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ABSTRACT
Background: The economic burden induced by all 
types of Diabetes mellitus (DM) and their complica-
tions has reached 1.8% of gross domestic product 
(GDP) globally. The economic burden of diabetes 
mellitus in Bosnia & Herzegovina (B&H) is still 
unknown. Objective: To investigate the economic 
burden of diabetes in Bosnia and Herzegovina, 
including the costs of diagnosing and treating 
diabetes and its complications. Methods: The study 
was designed as a top-down cost of illness study, 
based on prevalence, analyzing both direct and 
indirect costs of DM and complications caused by 
DM. All types of DM were taken into account, and 
estimates were based on total B&H population. 
Costs of services per patient were calculated by 
multiplication of share of treated population, ser-
vice utilization data and unit costs. Results: Annual 
economic burden associated with DM in B&H is 
around 189 million euro (739 euro per patient), 
which makes 1.11% of gross domestic product 
(GDP) of B&H in 2020 (16,993,101,523 euro, ac-
cording to the World Bank data). The largest part 
of this burden was created by DM medication and 
costs of managing complications (heart failure and 
stable angina being major cost drivers among the 
complications), followed by laboratory tests and 
physician visits. Conclusion: Total costs of DM per 
patient in B&H are within the range of costs in 
other Central-Eastern European (CEE) countries, 
reflecting significant economic burden, but also 
determination of healthcare payers in B&H to 
provide optimal management of DM in congruence 
with contemporary clinical guidelines.
Keywords: diabetes mellitus,  cost of illness,  bur-
den of disease,  complications.

1. BACKGROUND
Diabetes mellitus (DM) is one of the most 

complex human diseases based on the loss of 
control over normal glucose metabolism. Ac-
cording to the division in modern guidelines for 
diagnosis and treatment, patients with diabetes 
mellitus are classified into four groups: type 1, 
which occurs at a younger age due to destruction 
of pancreatic beta cells, type 2, which occurs in 
adulthood due to insufficient insulin secretion 
and cell resistance on its effect, type 3, which 
includes patients with a known, specific cause 
of endocrine pancreas damage (eg pancreatitis, 
drug toxicity, genetic defects, etc.), and type 4, 
gestational diabetes (first occurs during preg-
nancy) (1). 

Regardless of the type, due to angiopathy and 
neuropathy, diabetes is accompanied by seri-
ous complications on many organs and tissues, 
which require complex diagnostic and thera-
peutic procedures (2). Despite specific therapy, 
complications of diabetes lead to shortening 
of life expectancy, reduction of quality of life 
(3) and increased use of health services with a 
concomitant increase in costs per patient (4).

The global prevalence of diabetes mellitus 
is around 8.8%, and from year to year shows 
a tendency to grow (5). The economic burden 
induced by all types of diabetes and their com-
plications has reached 1.8% of gross domestic 
product (GDP) globally; in the region of Europe 
this percentage is slightly lower (1.4%), but 
varies from country to country, being higher in 
countries with absolutely lower GDP per capita 
(6). About 30.8% of this economic burden goes 
to indirect costs (6). Epidemiological data for 
diabetes in Bosnia & Herzegovina (B&H) are 
mostly partial; a standardized annual incidence 
of type 1 diabetes in the period 1998-2010 was 
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7.5/100,000 inhabitants under the age of 18 (with a tendency 
of annual growth of 2.3%) in peripheral parts of the country 
(7), while the incidence in the central regions was initially 
lower (3.03/100,000 inhabitants under the age of 18) in 
the period 1990-1998 (8), only to increase to 6.9/100,000 
inhabitants from 1999-2004 (8). 

The prevalence of gestational diabetes in the southern 
parts of the country was about 10.9% during 2010-2011. 
(9). However, the economic burden of diabetes mellitus in 
B&H is still unknown, either for the disease in general, or 
for certain complications (10).

2. OBJECTIVE
The aim of this study was to investigate the economic 

burden of diabetes in Bosnia and Herzegovina, including 
the costs of diagnosing and treating diabetes and its com-
plications.

