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Abstract
Background: Antibiotics remain among the most prescribed drugs in primary healthcare, contributing to increased antibiotic 

resistance in the community and prevailing as an emerging global health concern. We aimed to quantify the prevalence and quality 
of antibiotic prescription in primary healthcare settings in the Municipality of Prishtina to identify targets for quality improvement. 

Methods and Results: This study represents a population-based, retrospective cohort, including data from eight randomly 
selected family medical centers in the Municipality of Prishtina. Each 150th patient on medical records was assessed for demographic 
data, diagnosis (ICD-10), antibiotic prescription, antibiotic class, and antibiotic form. In total, the study included 1614 cases 
reviewed. The antibiotic prescription rate was 16%. The health condition for which most of the cases received antibiotics was J18 
- Pneumonia, unspecified organism (67%), followed by J03 - Acute tonsillitis (54%), J42 - Unspecified chronic bronchitis (46%), 
and N39 - Other disorders of the urinary system (43%). Broad-spectrum antibiotics, such as co-amoxiclav (17.7%), amoxicillin 
(16.5%), and ceftriaxone (12.6%), featured among the most routinely prescribed antibiotics. The antibiotic prescription rate was 
the highest for cases in the 3-5 age group, of whom 27% received an antibiotic prescription. In 73% of cases, oral antibiotics were 
prescribed, 69% of which belong to the WHO AWaRe (Access, Watch, Reserve) essential medicines list. Only 18% of antibiotics 
were prescribed with their generic names.

Conclusion: The prevalence of antibiotic prescription in primary healthcare settings in Prishtina is moderately low. These data 
cannot be extrapolated to other municipalities in Kosovo or other countries due to different organizational levels. High antibiotic 
prescription rates for young age groups, prescription of broad-spectrum antibiotics, and high rates of parenteral antibiotics were 
identified as targets for quality improvement.(International Journal of Biomedicine. 2024;14(1):134-140.)
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Introduction
Kosovo, with a population of 1.7 million inhabitants, is 

located in southeast Europe in the Western Balkans region. To 
date, Kosovo lags in the establishment of a health insurance 
system and electronic medical records, which highly influence 
the real documentation of epidemiological situations or 
antibiotic prescription rates. Life expectancy at birth is 71 

years, and communicable diseases are still among the largest 
ongoing healthcare problems.(1) 

For decades, antibiotics have been crucial in decreasing 
the morbidity and mortality burden of infectious diseases.(2) 
There is robust evidence emphasizing that there is little to no 
clinical benefit from antibiotic treatment for the most common 
respiratory tract infections, which are usually self-limiting 
and often caused by viruses.(3) Yet antibiotics remain among 
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the most prescribed drugs in primary healthcare settings for 
acute sinusitis, acute pharyngitis, acute bronchitis, nonspecific 
upper respiratory tract infections, and the common cold.(4)

Prescribing antibiotics to patients increases the risk of 
side effects, encourages help-seeking behavior, and increases 
antibiotic resistance in the community.(5) Patients treated 
with first-line antibiotics can become colonized by resistant 
bacteria, especially in the first weeks after treatment, which 
may persist for up to 12 months.(6) Such patients are at a 
greater risk of infection with resistant bacteria. In recurrent 
infections, the likelihood of being prescribed second-line 
antibiotics increases, thereby increasing the population effect 
of community antibiotic resistance.(7) Furthermore, many 
doctors do not link antibiotic resistance with their prescribing 
attitude and consider it a more general issue.(8) Developing 
effective interventions will require increased knowledge of 
the mechanisms that underlie these predictors of inappropriate 
antibiotic prescribing.(9) Although antibiotic prescription in 
primary care settings has decreased by about a third in most 
developed countries,(10) the use of broad-spectrum agents has 
steadily increased.(11) The greatest concern related to excessive 
broad-spectrum antibiotic prescription in primary healthcare 
settings remains its continuous contribution to increasing 
antibiotic resistance globally.(12) 

Urinary tract infections are among the most common 
infections in primary healthcare settings. Countrywide 
comparative results of the resistance rate among Escherichia coli 
isolates analyzed between 2004 and 2016 showed a significant 
increase. Resistance to aminopenicillins increased from 40.2% 
to 75.3%, and ciprofloxacin from 2.6% to 29.4%.(13) Therefore, 
antimicrobial resistance is one of the major challenges for 
the healthcare system in Kosovo. The main challenges in this 
area also remain the inappropriate use of antibiotics, lack of 
officially approved clinical guidelines and protocols, “over-the-
counter sale” of antimicrobials, and strong pressure from the 
pharmaceutical industry.(14)

