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The objective of this study was to investigate the impact of almost 3 years of war on glycaemic control and blood
pressure in Sarajevans with non-insulln-dependent diabetes mellitus (NIDDM). Fifty-five patients with NIDDM were
randomly selected from a register of 279. Data from pre-war records were retrieved and the same measurements
were repeated using a similar methodology. These Included blood glucose levels, ghycosylated haemoglobin Ale
(HbAlc), serum cholesterol and trigrycerides. Other measurements included weight, height and systolic and dlastollc
blood pressure. Information was collected on the prescribed therapy, the availability of drugs and access to medical
facilities. Weight was significantly reduced by 11.7 ± 8.2 kg. Sixty per cent of the sample were obese (body mass
index (BMI) >30) before the war compared with only 18% afterwards. The percentage of patients with NIDDM with
acceptable blood glucose values Increased from 15 to 35%. The values of HbAlc improved significantly but no
differences in the total serum cholesterol or in the trigiyceride levels were found. Twenty-five of the participants
were hypertensive (BP > 140/90 mmHg) before the war compared with only 14 in 1994-1995. The number of
patients controlled without any anti-diabetic medication Increased from 3 to 13. The reduction in anti-diabetic drugs
and blood pressure probably occurred as a result of the significant weight loss. It can be concluded that glycaemic
control and the level of hypertension improved in patients with NIDDM in Sarajevo during the war. These findings
have major implications for future policies related to public health.
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Health professionals from the Republic Public Health
Institute estimated that there were approximately 5,000
people living in Sarajevo during the war who were suffer-
ing from diabetes mellitus. Of these using WHO criteria1

approximately 10% were classified by the Institute of
Public Healdi (personal communication) as insulin de-
pendent and die remainder (4,500) were non-insulin
dependent. Some healdi professionals considered diat a
shortage of medical supplies and limited access to medical
facilities could result in a worsening of glycaemic control
and, in addition, diey hypothesized diat the stress of war
would adversely affect glycaemic control. In a few studies,
stress has been positively correlated widi high serum
levels of glycosylated haemoglobin Ale (HbAlc),2-*but
studies carried out in Croatia after die war between the
Serbs and Croats showed no correlation between war-
induced stress and glycaemic control in patients widi
noh-insulin-dependent diabetes mellitus (NIDDM).5"7
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Other healdi professionals, knowing diat approximately
70-80% of patients widi NIDDM in Europe are obese8-9

and diat surveys carried out by die WHO10 during die war
showed an average weight loss of 13 kg between April
1992 and February 1994, believed diat an improvement
in glycaemic control could be expected. They considered
diat die altered lifestyles (more exercise) and dietary
habits (decreased energy intake) enforced by war condi-
tions could have a positive effect on die glycaemic control
of patients with NIDDM.1'
This investigation was undertaken to determine die effect
of die war on glycaemic control and blood pressure of
patients widi NIDDM living in Sarajevo.

METHODS
A register of 279 patients widi NIDDM who attended the
Department of Diabetes, Endocrinology and Metabolic
Disorders, Kosevo Hospital, Sarajevo between 1990 and

• 1992 and whose blood and andiropometric measurements
were recorded in hospital notes was used to select patients
for diis survey. These patients were listed in alphabetic
order and a random sample of 55 patients was system-
atically selected. If the randomly selected subject had
eidier died or fled from Sarajevo then the subsequent
patient on die list was contacted. All 55 subjects agreed
to participate in diis study which was carried out between
October 1994 and February 1995. Subjects living far from
die hospital were transported to and from die hospital in
a WHO armoured vehicle.
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Nutritional status was assessed using weight, height and
gender. Individuals were weighed and measured using a
Secca 770 digital scale and a Secca 225 height statorneter
and they were asked to estimate their lowest body weight
(in kg) during the war as well as the date (month and year)
of this lowest value. Nutritional status was assessed by
calculating the body mass index (BMI) [weight (kg)/
height (m2)] with a BMI of < 18.5 indicating undernour-
ishment, and BMIs of >25 and >27 indicating being
overweight in females and males, respectively, and a BMI
of >30 indicating the prevalence of obesity.
All analyses were carried out in the same venous blood
samples collected from fasting subjects. Glucose levels
were measured in venous blood samples using the auto-
mated glucoseoxidase reaction. Glycosylated haemo-
globin (HbAlc) levels were measured using the BIO-
RAD Micro Column Test. Total serum cholesterol levels
were measured enrymatically on an automated Abbot-
Spectrum using Trace Cholesterol commercial kits
(PEG-6000 Method). Serum criglyceride levels were
measured using an automated Abbot-Spectrum with
Trace Triglyceride commercial kits. All the laboratory
tests were carried out by the Institute of Clinical Bio-
chemistry, Kosevo Clinical Centre, Sarajevo using similar
methods to before the war.

