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ABSTRACT
Introduction: Diabetes is a group of metabolic diseases characterized by hyperglycemia, and represents a disease of the modern 
age, disease of the 21st century. Prevention of this disease is listed as imperative. Aim of this article was to evaluate questionnaires 
on the assessment of risk factors for Diabetes Mellitus type 2. Material and Methods: A total of 540 questionnaires handed 
out randomly to citizens of Canton Sarajevo of all ages, sexes and educational levels (in January 2016) were analyzed. Results: 
Analyzed questionnaires showed relatively low risk of getting diabetes in the next ten years in the majority of the population. 
These results are rather encouraging but may in some way be in confrontation with the statistics which show a rapid outburst 
of diabetes. Conclusion: The life-style is the main reason for such a thing to happen, and looking at these questionnaires, we 
might get the feeling that we really do live in a, conditionally speaking, physically active society. That, from our everyday experi-
ence is not entirely true. It would be wise to continue doing research on this topic on the territory of Bosnia and Herzegovina.
Key words: Diabetes mellitus type 2, Risk factors. Sarajevo Canton.

1. INTRODUCTION
Diabetes is a group of metabolic diseases characterized 

by hyperglycemia resulting from defects in insulin secre-
tion, insulin action, or both (1). The chronic hyperglycemia 
of diabetes is associated with long-term damage, dysfunc-
tion, and failure of different organs, especially of eyes, kid-
neys, nerves, heart, and blood vessels (1). The main forms 
of diabetes are divided into those caused by lack of insulin 
secretion, due to damage of ß-cells of the pancreas (type 1 
DM), and those that are a consequence of insulin resistance 
that occurs at the level of skeletal muscles, liver and adipose 
tissue, with varying degrees of ß-cells damage (type 2 DM). 
Diabetes Mellitus classification is shown in Table 1.

The prevalence of type 2 diabetes is increasing globally 
and represents a heavy burden on public health and socio-
economic development of all nations (3). Type 2 diabetes is 
a multifactorial disease and due to a combination of envi-
ronmental and genetic risk factors (many environmental 
risk factors contribute to the pathogenesis of type 2 diabe-
tes, including lifestyles such as sedentary behavior, diet, 
smoking and alcohol consumption, internal environmental 
factors such as inflammatory factors, adipocytokines and 
hepatocyte factors, external environmental factors such as 
environmental endocrine disruptors) (3).

Genetic base in type 2 DM is complex and incompletely 
defined. So no isolated known defect predominates, as is 

the case with HLA connection with type 1 DM. Type 2 DM 
is more common in certain ethnic and racial groups. It was 
found that the risks for diabetes in African-Americans, His-
panics, and Native Americans are approximately 2, 2.5, and 
5 times greater, respectively, than in Caucasians. People can 
often have diabetes and be completely unaware. The main 
reason for this is that symptoms, when seen on their own, 
seem harmless. However, the earlier diabetes is diagnosed, 
the greater the chances are that serious complications, which 
can result from having diabetes, can be avoided. Most com-
mon diabetes symptoms are: frequent urination, dispropor-
tionate thirst, intense hunger, weight gain, unusual weight 
loss, increased fatigue, irritability, blurred vision, cuts and 
bruises do not heal properly or quickly, skin and/or yeast 
infections, itchy skin, gums are red and/or swollen–gums 
pulled away from teeth, frequent gum disease/infection, 
sexual dysfunction among men, numbness or tingling, es-
pecially in feet and hands.

2. AIM
The aim of this paper was to evaluate questionnaires on 

the assessment of risk factors for Diabetes Mellitus type 2 in 
order to get information about risk of population for getting 
Diabetes Mellitus type 2 on the territory of Canton Sarajevo 
(Bosnia and Herzegovina).
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3. MATERIAL AND METHODS
A total of 540 questionnaires handed out randomly to 

citizens of Canton Sarajevo of all ages, sexes and educa-
tional levels (in January 2016) were analyzed. This paper 
has prospective and analytical character.