3. MATERIALS AND METHODS
The study was designed as a top-down cost of illness 

study, based on prevalence, analyzing both direct and 
indirect costs of DM and complications caused by DM. All 
types of DM were taken into account, and estimates were 
based on total B&H population. The data about the popu-

Service type Healthcare service
Average fre-
quency (per 
year)

Unit price in 
private health-
care sector

Unit price in 
public health-
care sector

Private health-
care costs in 
B&H

Public healthcare 
costs in B&H

Blood & Oral Tests 
(costs of detection, 
non-repeatable)

Blood Insulin 1 22.50 € 9.00 € 3,987 € 18,341 €

Blood sugar - glucose test 1 5.00 € 2.00 € 886 € 4,076 €

OGTT (Oral Glucose 
Tolerance Test) 1 30.00 € 12.00 € 5,316 € 24,454 €

C-PEPTIDE 1 30.00 € 12.00 € 5,316 € 24,454 €

Blood Tests

HbA1c - Glycosylated 
Hemoglobin 2 15.00 € 6.00 € 614,441 € 2,826,429 €

Total cholesterol 1 6.00 € 2.40 € 122,888 € 565,286 €

LDL and HDL cholesterol 1 5.00 € 2.00 € 102,407 € 471,071 €

Triglycerides 1 5.00 € 2.00 € 102,407 € 471,071 €

Creatinine 1 2.00 € 0.80 € 40,963 € 188,429 €

Urin Tests General urine analysis 1 12.00 € 4.80 € 245,776 € 1,130,572 €

Other Tests

Eye fundus examination / 
Ophthalmological exami-
nation

1 33.00 € 13.20 € 675,885 € 3,109,072 €

Neurological examina-
tion 1 33.00 € 13.20 € 675,885 € 3,109,072 €

Resting and exercise ECG 0.5 8.00 € 3.20 € 81,925 € 376,857 €

Cardiological control 1 33.00 € 13.20 € 675,885 € 3,109,072 €

Blood pressure tests 3 Included in 
costs of visit NA

Foot examinations 1 Included in 
costs of visit NA

Diabetes Detection 
(non-repeatable 
costs)

Visits to a diabetologists 1 30.00 € 12.00 € 5,316 € 24,454 €

Control visits 
Physician (GP / Family 
Doctor) 3.2 30.00 € 12.00 € 1,185,036 € 5,451,164 €

Visits to a diabetologists 3.2 32.50 € 13.00 € 1,283,789 € 5,905,428 €

Emergency

Emergency care visit-
advice 2.6 40.90 € 16.36 € 718,736 € 3,306,187 €

Emergency care visit-
treatment 0 NA NA

Hospitalization / Hospital 
treatment 1.3 71.79 € 28.72 € 175,855 € 808,932 €

Total sevice costs 37,647,121 €

NA – not applicable

Table 1. Healthcare utilization and costs of DM patients in B&H per year, separated by the healthcare provider type (private or public)
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lation of B&H were taken from the worldometer webpage 
(11). Number of patients with DM in B&H used in costs 
calculations was average of three independent estimates: 
the first estimate was based on data about sales of insu-
lins, metformin and other antidiabetic drugs in B&H dur-
ing the period 2018 – 2020, obtained from IQVIA (12); the 
second estimate came from multiplication of average DM 
prevalence in B&H (published in medical journals and by 
the European Office of the World Health Organization) and 
population of B&H (6, 11, 13); and the third estimate used 
prevalence data from the benchmark countries (Central 
Eastern European countries–CEE) which share social and 
economic status with B&H (14).

Both direct and indirect costs were included in the 
study, while intangible costs were omitted. The following 
drivers of direct costs were taken into account: emergency 
department visits, hospital inpatient care, laboratory and 
other medical tests, medications to treat diabetes and its 
complications, and physician’s office visits. Costs of services 
per patient were calculated by multiplication of share of 
treated population, service utilization data and unit costs. 
The medication costs were derived from the IQVIA sales 
data (12). Costs (test prices and prices of services) for out-
of-pocket payments were based on actual prices in private 
clinics in Bosnia and Herzegovina (15, 16, 17); for public 
healthcare prices were calculated based on CEE benchmark 
(~40% of private test price). 

All costs (prices) were verified with the CEE benchmark. 
Indirect costs included costs incurred by increased absen-
teeism, reduced productivity while at work for the employed 
population, reduced productivity for those not in the labor 
force, inability to work due to disease-related disability, and 
lost productive capacity due to premature death. All costs 
were expressed at annual level.