Blood pressure was measured according to the country-
wide integrated non-communicable diseases intervention
programme (CINDI) protocol12 using a calibrated
sphygmometer, Reister 600/306, Diplomat, similar to the
one used before the war. A structured questionnaire was
administered by the same doctor to assess the prescribed
therapy, the availability of drugs and access to medical
facilities. The significance of the differences between the
pre-war and 1994-1995 results was tested using the Stu-
dent's paired t-test and the difference between propor-
tions was assessed by the x2 test.

RESULTS
The median age of the sample of 55 patients was 57 years
(range 33—70 years) and the median duration of known
diabetes mellitus was 10 years (range 3-52 years). The
sample was comprised of 29 males and 26 females and the
median ages and the duration of disease were similar for
both genders.

The mean weight loss between 1992 and 1994-1995 was
11.7 kg (± 8.2) and the difference was significant in both
men and women. Their maximum estimated weight loss

Table 1 Body man index (BMI) in pre-war period compared wirh 1994-1995

Male
Female

Pre-wa/ 1992-93 1994-95

Figure Percentage of overweight men (body mass index >27)
and women (body mass index >25) during three dme periods

Males

Females

Total

•pxO.01

n

29

26

55

Pre-war period

BMI BMI >30

Mean ± SD n

30.2 ± 4.3

32.1 ±4.6

31.1 ±4.5

16

17

33

1994-1995

BMI BMI >30

Mean ± SD n

26.4 ±3.5

27.7 ±4.2

27.0 ±3.9

4

6

10

Change

BMI

Mean±SD

3.8 ±2.2*

4.4 ±3.7*

4.1 ±3.0*

was 18.7 kg (± 10.8), 6-12 months after the outbreak of
the war and so on average patients with NIDDM gained
7 kg between 1993 and 1994-1995. However, despite this
weight gain there was still a significant reduction in die
mean BMI in 1994-1995 compared with the pre-war
value (table 1). No-one had a measured BMI of <18.5
before or during die war. In the pre-war period nearly all
(96%) the females were overweight (BMI >25) compared
widi only three-quarters (77%) in 1994-1995. Similarly,
the percentage of overweight men (BMI >27) halved
between 1992 and 1994-1995 (from 79 to 38%) (figure).
At the time of this study 2 people had regained all the
weight they lost during the war and 1 woman was even
heavier than before die war.

There was a significant improvement in the mean fasting
blood glucose and HbAlc values in 1994-1995 (table 2).
The percentage of patients with NIDDM widi fasting
blood glucose concentrations of <7.8 mmol increased
from 15 to 35%. Similarly, only 9 pre-war patients had an
HbAlc value of <8% and this number had doubled to 18
in 1994-1995. No significant difference in the total serum
cholesterol and triglyceride levels was found (table 2).
Although not significant, the number of patients with
NIDDM with serum triglyceride levels <2.2 mmol/1 in-
creased from 24 to 34.

There was a significant reduction in the systolic as well as
diastolic blood pressure (table 2). According to European
reference standardsli only 36 had acceptable blood pres-
sure levels (< 160/90) pre-war compared to 50 subjects in
1994-1995.
The mean prescribed daily doses of oral hypoglycaemic
agents (OHA) and units of insulin were reduced in 1994-

1995 compared widi the pre-
war values (table 3). Of die
46 patients receiving OHA
before the war, 44 were
treated with glibenclamide
and the other 2 received
chlorpropamide and glik-
vidone, respectively. When
all anti-diabetic dierapies
were converted into defined
daily doses (DDD)14 there


