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SUMMARY

There are no national estimates for the prevalence of DM in Bosnia and Herzegovina 
(BiH), available data is extrapolated from neighboring countries.  This study aimed 
to determine the prevalence of DM, as well as utilization of antidiabetic drugs (ADs) 
and exposure rates of DM patients to ADs in the eastern region of the Republic of 
Srpska (RS), BiH. For external reference, data were compared to that from Serbia, 
Hungary and Norway. Data on the number of all adult patients with DM type 1 and 2 
in the three municipalities in the eastern region of RS were obtained from medical 
records. The use of ADs in the RS, Serbia, Hungary and Norway for the year of 2013 
was analysed by ATC/Defi ned Daily Dose methodology. The exposure of DM patients to 
ADs was expressed in percentage. The recorded DM prevalence in the three observed 
municipalities was 6.65%, with high proportion of type 1 compared to type 2 DM 
(25.32% to 74.68%). The total consumption of ADs recorded in our study was similar to 
those in Norway, but lower than in Serbia and Hungary.  The percentage of theoretical 
exposure of each patient to ADs was only 78,24%, similar to that in Serbia (80.6%), 
whereas Norway and especially Hungary had exceptionally good exposure rates (103,8 
and 126.5%). High proportion of type 1 DM patients recorded in our study  indicates 
the insuffi  cient detection of DM, especially type 2, whereas the low exposure rate 
of patients with DM to ADs indicates that even the registered patients with DM are 
undertreated. There is an urgent need for interventions in prevention and treatment 
of DM in BiH.
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INTRODUCTION

Diabetes mellitus (DM) is one of the leading 
chronic non-communicable diseases whose 
prevalence continues to rise. As estimated by 
the International Diabetes Federation (IDF), 
Turkey has the highest prevalence of DM (al-
most 15%)  in Europe, followed by the coun-
tries emerged from the former Yugoslavia: 
Montenegro (10.1%), Macedonia (10.0%), 
Serbia (9.9%) and Bosnia and Herzegovina 
(BiH) (9.7%) [1].  Although the highest preva-
lence in Europe was recorded in countries of 
the Southeastern Europe, however these esti-
mates of diabetes prevalence in these countries 
reported in the IDF atlas have been made by 
extrapolating data from similar population.
 In Bosnia and Herzegovina, one of 
the countries of Southeastern Europe, DM was 
the fourth leading cause of disability-adjusted 
life years in 2013 [2], and a fi ft h leading cause 
of years of life lost to premature deaths in 2013 
[3]. As a cause of premature mortality, DM was 
signifi cantly higher than in comparable coun-
tries [4]. Bosnia and Herzegovina consists of 
two entities: the Republic of Srpska (RS) and 
the Federation of Bosnia and Herzegovina. 
Th e prevalence of DM has been used as one of 
the parameters in the assessment of the quality 
of the health care by  the World Health Orga-
nization (WHO), therefore it is extremely im-
portant to publish data on prevalence as well 
as quality of diabetes treatment in both enities 
of this country.

AIM

Th e aim of the study was to determine the 
prevalence  of DM on the sample of 4,41% of 
the population of the RS and the utilization of 
antidiabetic drugs. Th e data were compared 
with the consumption data in Serbia (South-
eastern country of a former Yugoslavia), Hun-
gary (central European country) and Norway 
(northern European country).

METHODS

We performed a cross-sectional study on pop-
ulation of eastern region of the RS covered by 
the General Practitioners (GPs). Th e study was 
carried out on the territory of three municipal-
ities (Foca, Trebinje, Gacko) in the eastern part 
of the RS with a total population 54186 (ac-
cording to the 2013 census), which makes the 