4. RESULTS
In a survey conducted by the students of Medical Faculty, 

University of Sarajevo a total of 540 people were questioned. 
Out of that number, there were 254 males (47%) and 286 fe-
males (53%). The research was done in Canton Sarajevo in 
four municipalities: Center (46% of questionnaires), Novo 
Sarajevo (20%), Novi Grad (27%) and Stari Grad (7%). In de-
termining the age of the examinees there were fi ve categories 
used, the fi rst one being the group of young people under 
the age of 35 years and the last group categorized as elder 
people with the age over 64 years (bellow 35 years – 42%, 
35-44 years 16%, 45-54 years 18%, 55-64 years 15%, over 64 
years 9%). In determining the height of the examinees, the 
answers were of an open type, so considering all the given 
numbers a classifi cation has been made in total of 8 cat-
egories with a range of 5 cm in between. The fi rst category 
included the height under 150 cm and the last with height 
over 186 cm (the largest number of respondents, 30% of them 
were in the range of 170-175 cm). The weight of the patients 
was also of an open type, and after all the given number 
there has been a classifi cation with a total of six categories, 
with a range of 10kg, the fi rst one considering all the values 
under 49 kg and the last all the values above 90kg. The larg-
est number of respondents were in the range 70-79 kg (32%). 
In the survey while asking the examinee of their body mass 
index (BMI), this number was only approximate considering 

the height and weight of the examinee and wasn’t taken in a 
professional manner. BMI from examinees was dominantly 
below 25 kg/m2 (Figure 1).

After evaluating these basic information on phenotype 
characteristics of the examinees, the next group of questions 
referred to risk factors on diabetes type 2 and it’s possible 
manifestation. Did any of your close relatives have diabe-
tes – is the basic information in every family history which 
can roughly show us the history of this disease amongst the 
closest relatives of our examinee (Figure 2).

Our further questions were related to the risk factors 
concerning the environment but which have the eff ect on 
the progress of diabetes. These questions are as follows: 
Do you have at least 30 minutes of physical exercise daily 
(including regular daily activities) and how often do you 
eat fruit, vegetables, grains. The question: do you suff er 
from high blood pressure is a manifestation of some other 
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Table 1. Diabetes Mellitus classifi cation (2)
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chronic disease for which the examinee also has got or not 
genetic predispositions.

Was a high blood sugar level ever detected earlier (e.g. 
during regular testing in pregnancy or during other illness) 
is a question from the patients history and can also roughly 
show us the history of blood sugar levels in our patients 
(answer Yes was given from 35% of examinees). The last 
question: do you have any of the listed symptoms (fatigue, 
paleness, excessive sweating, heart thumping, shaking, 
reduced vision, itching, often infections, cramps in legs, 
problems with concentration, excessive hunger, dry mouth 
and excessive thirst, excessive urinating, urinating at night) 
is a question whether or not there are already visible mani-
festations of diabetes and are there chronic illnesses which 
may imply on further progress of diabetes type two. In the 
fi rst group of symptoms we have: paleness, fatigue, excessive 
sweating, heart thumping, shaking, reduced vision, itching, 
often infections, cramps in legs, problems with concentra-
tion, excessive hunger and dry mouth. In the other group 
of symptoms we have: excessive thirst, excessive urinating, 
urinating at night (Figure 4).

5. DISCUSSION

The fact is that by development of Bosnia and Herzegovina 
and approaching European standards and norms, the aware-
ness of the disease is growing, and also awareness of the im-
portance of therapy including pharmacological and lifestyle 
changes. At the end after fi nalizing the points that each ques-
tion carried and after fi nalizing the risk factor for the onset of 
diabetes type two in the next ten years, a total of fi ve categories 
was used to describe these probabilities (Table 2, Figure 5).

Less than seven points – Low: 1 out of 100 will develop diabetes
7 out of 11 points – Fairly low: 1 out of 25 will develop diabetes
12 out of 15 points – Moderate: 1 out of 6 will develop diabetes
16 out of 20 points – High: 1 out of 3 will develop diabetes
Over 20 points – Very high: 1 out of 2 will develop diabetes

Table 2. Risk groups of patients

Type II DM patients generally carry a number of risk 
factors for CVD, including hyperglycemia, abnormal lipid 
profi les, alterations in infl ammatory mediators and coagu-
lation/thrombolytic parameters, as well as other ‘nontradi-
tional’ risk factors, many of which may be closely associated 
with insulin resistance. Therefore, successful management 
of CVD associated with diabetes represents a major chal-
lenge to the clinicians.

