
Medical Audit of Diabetes Mellitus in Primary Care Setting in Bosnia and 
Herzegovina

Aim To assess the quality of diabetes care provided by family medicine 
teams in primary health centers in Bosnia and Herzegovina (BH) through 
a medical audit, addressing the extent to which clinical practice complied 
with pre-determined explicit criteria of long-term management.

Method Retrospective analysis included randomly selected medical re-
cords of patients with type 1 or 2 diabetes mellitus treated by 18 fam-
ily medicine teams at 5 locations in BH, included in the Canadian In-
ternational Development Agency/World Health Organization project 
“Strengthening health care system in BH with focus on primary health 
care/family medicine model.” Audit record form contained 24 questions 
on sex, age, diabetes type, body mass index (BMI), hypertension, fam-
ily anamnesis, annual examinations (HbA1C, BMI, lipid profile or total 
cholesterol, blood creatinin, neurological examination, urinanalysis for 
albuminuria, foot care, and examination of ocular fundus), smoking hab-
its, alcohol consumption, patient education, prescribed insulin and other 
drugs, and patient’s health care-seeking behavior. Standardized and re-
cord forms were returned anonymously with 99.3% response rate.

Results Records of 536 patients with diabetes were analyzed (64% 
women and 87% patients with diabetes mellitus type 2). Family medicine 
teams showed poor compliance with established criteria for diabetes con-
trol. Metabolic control (69.5%) was acceptable, but the level of monitor-
ing complications of diabetes (foot and ocular fundus examined in 53.4% 
and 53% of patients, respectively) was low. There were also considerable 
variations in diabetes management between different centers as well as 
between the teams in the same center.

Conclusion The audit revealed deficiencies in the quality of diabetes 
care and variations in care provision between primary care teams. Clini-
cal guidelines and continuing education about acceptable diabetes care 
should be developed and implemented in BH.
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Diabetes mellitus is a chronic disease pres-
ent in 2%-5% of adult population. There are 
180 million people affected with the disease 
worldwide (1) and their number is expected 
to double by 2030 (2). Diabetes mellitus ac-
counts for a large burden of morbidity and 
mortality, because of complications leading 
to kidney disease, visual loss, lower limb am-
putation, and coronary heart disease. This 
chronic disease is present in all age groups 
and both sexes, affects all aspects of life, and 
requires multidisciplinary care. Thus, the 
management of the disease at primary care 
level has a large clinical impact. It has been 
shown that primary care management of the 
disease can be as good as or better than hos-
pital outpatient care (3). Many studies have 
been carried out to improve the management 
of diabetes in primary care (4). The care out-
comes, based on the St. Vincent Declaration 
(1), are reduction of blindness, renal failure, 
amputation of limbs, and coronary heart dis-
ease. However, the interval between a thera-
peutic intervention and long-term outcome 
can be long, therefore, intermediate outcome 
measures should be used in quality assess-
ments. Such measures are control of systolic 
blood pressure, glycosylated hemoglobin, and 
low-density lipoprotein-cholesterol (LDL). 
These can prevent or slow down progression 
of vascular changes closely linked to morbid-
ity and mortality (5). Measures of process of 
care are also used, such as control of body 
mass index (BMI) and examination of feet, 
ocular fundus, and renal function, which de-
tect complications at early stages and help in 
averting undesired outcomes. Both types of 
quality of care measures have been used to 
compare and improve diabetes care in differ-
ent countries (3,6).

The population of Bosnia and Herzegovi-
na (BH) is 3 843 000 (12% aged over 65) and 
consists of two entities: the Federation (FBH) 
and Republic Srpska and the District of 

Brčko. The data on diabetes prevalence or in-
cidence, distribution by sex, age, and types of 
the disease in BH are not available. National, 
country-wide clinical performance guidelines 
for diabetes management have not been de-
veloped. Primary care practitioners who com-
pleted the Program of Additional Training in 
Family Medicine for Physicians and Nurses 
(PAT Program), developed by Queens Uni-
versity of Canada, use the Canadian guide-
lines (7).

Several studies in neighboring countries 
addressed the issue of diabetes mellitus man-
agement in primary care. A Slovenian study 
examined the relevance of albuminuria in pri-
mary care patients with diabetes for their car-
diovascular prognosis (8). Four studies were 
conducted in Croatia. One investigated atti-
tudes, thoughts, and fears that patients with 
diabetes might experience in connection with 
their disease and obstacles they might encoun-
ter while adhering to the therapeutic regimen 
(9). Another investigated the association of 
the disease duration with the onset of com-
plications and the physician assessment of pa-
tient compliance (10). A short review paper 
discussed the use of quality of care indicators 
of diabetes in primary care (11), and a study 
investigating a possibility of diagnosing met-
abolic syndrome on the basis of clinical and 
laboratory data collected from primary care 
medical records found that general practitio-
ners either did not implement some activities 
or did not document them (12). However, no 
audit or other method of quality assessment of 
diabetes management in primary care was re-
ported in countries of former Yugoslavia. Such 
a study was conducted in Cyprus and assessed 
diabetes care provided by primary health cen-
ters as suboptimal (13). The aim of our study 
was to assess the quality of diabetes care in 
primary care settings of BH by conducting a 
medical audit.
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Subjects and methods