4.41% sample of the population of the RS [5]. 
Th is 3 out of 19 municipalities were selected in 
order to represent diff erent  socio-economical 
regions (urban/rural, higher/lower economi-
cal status, diff erent health services available). 
Th e source population of this study consisted 
of all adult patients with DM (aged 20 years 
and older) who were registered with the par-
ticipating GPs on December 31, 2013. As the 
proportion of the population registered with 
GPs in RS is high (80%), it enabled us to pro-
vide an accurate population denominator. DM 
(type 1 or 2) was considered known if the diag-
nosis was documented in the patient’s fi le. Th e 
prevalence was expressed as a percentage of all 
adult patients with DM in relation to adult in-
habitants of the three observed municipalities. 
Th e survey was approved by the Ethics Com-
mittee of University of Novi Sad. 
 Data on consumption of insulin and 
oral antidiabetic drugs issued by prescrip-
tion, for the year  2013 were obtained from the 
Health Insurance Fund of the RS. Th e data on 
the use of antidiabetic drugs in Serbia for the 
same period as in RS, were taken from the an-
nual reports of the Agency for drugs and Med-
ical Devices of the Republic of Serbia [6]. Th e 
given data represent the overall out-patient 
and in-patient use of drugs in 2013. Data on 
the use of these drugs in Norway were taken 
from the annual report that is regularly issued 
in electronic format, and also represent total 
sale, referring to both out-patient and in-pa-
tient drug consumption in 2013 [7]. For Hun-
gary, data on the use of antidiabetic drugs were 
obtained from the National Medicine Agency, 
and represent sales from wholesalers, referring 
to both out-patient and in-patient use of drugs 
in 2013. Th e utilization of antidiabetic drugs 
was analyzed by using the ATC/ Defi ned Daily 
Dose (DDD) methodology valid in 2013 [8]. 
Th e theoretical exposure of patients with DM 
to antidiabetic drugs was expressed in percent-
age.

RESULTS

Prevalence of DM in the adult population es-
timated by the IDF for 2013 in Norway and 
Hungary was 4.7% and 6%, while in Serbia and 
Bosnia and Herzegovina it was more than 9%. 
Real prevalence in the sample of adult popula-
tion in the eastern part of the RS was 6.65 % 
(Table 1). 
 Th e total number of patients with 
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type 1 DM in the three observed municipalities 
was 757 (1.68%), while the number of patients 
with type 2 DM was 2233 (4.96%). (Table 2). 
 More than 25% of all patients with 
diabetes mellitus had diagnosis of DM type 1 
(Figure 1). 
 Th e total consumption of antidiabetic 
drugs was higher in Serbia and Hungary com-
pared to the RS  and Norway (Table 3).

[9-12]. Moreover, our results show that the 
real prevalence is substantially lower preva-
lence than the one from the IDF Diabetes At-
las (9.7%) for 2013 (which is currently the only 
available data on prevalence among adults for 
the both administrative entities of BiH).
 Lower real prevalence of DM record-
ed in our study in the eastern BiH than it is 
estimated by the 2013 IDF Diabetes Atlas im-

www.hophonline.org

Norway Hungary Serbia Bosnia and 
Herzegovina

Eastern part of the Republic of 
Srpska, real prevalence in the 

three municipalities

DM prevalence (%) 4.7* 6.03* 9.92* 9.7* 6.65

Table 1. Estimated prevalence 
of diabetes mellitus in the adult 
population of Norway,  Hungary, 
Serbia and Bosnia and Herze-
govina and real prevalence of 
DM in the eastern part of the 
Republic of Srpska in 2013 year

* the estimated prevalence of 
diabetes in ad ult population  
by the IDF for 2013  is available 
only  for the Bosnia and Her-
zegovina, there is no separate 
data for the entities – Repub-
lic of Srpska and Federation of  
Bosnia and Herzegovina

DISCUSSION

According to the literature data, our study was 
the fi rst to examine the real prevalence of DM 
in one region in the BiH, which is noteworthy 
considering the fact that estimates on preva-
lence of DM are limited by a paucity of data, 
particularly for Southeastern Europe. Th e re-
corded prevalence (6.65%) is similar or lower 
than those from other Southeastern countries  

Total number of population the three observed municipalities in the RS (n) 54186

Total number of adults in the the three observed municipalities in the RS (n) 44967