The primary healthcare system in Kosovo provides 
initial diagnoses and patient care for 80%-90 % of the 
cases, thus acting as gatekeepers for secondary and tertiary 
healthcare.(15) Primary healthcare services are decentralized to 
the municipality level, increasing liability and service quality. 
Yet, primary healthcare is not equally developed and organized 
in all municipalities.(16) Family medical centers in Kosovo are 
responsible for diagnosing and curative care, including minor 
surgery and drug management; immunization; emergency 
care and stabilization of emergency patients; maternal and 
child healthcare; reproductive health services, including 
antenatal and post-natal care, as well as family planning 
and treatment of sexually transmitted diseases. All primary 
healthcare facilities in Prishtina offer laboratory services 
and functional advanced equipment. They also offer public 
accountability items, guidelines, and information materials 
for their patients.(17) 

Primary healthcare settings of Prishtina have one 
main Family Medicine Center, which consists of 31 family 
medicine centers (Table 1). These primary healthcare centers 
cover Prishtina’s entire urban and rural areas, comprising 
more than 200 thousand inhabitants. During 2017, family 

medical centers of Prishtina offered over one million medical 
consultations and 2.4 million other medical services.(18)

Recalling the large number of medical consultations and 
services offered in primary care settings of the Municipality of 
Prishtina, with this study we aimed to quantify the percentage of 
antibiotic prescriptions and quality of antibiotic prescriptions 
in primary healthcare settings in the Municipality of Prishtina 
for 2017. Additionally, reducing antibiotic prescriptions at 
the general practice level was associated with reduced local 
antibiotic resistance. Therefore, we will use our findings to 
encourage clinicians to prescribe antibiotics conservatively.(19)

Materials and Methods
Study population
This study represents a population-based, retrospective 

cohort, including data from eight randomly selected family 
medical centers in the Municipality of Prishtina. By medical 
center randomization, we achieved a representative sample 
and avoided bias. Each 150th patient on medical records 
was assessed for demographic data, diagnosis, antibiotic 
prescription, antibiotic class, and antibiotic form (if antibiotics 
were prescribed). In total, the study included 1614 cases 
reviewed.

Inclusion Criteria: Every doctor who worked in one 
of these eight randomly selected primary healthcare centers 
was included in the study. The data for every 150th patient 
registered on medical records was analyzed, regardless of 
whether the patient was prescribed antibiotics or not. 

Exclusion Criteria: Topical antibiotics (vaginal pessaries, 
skin preparations, or nasal, ear, and eye preparations) were not 
included in this survey.  

Data collection
Data were collected retrospectively for 12 months, from 

January 1 to December 31, 2017. A customized questionnaire 

Table 1. 
Family medical centres in Municipality of Prishtina.

Primary healthcare settings of Prishtina

QKMF Prishtinë QMF Mati1 Mirditë

QMF 1  Prishtinë QMF Mat Mramur

QMF 2  Prishtinë QMF Hajvali Rimanisht

QMF 3  Prishtinë QMF Besi Shahskovcë

QMF 4  Prishtinë QMF Bardhosh Shkabaj

QMF 5  Prishtinë Barilevë Viti

QMF 6  Prishtinë Bullaj Sharban

QMF 7  Prishtinë Slivovë Qendra e Studenteve

QMF 8  Prishtinë Keqekollë

QMF 9  Prishtinë Kishnicë

QMF 10  Prishtinë Koliq

QMF 11  Prishtinë Llukar
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was used to collect data, including the patient’s registry number, 
treatment date, demographic data, patient diagnosis (ICD-10), 
antibiotic brand and generic name, and pharmacologic form. 
Antibiotic dose and duration of treatment were not included 
in the study due to the lack of complete data on protocols. 
To avoid data collection errors, nurses chosen to collect the 
data were initially trained. In addition, each questionnaire 
was signed by the nurse who collected the data, thus internal 
validation could be performed afterwards. 

Data analysis
From the data collected with questionnaires, we created 

a database further analyzed with the statistical software 
package SPSS version 20.0 (SPSS Inc, Armonk, NY: IBM 
Corp). The relation between antibiotic prescription rate and 
other independent variables, like demographic data and patient 
diagnosis, were analyzed through correlation and variance 
tests.