A number of assumptions were made within the frame-

work of this analysis, based on IQVIA data, benchmark 
data from CEE countries and published studies (7, 8, 12, 
14). Treatment rate was assumed to be 84.9%, and the 
newly treated patients rate 0.86%. Share of patients with 
public insurance was assumed to be 92%, while the rest of 
the patients (8%) were making out-of-pocket payments for 
healthcare services and medication. It was assumed that 
annually 60% of patients would use primary healthcare 
services, 33% emergency care services, and 9% would be 
hospitalized. Indirect costs due to loss of productivity were 
assumed to be 30% of total costs, and total costs due to DM 
complications was assumed to be 50.7 million euro, based 
on the costs data from benchmark countries.

Statistical analysis
Primary data were tabulated and double-checked for 

accuracy and completeness. Categorical variables were 
presented by frequencies and rates. Continuous variables 
were first checked for normality of data distribution, and 
then presented by mean with standard deviation, or me-
dian with range if not normally distributed. Assumed data 
and estimated data were presented by absolute numbers.

4. RESULTS
With a current population of 3,280,819 inhabitants and 

9.0% prevalence of DM, there are 301,636 patients with dia-
betes in B&H. Assuming a treatment rate of 84.9%, in total 
256,017 patients with DM will generate healthcare costs. 
About 0.86% of them, or 2,215 DM patients per year, are 
newly treated, while the rest are receiving continuous care 
from year to year. Structured data about annual healthcare 
utilization and costs are shown in Table 1.

The costs of medication used for treatment of DM, costs 
of complications, costs of over-the-counter (OTC) medical 
devices (glucose measuring instruments, accessories for 
glucose measuring instruments and glucose test stripes) 

Type of costs Annual costs per patient Percent of affected 
patients

Annual costs for whole B&H 
population of DM patients

Medication costs (ATC -A10) 157.87 € NA 40,417,530 €

Glucose measuring instruments 0.34 € NA 87,459 €

Accessories for glucose measuring instruments 0.01 € NA 1,487 €

Glucose test stripes 13.39 € NA 3,427,304 €

Costs of complications: diabetic foot 4727.73 € 0.48% 5,759,556 €

Costs of Complications: end-stage renal dis-
ease (ESRD) 696.56 € 0.05% 88,394 €

Costs of Complications: heart failure 1268.8 € 4.40% 14,169,057 €

Costs of Complications: painful neuropathy 366.74 € 3.42% 3,183,314 €

Costs of Complications: peripheral vascular 
disease 2535.18 € 0.27% 1,737,271 €

Costs of Complications: retinopathy 287.76 € 0.56% 408,991 €

Costs of Complications: stable angina 1629.01 € 6.15% 25,426,933 €

Total costs of DM without complications 319.0 € NA 81,580,901 €

Total costs of DM with complications 516.97 € NA 132,354,418 €

Loss of productivity costs 222.0 € NA 56,723,322 €

Total costs of DM in B&H 738.97 € NA 189,077,740 €

Table 2. Other annual costs of DM management in B&H
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and indirect  costs  due  to  productivity  loss  are  shown in  
the Table 2.

Maximum  share  of  total  DM  management  costs  have  
medication and treatment of complications. Detailed dis-
tribution of specific cost types is shown in Figure 1.

5. DISCUSION
Our study showed that annual economic burden associ-

ated with DM in B&H is around 189 million euro (739 euro 
per patient), which makes 1.11% of gross domestic product 
(GDP) of B&H in 2020 (16,993,101,523 euro, according to 
the World Bank data) (18). The largest part of this burden 
was created by DM medication and costs of managing com-
plications (heart failure and stable angina being major cost 
drivers among the complications), followed by laboratory 
tests and physician visits.

If  the  burden  of  DM  per  capita  in  B&H  is  compared  
with that in some other CEE countries, the differences are 
nor impressive (e.g. 1,309 € in Hungary, 850 € in Croatia, 
750 € in Poland and 472 € in Bulgaria) (19). Although the 
benchmark  countries  have  much  higher  GDP  per  capita  
than B&H (Bulgaria 1.5 times higher, and the other three 
countries  more  than  2  times  higher),  amounts  paid  per  
capita for  DM management are within the range of  pay-
ments of the CEE countries that all belong to the European 
Union. This reflects the fact that B&H is an upper-middle 
income economy, like Bulgaria, and far from lower-middle 
income economies, which have much different conditions 
for  national  healthcare  systems  to  operate  with.  Recent  
systematic  review  of  studies  investigating  the  economic  
burden of DM in low and lower-middle income countries 
reported total annual costs of DM below 205 euro in the 
majority of countries, with hospitalizations being the main 
cost driver. This situation probably reflects low investment 
in strategies that prevent DM complications, like more in-
tensive monitoring and therapy, that result with increased 
prevalence of complications and their more severe forms 
which require hospital treatment (20). GDP per capita is the 
main factor that is highly correlated with direct costs of DM 
in a country: higher GDP means higher direct DM costs, i.e. 
willingness of health insurance funds to pay more for in-
novative antidiabetic drugs, improved insulin analogues, 