Medical audit is a method of quality of care as-
sessment using retrospective analysis of medi-
cal records based on explicit criteria and stan-
dards developed specifically for the subject 
studied and the setting where it takes place 
(14). Our audit was based on the standards 
developed through the PAT program (15), 
which addressed intermediate outcome and 
process of care measures for the early detec-
tion of complications and long-term manage-
ment of diabetes. The audit was carried out 
during 10 work days in October 2007 by 18 
teams of family medicine in primary health 
care centers at 5 locations in BH; 6 teams in 
Doboj (Republic of Srpska), 3 in Brčko (Dis-
trict of Brčko), 4 in Tuzla, 3 in Kladanj, and 
2 in Orašje (Federation of Bosnia and Herze-
govina). These were the teams that took part 
in the Canadian International Development 
Agency/World Health Organization (CIDA/
WHO) Project “Strengthening Health Care 
Systems in BH with Focus on Primary Health 
Care/Family Medicine Model.” The 18 family 
medicine teams treated 804 patients with dia-
betes mellitus.

A structured questionnaire (web extra ma-
terial) had been developed consisting of ques-
tions relating to patient data, family history, 
and type of diabetes. The questions were also 
based on pre-determined standards of care. We 
asked whether BMI and blood pressure were 
measured on every visit to the family medicine 
team, whether urine albumin and blood cre-
atinin, fasting glucose or HbA1C, and lipid 
profile or total cholesterol were tested in the 
last 12 months, whether feet and ocular fun-
dus were examined, and whether neurological 
examination was carried out. There were also 
questions about treatment and whether pa-
tients who smoked were advised to stop. We 
also inquired whether the patient had received 
any form of educational program during the 

previous year. Each of the 18 family medicine 
teams was asked to retrieve the medical record 
of every fourth patient with type 1 or type 2 
diabetes mellitus and gather a total of 30 re-
cords per team, which would result in a total 
of 540 patients (60% of patients with diabe-
tes). The teams were asked to fill out the ques-
tionnaire by answering the questions for each 
patient. Filled-out questionnaires were then 
mailed anonymously to the WHO Country 
Office and the author (NA) identified them 
by code. In medical audits, analysis of records 
is usually done by a specially established audit 
team, not by practitioners whose practice is be-
ing assessed (14). However, due to lack of po-
tential audit team with specific experience and 
knowledge and due to insufficient resources, 
the audit was performed by the authors.

Statistical analysis

We used descriptive statistical methods to 
summarize and describe the collection of data. 
Data collected from the field were entered 
into Microsoft Excel database. Proportions 
were compared using χ2 test. We used Statis-
tical Package for the Social Sciences for Win-
dows, version 11.5 (SPSS Inc., Chicago, IL, 
USA). The level of statistical significance was 
set at <0.05.

Results

Our analysis included the records of 536 pa-
tients with diabetes mellitus (response rate 
of 99.3%), 63.2% of whom were women. The 
majority of patients (55.6%) were in the 61-
75 age group and 88.6% had type 2 diabetes 
mellitus (Table 1). There were 138 patients 
with a family history of the disease. The du-
ration of the disease in analyzed patients was 
not known. At each visit to the family medi-
cine team, blood pressure was measured in 
360 (67.2%) and BMI in 134 (25.0%) pa-
tients; during the previous year, 385 (71.8%) 

http://www.cmj.hr/2008/49/6/novo_web_extra.pdf
http://www.cmj.hr/2008/49/6/novo_web_extra.pdf
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patients had their weight measured, but not 
their height. In the previous 3 months, normal 
HbA1C was found in 142 (26.5%) and normal 
fasting blood glucose in 234 (43%) patients.

Various proportions of patients had the 
specified clinical and laboratory investigations 
performed in the previous 12 months, from 
35.6% who performed neurological examina-
tion to 72.9% who had their lipid profile or to-
tal cholesterol checked (Table 2). There were 
60 smokers and 49 of them (81.6%) were ad-
vised to stop; in 81 patients the smoking status 
was not recorded. Among 536 patients, 412 
(76.9%) were known to have increased blood 
pressure. Records of 362 (67.5%) patients con-
tained information that they received some 
sort of patient education related to the dis-
ease during the last year. The majority of pa-

tients (67.5%) received oral diabetic medica-
tions and 75% of patients were considered to 
comply well with the treatment (Table 3). In 
addition to diabetes-specific treatment, 490 
patients (91%) were taking other prescription 
medications, 58% of them more than 3 medi-
cations at the same time.