Results
The antibiotic prescription rate was 16%. There were 

major differences in antibiotic prescription rates among the 
eight primary healthcare centers included in the study, varying 
from 6.9% up to 20%. Family Medical Centers #9 and #2 
had the highest antibiotic prescription rates, 20% and 19.8%, 
respectively. Conversely, Family Medical Centre #11 had the 
lowest antibiotic prescription rate, only 6.9% (Figure 1).

The health condition for which most of the cases received 
antibiotics was J18 - Pneumonia, unspecified organism (67%), 
followed by J03 - Acute tonsillitis (54%), J42 - Unspecified 
chronic bronchitis (46%), and N39 - Other disorders of the 
urinary system (43%) (Figure 2). The “Other” section includes 
all conditions with five or fewer cases. 

Conditions for which antibiotics were not prescribed are 
depicted below (only conditions with more than 5 cases are 
included): I10 - Essential hypertension (n=94), J11 - Influenza – 
unidentified virus (n=23), D50 - Iron deficiency anemia (n=19), 
E10  - Type 1 diabetes mellitus (n=10), E11 - Type 2 diabetes 
mellitus (n=20), H10 -Conjunctivitis (n=11), I95 - Hypotension 
(n=10), M47 - Spondylosis (n=19), M53 - Other and unspecified 

dorsopathies, not elsewhere classified (n=6), M54 - Dorsalgia 
(n=28), M79 - Other and unspecified soft tissue disorders, not 
elsewhere classified (n=8), R11 - Nausea and vomiting (n=22), 
Z00 - Encounter for general examination without complaint, 
suspected or reported diagnosis (n=62), Z01 - Encounter for other 
special examination without complaint, suspected or reported 
diagnosis (n=60), Z03 - Encounter for medical observation 
for suspected diseases and conditions ruled out (n=18), Z34 - 
Encounter for supervision of normal pregnancy (n=18). Overall, 
Z76- Encounter for the issue of repeat prescription was the most 
commonly encountered diagnosis, with 329(20.38%) cases. 

Broad-spectrum antibiotics, such as co-amoxiclav (17.7%), 
amoxicillin (16.5%), and ceftriaxone (12.6%), featured among 
the most routinely prescribed antibiotics. Amoxicillin featured 
among the most routinely prescribed antibiotics for J02 - Acute 
pharyngitis, followed by co-trimoxazole for N30 - Cystitis and co-
amoxiclav for Z76 - Encounter for issues of repeat prescription. 
Conditions with 5 cases or below were not included (Figure 3).

The antibiotic prescription rate was the highest for cases 
in the 3-5 age group, of whom 27% received an antibiotic 
prescription. This group was followed by the 6-9 age group 
(21.6%) and the 19-29 age group (21.6%). The 10-14 age 
group (20%) also was above the general average of 16% 
(Figure 4a).

Fig. 1. Frequency of antibiotic prescription among 
different primary healthcare centres in Municipality of 
Prishtina

Fig. 3. The most common prescribed antibiotics in primary 
healthcare settings in Prishtina by diagnosis.

Fig. 2. Frequency of antibiotic prescription for the most 
common diagnoses based on ICD-10.
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The frequency of groups of antibiotics was assessed 
for different age groups. While co-amoxiclav is the most 
frequently prescribed antibiotic for younger age groups, its 
peak prescription period being for the 15-18 age group, it 
seems to reduce as individuals get older. The most frequently 
prescribed antibiotics among older age groups are second- and 
third-generation oral cephalosporins (Figure 4b). 

In addition, we observed the most common diagnoses 
encountered in different age groups. The most frequently 
encountered condition among all age groups was J03 - Acute 
tonsillitis; however, individuals of older age groups (56+) were 
more likely to be diagnosed with other conditions (Figure 4c).

Furthermore, we analyzed antibiotic prescription rates 
among different age groups for the most frequent diagnoses, 

namely J02 - Acute pharyngitis, J03 - Acute tonsillitis, and 
Z76 - Encounter for the issue of a repeat prescription (Figure 
5a, 5b, 5c). No significant correlation between these variables 
was observed. 