Prevalent cases of DM type 1 (n) 757

Prevalence of DM type 1 (%) 1.68%

Prevalent cases of DM type 2 (n) 2233

Prevalence of DM type 2 (%) 4.96%

Total prevalence of DM (%) 6.65%

poses some questions. Is the diagnosis of DM 
inadequate in the RS? As a check, the propor-
tion of DM type 1 and type 2 can be taken. Al-
though the relative proportions of type 1 and 
type 2 diabetes have not been reported in suf-
fi cient detail in low- and middle income coun-
tries, studies in high-income countries have 
estimated that aproximately 87% to 91% of all 
patients with diabetes to have type 2 [13-17]. 
In case of our study conducted in in the east-

Table 2. Prevalent cases and 
prevalence of diabetes mellitus 
in three observed municipali-
ties of the eastern part of the 
Republic of Srpska (RS)

Table 3. Overview of the esti-
mated prevalence of diabetes 
in the adult population, the 
utilization of antidiabetic drugs 
(insulins and OAHDs) as well as 
the theoretical exposure of pa-
tients with diabetes to antidia-
betic drugs in Norway, Hungary, 
Serbia, Bosnia and Herzegovina 
and in the three observed mu-
nicipalities of the Eastern part 
of the Republic of Srpska in 
2013  (DDDs/TID)

* the estimated prevalence of 
diabetes in adult population by 
the IDF for 2013;  it  is available 
only  for the Bosnia and Her-
zegovina, there is no separate 
data for the entities – Repub-
lic of Srpska and Federation of  
Bosnia and Herzegovina
** real prevalence of DM real 
in the three municipalities in 
the Republic of  Srpska in 2013 
year
*** the consumption in three ob-
served municipalities of the Re-
public of  Srpska in 2013 year
  

Norway Hungary Serbia Bosnia and 
Herzegovina

Eastern part of the Republic 
of Srpska, real prevalence in 

the three municipalities

Diabetes 
prevalence (%) 4.7%* 6.03%* 9.92%* 9.7%* 6.65%**

Utilization of  
OAHDs (DDDs/TID) 29.69 53.50 66.38 NA 36.36***

Utilization of 
insulins (DDDs/TID) 19.12 22.79 13.58 NA 15.67***

Total utilization 
of antidiabetic 
drugs (insulins and 
OAHDs) (DDDs/TID)

48.81 76.29 79.96 NA 52.03***

Theoretical 
exposure of each 
patient with 
diabetes to 
antidiabetic drugs 
(%)