The Japanese trial included 458 men randomized to 
receive either intensive lifestyle intervention (n = 102) or 
standard intervention (n = 356). The aims of the intensive 
intervention were body weight reduction if BMI was ≥22 kg/
m2, to consume large amounts of vegetables while reduc-
ing the amount of other foods by 10%, reduction of fat (<50 
g/day) and alcohol intake (<50 g/day), and physical activity 
>30–40 min/day, and result was that 4-year incidence of type 
2 diabetes in the intervention group was 67% lower than in 
the control group (6).

Number of people living with diabetes is expected to rise 
from 366 million in 2011 to 552 million by the year 2030, if no 
urgent action is taken (this equates to approximately three 
new cases every ten seconds or almost ten million per year) 
(7). One fi fth of all adults with diabetes live in the South-
East Asia region (8).

The results of studies on the state of health of population 
in the Federation of Bosnia and Herzegovina have shown 
that over fi fth of the population older than 18 years (21.7%) 
have value of blood glucose equal or higher than 6.1 mmol 
/l. (9) The rate of the population with diabetes in the Federa-
tion is continuously growing and the number of diseased is 
considered to be undervalued because Federation of Bosnia 
and Herzegovina has not established a register of people 
with diabetes, but the data is not comprehensive and moni-
toring of indicators is not enough.

The fact is that this is a major problem, and also it bur-
dens already fragile health care system in Bosnia and Her-
zegovina (it is estimated that in Bosnia and Herzegovina 
in year 2011, patient with diabetes gives an average of 629 
USD for the treatment of diabetes and its complications, 
and such funds, by development of more expensive drugs, 
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are growing from year to year). This is corroborated by the 
results of Study on the state of health of the population in 
the Federation of B&H, in which 9.6% of the population older 
than 18 years reported that a doctor at any time in their life 
diagnosed diabetes (9).

In the Federation of Bosnia and Herzegovina, according 
to estimates of the International Diabetes Federation (IDF), 
over 166,000 persons have diabetes, or about 9.2% of adult 
population. This percentage will grow significantly unless 
decisive and systematic measures on suppression for this 
epidemic of modern times are taken.

Establish a registry of people with diabetes in the FB&H 
should be one of the main goals of the health system, and 
after that the monitoring or continuous collection of data 
on the disease.

Diabetes is a social disease because it is massive and 
chronic, as its treatment is expensive and lifelong, which 
reduces the ability to work and shortens working life of the 
diseased, which makes it difficult to maintain social rela-
tions of the diseased in the family, school, workplace and 
environment. The emergence of first chronic complications 
in patients creates uncertainty, which is transmitted to the 
family and work environment (10).

This increases already high cost of treatment of these pa-
tients and sometimes beyond economic opportunities and 
family health insurance. Consequently, the prevention of 
type II DM is imperative especially in primary health care.

6. CONCLUSION
As seen earlier (Figure 4) there is a relatively low risk of 

getting diabetes in the next ten years in the majority of the 
population. These results are rather encouraging but may in 
some way be in confrontation with the statistics which show 
a rapid outburst of diabetes. The life-style is the main reason 
for such a thing to happen, and looking at theses question-
naires, we might get the feeling that we really do live in a, 

conditionally speaking, physically active society. That, from 
our every-day experience is not entirely true. However, good 
attitude and knowledge about diabetes amongst society is 
present which is good news and derives from all the media 
campaign and promotion programs in hand. This study has 
a lot of limitations, but it would be wise to continue doing 
research on this topic, perhaps making the next studies more 
complex, ruling out the main reasons for the onset amongst 
these already listed risk factors, statistically calculating each 
variable, and making these questionnaires more complex 
as well as including other means of information gathering, 
such as interviews, reviewing medical records etc. This is 
just a starting point for further research.
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International Diabetes Federation (IDF), over 166,000 persons have diabetes, or about 
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systematic measures on suppression for this epidemic of modern times are taken. 

 

Figure 5. Diabetes disease rate of the population of the Federation of Bosnia and 
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