We further examined whether there was any relation 
between antibiotic prescription rates for different age groups 
and genders, mainly focusing on parental pressure for antibiotic 
prescription to their children or any gender impurities (Figure 
6). No significant correlation between antibiotic prescription 
rates for different age groups and genders were observed.

Fig. 4a. The frequency of antibiotic prescription among 
different age groups.

Fig. 4b. The frequency of antibiotic group prescription 
among different age groups.

Fig. 4c. Prevalence of the most common conditions by 
different age groups.

Fig. 5 a.b.c. The most common conditions by different age 
groups.

Fig. 6. Antibiotic prescription rates for different age 
groups and gender.
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We additionally examined if there was any relation 
between antibiotic prescription rates through different months 
or seasons (Figure 7). January (20%), March (20%), and 
April (21%) had the highest antibiotic prescription rates. In 
comparison, the antibiotic prescription rate in November was 
the lowest, only 12%.

In 86% of the cases, primary healthcare physicians 
prescribed antibiotics for their patients. In only 14% of the 
cases, antibiotics were encountered for issues of repeated 
prescription based on a previous prescription from a secondary 
or tertiary specialist.  In 73% of cases, oral antibiotics were 
prescribed, 69% of which belong to the WHO AWaRe essential 
medicines list. Seventy-six percent of cephalosporins were 
prescribed by primary care physicians, and the remaining 
24% were a repeated prescription from secondary or tertiary 
care specialists. Cefalexin (3.5%), cefaclor (4.7%), cefixime 
(6.3%), and ceftriaxone (12.6%) were the most prescribed 
cephalosporins. Only 18% of antibiotics were prescribed 
with their generic names. From the oral forms, amoxicillin, 
co-amoxiclav, and cefaclor were mainly prescribed with their 
generic names, while from parenteral drugs, gentamicin was 
only prescribed with its generic name.  

Discussion
In low- and middle-income countries like Kosovo, 

infectious diseases remain among the main reasons for primary 
care visits, entailing unnecessary antibiotic prescriptions.(20) 

Antibiotic prescription rates in the Municipality of Prishtina 
remain moderately low, varying from 6.9% up to 20% in 
different family medical centers. This result highlights the 
major differences in antibiotic prescription attitudes of 
primary care doctors and the lack of officially approved 
clinical guidelines and protocols that doctors could rely on.(21)

Our study found a high prevalence of antibiotic 
prescription among young age groups. Most antibiotics, 
ranging from 20% to 27.4%, were prescribed to children 3-14 
years old for acute tonsillitis. Other studies also reveal that 
63%-77% of four-year-old children were prescribed antibiotics 
for acute otitis media in the U.S.(22) or the Netherlands.(23) 

Additionally, a German national survey revealed increasing 

antibiotic prescription rates in children and adolescents, 
specifically for tonsillitis, bronchitis, otitis media, and acute 
upper respiratory infections.(24) Our study also revealed that 
the incidence of antibiotic prescription for the 19-29 age group 
was 21.6%, mostly for acute tonsillitis (24%), and amoxicillin 
and second- and third-class cephalosporin (19%) were 
antibiotics of choice. Recalling that antibiotic prescription in 
the early days of life is highly related to metabolic diseases 
and being overweight, these findings are concerning.(25) In 
addition, different studies found that self-limiting respiratory 
tract infections, such as pharyngitis, were the main reason 
for antibiotic prescriptions in up to 60% of patients from 
all age groups.(26) Nevertheless, prescribing antibiotics for 
self-limiting respiratory tract infections must be intensively 
monitored, and educational programs to gradually change 
physicians’ attitudes toward antibiotic prescription should be 
implemented.(27)

Potentially, the lack of etiologic treatment or empirical 
management of diseases in primary care centers in Prishtina 
continuously led to the prescription of broad-spectrum 
antibiotics such as amoxicillin, co-amoxiclav, and ceftriaxone, 
as we noticed in our study. In addition, other studies 
revealed that extensive use of broad-spectrum antibiotics 
leads to antibiotic resistance developing more rapidly in the 
community.(28) Moreover, in our study, we noticed that 82% 
of antibiotics were prescribed with their brand names, thus 
increasing the cost burden for patients and potentially leading 
to a lack of treatment adherence. This potentially indicates 
the pharmaceutical industry influences physicians’ daily 
decisions and emphasizes the immediate need for drug- price 
equalization in the Kosovo market.(29) 