103.8 126.5 80.6 NA 78.24***
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ern part of RS , the average proportion  of DM 
type 2 among the patients with diabetes was 
only 74.68% while the proportion of type 1 was 
25.32%. Th e most cases of type 1 diabetes are 
detected soon aft er symptoms develop due to 
the acute onset of symptoms and impossibility 
to leave without supstitution. Th e number of 
patients with type 1 DM was 757 in our study 
and if we take into account that the propor-
tion of type 1 to type 2 in general population 
is 1:9, then the number of patients with type 
2 would be 6813 whereas the total number of 
patients with DM would be 7570 in the RS. It 
means that only 39% of patients (2990 out of 
7570) with DM are diagnosed in the RS, while 
approximetly 61% (4580 out of 7570) of them 
are still  undiagnosed, mainly those with type 
2 DM.   
 Diff erences in methodology, diag-
nostic and temporal variations make it diffi  cult 
to compare our results with data from other 
studies. However, similar high prevalence of 
undiagnosed DM type 2 was recorded in the 
other observed countries in our study. For in-
stance, lower prevalence of DM was assessed 
in Hungary (according to a registration for 
diabetic medicine users) and Serbia (accord-
ing to the  registrated patients with diabetes) 
than it was estimated by the 2003 IDF  Dia-
betes Atlas (5.23% vs. 9.7% for 2003 and 1.9% 
vs. 5,6%, respectively), which also indicate that 
many patients with DM in Hungary as well as 
in Serbia are undiagnosed [18,11]. Th ere is no 
data on the total prevalence of undiagnosed 
DM in Serbia, but in case of Hungary the 
results of the latest screening based on FIN-
DRISC questionnaire (including oral glucose 
tolerance test) showed that the prevalence of 
manifest, previously undiagnosed DM was 
even  higher, 7.6% [19]. In Norway, according 
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to a registration for diabetic medicine users, 
the recorded prevalence of DM (3.2%) was 
more comparable to the one estimated by the 
2013 IDF Diabetes Atlas (5.7%) than in case of 
Central or Southeastern countries in Europe. 
However, population-based study based on 
fasting serum glucose analysis reported that 
the the proportion of undiagnosed diabetes 
was higher than anticipated, and constituted 
39% of all those patients categorized as diabet-
ics [20].
 Although type 2 diabetes can remain 
undiagnosed for many years, the chronic hy-
perglycemia of diabetes is associated with 
long-term damage, dysfunction, and failure 
of various organs, leading to blindness, limb 
amputation, kidney failure, vascular and heart 
disease. Sevenfold increase in mortality was 
revealed in Type 2 diabetic patients with hy-
pertension compared to non-diabetic, nor-
motensive patients. Similarly, individuals with 
undiagnosed type 2 diabetes are also at signifi -
cantly higher risk for coronary heart disease, 
stroke, and peripheral vascular disease than 
the nondiabetic population [21]. Furthermore, 
the costs related to undiagnosed diabetes are 
considerable.
 For all the above-mentioned facts, 
the question is:  What can be done in the BiH? 
In former  Yugoslavia, BiH and Serbia being a 
part of it, community screening programs to 
identify individuals with hyperglicaemia were 
performed on a regular basis. Unfortunately, 
aft er Yugoslavia disintegrated, these activities 
were not continued in former Yugoslav coun-
tries. 
 Th e World Health Organisation has 
called for action on both the population as 
well as high risk group patients in 2003 [22]. 
Almost 13 years aft er that, in many European 
countries there are no comprehensive series of 
actions aimed to detect individuals with DM 
and to reduce the already-large health and eco-
nomic impacts of consequences of improperly 
diabetes, especially in Southeastern Europe 
[9-12]. While undiagnosed diabetes is a sub-
stantial problem, population-wide screening 
for diabetes is not appropriate. For instance, 
in Hungary,  besides the aforementioned risk 
stratifi ed diabetes screening, only a few other 
similar studies were conducted according to 
the available literature [23,24]. Similarly, in 
Norway, approximately 150000 persons have 
tested their risk of diabetes by the self score 
test based on the Finnish FindRisk test [25]. 

Figure 1. The proportion of 
diabetes mellitus type 1 and 2 
in three observed municipali-
ties of the eastern part of the 
Republic of Srpska, Bosnia and 
Herzegovina
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 Th e availability of data from the re-
imbursement schemes in our study provided 
a unique opportunity to examine the medi-
cal treatment of DM in the population of the 
eastern BiH, RS. Although antidiabetic drugs 
(A10) were among top 5 ATC groups according 
to the value-based turnover of dispensed med-
icines in fi ve year time (2009-2013) in the RS 
(with the the highest, 10.6 million euros total 
increase in value prescriptions dispensed), the 
obtained percentage of theoretical exposure of 
each patient to at least 1 DDD of at least one 
antidiabetic drug in our study was only 78,24% 
(calculated from the total utilization of antidi-
abetic drugs and from the estimated preva-
lence) (Table 4). Th e exposure rate recorded in 
the neighboring  Serbia was similar (80.6%), 
whereas  Norway and especially Hungary had 
exceptionally good exposure rates (103,8 and 
126.5%). Th e lower number of DDD/TIDs 
than the percentage of patients in the Republic 
of Srpska shows that even the known patients 
with DM type 2 are not suffi  ciently treated. 
Furthermore, the total consumption of antidi-
abetic drugs in the three observed municipal-
ity in our study (52.03 DDD/TIDs) was higher 
than the one published by the Institute of Pub-
lic Health Republic of Srpska for the same year 
(33.016 DDD/TIDs) [26]. However, it should 
be emphasized that the consumption of antidi-
abetic drugs in the three municipalities Foca, 
Gacko and Trebinje (39.66 DDD/TIDs, 42.78 
DDD/TIDs, 62.68 DDD/TIDs, respectively) 
correlated to the diabetes prevalence (4.12%, 
6.04%, 8.44%, respectively). Th is supports 
the view that geografi c diff erences in the con-
sumption  of antidiabetic drugs may indicate 
the diff erences in the prevalence of diabetes. 
Although,  drug utilization data can not sub-
stitute for prevalence studies, they may help 
to fi nd areas where prevalence comparisons 
should be performed [27]. 
 Th ere are some limitations of the 
study. Consumption data included antidi-
abetic drugs issued under prescription (re-
imbursement data), but not drugs bought 
without prescription or drugs used by inpa-
tient departments in the RS. Furthermore, 
our study does not provide information about 
the treatment of each patient, patients com-
pliance with medication or the application of 
combination therapy of each drug. Although 
it was designed as a representative survey, no 
oral glucose tolerance test was performed and, 
accordingly, it can be assumed that some pa-
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tients with diabetes could not be identifi ed and 
patients with impaired glucose tolerance could 
not be detected.