monitoring and intensive patient counseling strategies. 
Indirect costs of DM are also higher in high-income econ-

omies, because persons with DM have much less chances to 
be employed and to keep their jobs (21). When it comes to 
insulin costs, significant portion of costs are related to hu-
man insulins, premixes and older generation of long-acting 
basal insulins, while modern insulins are reimbursed under 
different prescribing limitations and restrictions.

Since prevalence of DM in B&H does not differ signifi-
cantly from global trends (9% in men and 7.9% in women), 
cost of DM per patient directly reflects nationwide invest-
ment in care of DM patients (22). Although this investment 
in B&H is relatively similar,  albeit  somewhat lower than 
in CEE countries, distribution of the investment between 
various aspects of DM care is significantly different in 
B&H. Annual costs of DM medication per patient are lower 
than in  Bulgaria  and all  other  benchmarking CEE coun-
tries, and specifically, some innovative oral antidiabetic 
drugs are missing from the market in B&H, like Sodium-
glucose Cotransporter-2 (SGLT2) inhibitors (canagliflozin, 
dapagliflozin, and empagliflozin) (12). On the other hand, 
Glucagon-like peptide-1 receptor agonists (GLP-1 RA) are 
marketed in Bosnia and Herzegovina, but with significant 
prescribing limitations and inequalities among regions (2 
entitites and 10 cantons as administrative units in the coun-
try with autonomy on reimbursement decisions) (23, 24). 
Limitted access to these medicines due to high threshold of 
body mass index (BMI) as one of criteria to initiate treat-
ment, and lack of recognition of cardiovascular benefits 
of  liraglutide,  semaglutide  and  dulaglutide  probably  had  
negative  impact  on  rate  of  cardiovascular  complications  
among patients with diabetes.

The distribution of total DM management costs in B&H 
shows a high share (around 9%) paid for visits to general 
practitioners,  physicians  specialized  in  diabetology  and  
emergency physicians. The reason behind this finding is 
intensive follow-up of patients with DM by general prac-
titioners and specialists who prescribe their antidiabetic 
medication.  Such practice should be encouraged,  since a 
number of observational studies showed that more frequent 
visits of DM patients to physicians result with more optimal 
therapy, better control of blood glucose and glycosylated he-

Figure 1. Maximum share of total DM management costs for treatment of complications - distribution of specific cost types
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moglobin, and decreased rate of complications (25, 26, 27).
There are a number of limitations of our study. In the 

first place, due to unavailability of certain data, assump-
tions were made, making accuracy of the results dependent 
on precision of the assumptions. Second, costs of the DM 
complications and their rates were not drawn from actual 
B&H data, but approximated from the benchmark CEE 
countries; although there are many similarities between 
B&H and the benchmark CEE countries, significant discrep-
ancies between the approximations used in the study and 
actual values in B&H could not be overruled. Third, there is 
no accurate data in medical literature about DM incidence 
and prevalence in B&H, and approximations used in the 
study on the basis of global DM prevalence data may not 
represent the true situation. Also, we want to emphasize 
that the views and conclusions contained within in this 
article reflect only those of the author and whilst are based 
in part upon the research and findings of third parties give 
rise to no representation by such third parties upon which 
reliance by the reader can be made.

6. CONCLUSION
Total costs of DM per patient in B&H are within the 

range of costs in other CEE countries, reflecting significant 
economic burden, but also determination of healthcare 
payers in B&H to provide optimal management of DM in 
congruence with contemporary clinical guidelines. High 
intensity of patient monitoring and counselling should be 
continued, and reimbursement of innovative antidiabetic 
drugs should be one of the priorities in the future, in order 
to further decrease rate of complications and eventually 
mortality.
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