Besides, antibiotic prescription rates in outpatient 
care settings, inappropriate antibiotic selection, dosing, and 
duration of treatment, as well as increasing antibiotic resistance, 
remain emerging topics of public health and a national priority 
in many countries.(30) Of the total antibiotics consumed in the 
outpatient settings, at least 30% are unnecessary, and 50% 
of prescriptions are inappropriate concerning drug selection, 
dosing, and/or duration.(31) 

Our study has a few minor limitations due to incomplete 
protocol data. We could not quantify the antibiotic doses and 
duration of treatment. We also could not include the number 
of over-the-counter sales of antibiotics in Prishtina due to the 
lack of electronic medical records and public health insurance 
systems. These could be of great interest to investigate in other 
studies soon. 

Surveillance of antibiotic consumption was one of the 
success stories during the implementation of the first National 
Strategy and Action Plan (2011-2015) in Kosovo.(32) Data for 
antibiotic consumption were collected in three levels of health 
care in Kosovo: wholesale data, data from all hospitals, and 
data at the primary care level. Wholesale data on antibacterial 
use in Kosovo was 26.3 DID in 2012.(33) However, the latest 
WHO publication on antibiotic consumption in Europe, 
published in December 2018, showed that Kosovo has 
marked a significant decrease in antibiotic consumption by 
almost 25%.(34) The main factors influencing this decline in 
consumption are the increased awareness of the population 

Fig. 7. The frequency of antibiotic prescription among 
different months/ seasons.
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and healthcare workers about antimicrobial resistance, 
media pressure, and governmental commitment to address 
antimicrobial resistance. 

Ceftriaxone was the most prescribed antibiotic in hospitals 
and at the primary healthcare level. Prescription with generic 
names was noted only in 31% of cases in primary care. (35)

To address the challenge of antimicrobial resistance, the 
Ministry of Health initially completed the National Strategy 
and Action Plan to Combat Antimicrobial Resistance 2011-
2015, where 80% of planned activities were successfully 
implemented. In December 2018, the Minister of Health 
signed a new action plan for antimicrobial resistance for 
three years. The new action plan has five strategic objectives 
and 47 activities. The cornerstone of this action plan will 
be antimicrobial stewardship. Other action areas will be 
strengthening the “One Health” approach, improving the 
surveillance of antimicrobial resistance and antimicrobial 
consumption in humans, animals, and the environment; prudent 
use of antimicrobials in clinical practice and the veterinary 
sector; infection prevention and control in healthcare settings 
and community; and promotion of research and international 
cooperation.(36) 

To successfully implement national strategies for 
proper antibiotic use and to rightly address the threat posed 
by antimicrobial resistance, physicians and patients must have 
a profound knowledge of the topic. Public health campaigns 
and treatment guidelines for specific infectious diseases and 
target groups proved unsuccessful in reducing inappropriate 
antibiotic prescriptions through the years.(37) Nevertheless, 
multifaceted interventions—considering infectious diseases in 
all age groups, vaccination, changing physicians’ prescribing 
behavior, blended learning, and physician-patient shared 
decision-making—are recently considered the most effective 
tools to lower antibiotic prescription rates.(38) 

Antibiotic optimization may be limited due to social, 
value-based, and ethical dilemmas, and reducing antibiotic 
prescription in primary healthcare settings should not imply 
increased patient revisits or admission to the hospital, thus 
leading to increased healthcare expenses and overall costs.(39)

Conclusion
We can conclude that antibiotic prescription rates 

in primary care in Prishtina remain satisfying. Yet these 
numbers might not reflect the real situation influenced by 
the lack of electronic medical records and public health 
insurance systems. Healthcare professionals in Kosovo should 
adopt antibiotic stewardship recommendations for quality 
improvement by prescribing antibiotics only when there is a 
clear clinical benefit, by using simple generic antibiotics and 
reducing broad-spectrum antibiotic prescription in young age 
groups, as well avoiding unnecessary antibiotic prescriptions 
for self-limiting conditions or parenteral forms, avoiding 
widespread use of topical antibiotics, and finally trying to 
narrow down and control over-the-counter sale of antibiotics. 
Finally, developing and monitoring the implementation of 
clinical guidelines and protocols for antibiotic prescriptions in 
physicians’ daily practice and continuously educating patients 

on appropriate antibiotic use would further help reduce 
antibiotic prescription rates and antibiotic resistance in the 
community.   
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