CONCLUSION

Overall, the present study emphasises the high 
percentage of patients with undiagnosed DM 
in the eastern part of the Republic of Srpska, 
BiH. Even the registered patients with DM 
are undertreated, indicating the necessity for 
complex actions to improve their therapy. In 
order to take more eff ective actions against 
this important silent main killer of civilization, 
our data call attention to the urgent need of 
public health prevention programs addressed 
to persons with known and yet unknown DM 
in the BiH.
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KRATAK SADRŽAJ

Ne postoje kompletirani nacionalni podaci  o prevalenciji dijabetes melitusa (DM) u 
Bosni i Hercegovini (BiH), a jedini dostupni podaci nastali su ekstrapolacijom poda-
taka iz susednih zemalja. Ovo istraživanje studija imalo je za cilj da utvrdi prevalen-
cuiju DM, kao i upotrebu antidijabetičkih lekova (AD) i stopu izloženosti pacijenata sa 
DM AD u istočnom regionu Republike Srpske (RS), BiH. Podaci o upotrebi  upoređeni sa 
podacima iz Srbije, Mađarske i Norveške. Podaci o broju svih odraslih pacijenata sa DM 
tipovima 1 i 2 u tri opštine u istočnom regionu RS dobijeni su iz medicinske dokumen-
tacije. Upotreba AD u RS, Srbiji, Mađarskoj i Norveškoj za 2013. godinu analizirana je 
primenom ATC/DDD metodologije. Izloženost pacijenata sa DM AD izražena je u pro-
centima. Zabeležena prevalencija DM u tri posmatrane opštine iznosila je 6,65%, sa vi-
sokim udelom tipa 1 u poređenju sa tipom 2 DM (25,32% do 74,68%). Ukupna potrošnja 
AD zabeležena u našem ispitivanju studiji bila je slična upotrebi u Norveškoj, ali niža 
nego u Srbiji i Mađarskoj. Procenat teorijske izloženosti svakog pacijenta AD iznosio je 
samo 78,24%, slično izloženosti u Srbiji (80,6%), dok su Norveška a posebno Mađarska 
imali izuzetno visoku izloženost (103,8 i 126,5%). Visoki procenat pacijenata sa tip 1 
DM zabeleženih u našoj studiji ukazuje na nedovoljno otkrivanje DM, posebno tipa 
2, dok je niska stopa izloženosti pacijenata sa DM AD ukazuje na to da su čak i regis-
trovani pacijenti sa DM nedovoljno lečeni. Postoji hitna potreba za intervencijama u 
prevenciji i lečenju DM u BiH.

Ključne reči: dijabetes melitus; antidijabetični lekovi; Bosna i Hercegovina; 
ATC-DDD

 Received: September 07, 2018
 Accepted: October 11, 2018