Discussion

The audit disclosed acceptable metabolic con-
trol with low frequency of monitoring com-
plications of diabetes. The quality of diabetes 
care was assessed by studying the performance 
of intermediate outcome and process of care 
measures. As to process measures, assessment 
of renal function was done in 54.1% of our 
patients, compared with 84% in Sweden (16) 
and 71.4% in England (17). Feet examination 
was performed in 53.4% of patients, compared 
with 63% in Israel (18) and 70.4% in England 
(17); ocular fundus was examined in 53% of 
patients, compared with 68.3% in Israel (18) 
and 64.6% in England (17); neurological ex-
amination was performed in 35% of patients. 
BMI was measured in 25% of patients, com-
pared with 40% in Israel (18,19). With regard 
to intermediate outcome measures, only 26% 
of patients had their HbA1C checked in the 
previous year, compared with 75% of patients 
in Israel (19); 69.5% of patients had satisfac-
tory metabolic control, compared with 60% 
in Sweden (16), 67% in Finland (20), 42.9% 
in England in 2001 (17) and 59% in 2005 
(21), and 40% in Germany (22). Seventy five 
per cent of patients had their lipid profile ex-
amined. Blood pressure was measured on each 
visit to the family medicine team in 67.2% 
of patients, compared with 83% in England 
(17), whereas 76.9% of patients were known 
to have elevated blood pressure. In Sweden, 
only 40% of patients did not have acceptable 
blood pressure levels (16). It is commendable 
that 81.6% of known smokers were advised 

Table 1. Demographic and clinical characteristics of 536 pa-
tients included in the clinical audit
Characteristics No (%) of patients
Sex:
 female 339 (63.2)
 male 197 (36.8)
Type of diabetes mellitus:
 type 1  61 (11.4)
 type 2 475 (88.6)
Age groups (years):
 <30   6 (1.1)
 30-45  23 (4.3)
 46-60 163 (30.4)
 61-75 298 (55.6)
 >75  46 (8.6)

Table 2. Clinical and laboratory investigations performed during 
the previous 12 mo by 18 family medicine teams in five primary 
health centers in Tuzla, Doboj, Kladanj, Orašje, and Brčko
Investigation No (%) of patients
Neurological 191 (35.6)
Urinalysis for albuminuria 258 (48.1)
Examination of feet 286 (53.4)
Examination of ocular fundus 288 (53.7)
Blood creatinin 329 (60.4)
Lipid profile or total cholesterol 391 (72.9)

Table 3. Management of 536 patients included in the clinical 
audit and their compliance with the treatment
Management No (%) of patients
Oral medications for diabetes 362 (67.6)
Insulin 100 (18.6)
Dietary changes only  74 (13.8)
Showing-up regularly scheduled control visits 326 (60.8)
Considered to comply well 402 (75.0)
Have a return appointment scheduled 332 (61.9)
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to stop smoking, but we do not know wheth-
er the advice was followed. Variations among 
primary health centers were observed. Normal 
fasting glucose was found in 54.5% of patients 
in one primary health center and in 26.7% in 
another. Normal HbA1C was found in 40.9% 
of patients in one primary health center and in 
none in another. Variations between different 
centers were found in received diabetes educa-
tion, scheduled appointments, and compliance 
with therapy. Variations were also noted in the 
frequency of annual investigations performed 
between different family medicine teams of 
the same primary health center. The audit re-
vealed poor compliance with pre-determined 
standards in many primary health centers. It 
disclosed acceptable metabolic control but low 
frequency of monitoring target organ dam-
age and detected significant variations among 
family medicine teams of different primary 
health centers, as well as among family medi-
cine teams of the same primary health center.

The audit we performed had two main lim-
itations. An important negative aspect of dia-
betes is the increased risk for developing cor-
onary heart disease, but no information was 
obtained on this aspect in the studied popula-
tion. Also, patients with diabetes have to deal 
with many behavioral changes in life style to 
adhere to the regimen (9), but the audit did 
not address patients’ perspectives on care at 
this stage of the assessment of care in Bosnia 
and Herzegovina.

The audit accomplished its aim, since it as-
sessed the quality of diabetes care by study-
ing the extent to which clinical practice in the 
studied primary health centers complied with 
pre-determined criteria and standards. The 
quality was found to be inadequate in compar-
ison with that provided in some other Europe-
an countries.

To improve the quality, the findings of the 
audit were sent to all physicians and nurses in 
primary health centers who took part in the 

audit, with recommendations for improve-
ments in their day-to-day work. Country-wide 
clinical performance guidelines for diabetes 
management in primary care should be devel-
oped and implemented and continuing educa-
tion of diabetes management in primary care 
should be organized.
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