course of the disease are 
numerous. IBD is mostly associated with industrialization, urbanization, and the 
Western way of life[2,4]. Tuzla Canton is the industrial and electric power center of 
Bosnia-Herzegovina, with coal as the primary raw material used for electricity 
production. Considering that the University Clinical Center Tuzla is the largest 
medical center in northeastern Bosnia-Herzegovina, it is not unrealistic to expect that 
the region suffers one of the highest IBD incidence rates in the country.

Population-based study in Bosnia-Herzegovina estimates that nearly half of all 
adults consume tobacco products on a daily basis[29]. Given the fact that tobacco 
consumption in public places in Bosnia-Herzegovina is not legally restricted, even a 
larger proportion of the population is exposed to tobacco smoke. The number of 
breastfeeding mothers in Bosnia-Herzegovina is far below the European average[30], 
which is alarming if the benefits of breastfeeding as a protective factor against the 
development of IBD are taken into account[31].

The design of our study was conceived according to a follow-up of patients over a 
10-year period. Given the lack of an adequate information system from 2006 to 2009, 
2009 was accepted as satisfactory for our study’s beginning point. Our study is 
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retrospective-prospective in nature, based on respondents evaluated and treated at the 
University Clinical Center Tuzla, which is the only clinical center in the region and is a 
meeting place for all IBD-treated patients in the region and beyond. Given that the 
largest gap in the epidemiological picture of IBD relates to regions and developing 
countries[32] that include Bosnia-Herzegovina, we believe that our study (along with 
earlier reports[10,11]) can serve as a template for understanding the epidemiological 
picture in developing countries. In future, a multicenter study of the territory of 
Bosnia-Herzegovina and the countries of Southeastern Europe would greatly help us 
to understand this issue.

Conducted in a clinical center, this was a hospital study and, as such, has its 
limitations. The University Clinical Center Tuzla was the only institution capable of 
providing a comprehensive evaluation of patients with IBD in Tuzla Canton. 
Additionally, since all patients undergoing any form of IBD treatment must have a 
written recommendation for treatment in order to obtain reimbursement for the costs, 
any IBD patient from Tuzla Canton must eventually be evaluated in our center. We 
therefore feel safe in our assumption that despite it being single-hospital-based, our 
study is a confident representation of the epidemiological status of IBD in our region.

The need to conduct the study was made apparent by previous research conducted 
on this topic during the 11-year period from 1995 to 2006. Given the already 
mentioned technical limitations, the study did not follow the period from the end of 
2006 to 2009. However, by monitoring prevalence, we can conclude that the incidence 
data throughout this period are close to data from the end of the previous study and 
from the beginning of our study.

CONCLUSION
The epidemiological image of IBD in Tuzla Canton is similar to the Eastern European 
average. Stagnation of the incidence of UC was registered, as well as an increase in the 
incidence of CD during the observed period. The prevalence of both major forms of 
IBD tends to increase. The incidence and prevalence of IC are similar to those of the 
Eastern European and the world average. The highest incidence of UC is observed in 
slightly older age groups, comparable to the average in Eastern Europe and the rest of 
the world. The highest incidence of CD is observed among younger age groups, 
between the second and fourth decades of life, as it follows Eastern European and 
world trends. Gender distribution among newly diagnosed patients during the study 
was approximately the same, with a slightly higher incidence among the males for all 
three most common forms of the disease. The results of the study did not show 
significant deviations according to the clinical and endoscopic characteristics of the 
disease compared to the European average.

ARTICLE HIGHLIGHTS
Research background
Recent epidemiological studies conducted in Southeastern Europe show increasing 
incidence of inflammatory bowel diseases (IBD) in areas previously characterized as 
low-incidence areas. However, the results are still heterogenous as studies were 
conducted in areas heterogenous in terms of ethnicity, genetics background and 
lifestyle.

Research motivation
The region of Eastern Europe, especially Balkan region, is poorly described in terms of 
epidemiology of inflammatory bowel disease. This obvious gap in our understanding 
of IBD epidemiology in this region of Europe was previously partially described, and 
this study represents a continuation of one of the longest continuous surveys in 
Europe at all with nearly 25 years of epidemiological data.

Research objectives
The authors sought to publish an epidemiological evaluation of IBD through a detailed 
10-year follow-up of the clinical and epidemiological characteristics of the major forms 
of the disease.



Tulumović E et al. Ten-year follow-up of IBD in Tuzla Canton

WJG https://www.wjgnet.com 2640 May 28, 2021 Volume 27 Issue 20

Research methods
The study evaluated both IBD inpatients and outpatients residing in Tuzla Canton, 
and is single-hospital-based. Descriptive statistical parameters were used to determine 
basic characteristics of the study population. Incidence and prevalence calculations 
were performed using census data from the Statistical Office of the Federation of 
Bosnia-Herzegovina. The statistical level of 95% (P < 0.05) was considered significant 
for all statistical tests.

Research results
We observed 440 newly diagnosed patients with IBD: 240 (54.5%) with ulcerative 
colitis (UC), 190 (43.2%) with Crohn’s disease (CD), and 10 (2.3%) with indeterminate 
colitis (IC). The mean annual crude incidence rates were found to be 9.01/100000 
population for IBD [95% confidence interval (CI): 8.17-9.85], with 4.91/100000 (95%CI: 
4.29-5.54) for UC and 3.89/100000 (95%CI: 3.34-4.44) for CD. Calculated IBD 
prevalence in 2019 was 146.64/100000 (95%CI: 128.09-165.19), with 77.94/100000 
(95%CI: 68.08-87.70) for UC and 65.77/100000 (95%CI: 54.45-74.1) for CD. The average 
annual IBD percentage change was 0.79% (95%CI: 0.60-0.88), with -2.82% (95%CI: -2.67 
- -2.97) for UC and 6.92% (95%CI: 6.64-7.20) for CD.

Research conclusions
We conclude that our region of Europe has a relatively stable incidence of UC 
(5/100000) and CD (4/100000), which is in line with previous predictions that IBD 
incidence in Eastern Europe is approximately half of the incidence in Western Europe. 
Whether this is the result of lower ascertainment or there are other factors included 
remains to be seen in future research.

Research perspectives
The most important factor for future research is why the incidence is lower in Eastern 
Europe. There are numerous factors to be considered, which include environmental, 
genetic, and sociological peculiarities of the region and its population. All of these 
factors should be taken in consideration during the design of future research.
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