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Abstract 

Background Self-medication and lack of patient adherence contribute to antibiotic misuse. This article describes 
parents’ attitudes and practices regarding use of antibiotics by their children in Kosovo.

Methods A cross-sectional survey was conducted during data collection. We surveyed a total of 453 parents of chil-
dren aged 0–15 years, who had experiences with using antibiotics for their children. Correlation tests and regression 
analysis were used to explore the relationship between variables.

Results Our findings showed that 42.2% of parents strongly agreed or agreed with the use of antibiotics as a means 
to cure a cold or flu in their child more quickly. In addition, 29.8% were not aware of antibiotic side effects. Non-com-
pliance with antibiotic treatment was 35.8%, and 28.9% of surveyed parents suggested that they had pressured their 
pediatricians to prescribe antibiotics for their children. A total of 10.15% of parents had no information on antibiotic 
resistance, and 34.38% of parents responded that they did not believe that self-medication with antibiotics could lead 
to resistance. Regression analysis results indicated that gender and age group have a significant influence on the par-
ents’ decision that an antibiotic should be used in children with high fever (p < 0.001).

Conclusions Our findings suggest that antibiotic management by parents in Kosovo is not satisfactory, and more 
attention should be given to their knowledge of the side effects of antibiotics, bacterial resistance and reduction 
in the self-medication. Health education, adequate measures and interventions are needed to overcome this situation 
and ensure rational use of antibiotics in Kosovo.
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Background
The use of antibiotics requires the application of rational 
prescribing by physicians and adherence to a set of meas-
ures and standards by patients to achieve the concept of 
safe use of antibiotics; otherwise, they can trigger micro-
bial resistance and exert a harmful effect on humans. 
Antibiotics are not effective in the treatment of viral 
infections, although the use of antibiotics for these indi-
cations is abused in certain cases, especially during self-
medication [1]. Antibiotic-resistant infections already 
cause at least 700,000 deaths annually, worldwide, and 
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this figure could rise to 10 million by 2050 if global action 
is not taken to prevent bacterial resistance. Approxi-
mately 2.4 million people could die between 2015 and 
2050 in high-income countries if no sustained efforts are 
made to prevent antibiotic resistance. [2] There are sev-
eral factors that contribute to the development of antibi-
otic resistance. All of these factors can act either directly 
in bacterial gene resistance or in individual antibiotic 
efficacy [3]. According to the results of The Central Asian 
and European Surveillance of Antimicrobial Resistance 
network (CAESAR), antimicrobial resistance in Kosova 
is considered a major problem and is characterized by an 
increase in the incidence of MRSA and Salmonella spp., 
S. pneumoniae, E. faecalis and E faecium and other bac-
teria compared to most EU countries [4].

The Ministry of Health of Kosova addressed this health 
concern initially by approval of the National Strategy 
and Action Plan to Combat Antimicrobial Resistance 
2011–15 [5]. While according to Kosova pharmaceutical 
legislation antibiotics are prescription-only medicines, 
the evidence shows that there is a practice of obtaining 
antibiotics from community pharmacies without a pre-
scription and self-medication is present [6, 7]. Self-med-
ication of antibiotics by humans is considered one of the 
most influential reasons for the development of antibiotic 
bacterial resistance [8, 9]. Self-medication is the taking 
of drugs, on patients or parents own initiative, or on the 
advice of non-professional individuals, without prescrip-
tion by medical doctor. It is a worldwide phenomenon 
that occurs mainly in developing countries, where drug 
regulation is not fully implemented or drug prescribing 
is not fully monitored. Self-medication of antibiotics is 
most prevalent in African countries, South America, Asia 
and the countries of Southern and Southeastern Europe, 
including Kosovo [10–12]. Parents practice of self-med-
ication of antibiotics for their children is closely related 
to their attitudes, health education and their perceptions 
regarding this group of medicines [13].

Parents influence on antibiotic self-medication for their 
children is highly valued given the vulnerability of the 
this population and the potentially harmful effects that 
antibiotics can exert [14, 15].

The Kosovo health system has not yet reached the full 
operational level to closely oversee prescribing, including 
antibiotic prescribing and use. Kosovo’s research group 
is part of several European initiatives that monitor anti-
biotic use and combat bacterial resistance. According to 
the survey results conducted through these initiatives, 
Kosovo had the highest share of total parenteral con-
sumption of ceftriaxone in Europe in 2013 (53.9 DID) 
[16]. Another related survey, showed that use of antibi-
otics in children in Kosovo hospitals is very high com-
pared to most European countries [17]. Moreover, one 

survey performed at primary health care facility in Kos-
ovo shows that parents’ knowledge, attitude and use of 
antibiotics in their children is not appropriate [18].

Comparatively, Kosovo has the youngest population 
among European countries and drug use especially anti-
biotics use for children, should be closely monitored. The 
comprehensive analysis of parent’s attitudes regarding 
use of antibiotics for their children in Kosovo will provide 
us with valuable insights in relation to what influences in 
relation to use of antibiotics for their children. Specifi-
cally, we aimed to evaluate parents’ attitudes, perceptions 
and adherence to antibiotics for their children, as well as 
to evaluate self-medication practices.

Methods
Study design
The survey was a cross-sectional study conducted 
through a structured, anonymous questionnaire in pri-
mary schools in different localities in Kosovo.

Questionnaire development and validation
The survey instrument was a modified structured ques-
tionnaire, developed and adapted to get answers for study 
questions [19].

This instrument was designed to collect demographic 
data, knowledge, attitudes and perception of parents for 
antibiotic use in their children, First, the questionnaire 
was validated in a pilot survey with 30 parents and fol-
lowing feedback, we adapted and validated its content. 
The structure of the questionnaire was divided into a 
demographics section, a section on parents’ knowledge 
about antibiotics and infections, a section on parents’ 
behaviors regarding antibiotic use and a section on par-
ents’ relationship with doctors regarding antibiotic pre-
scribing. Respondents’ level of agreement with given 
statements in the survey was measured on a 5-point 
Likert scale: strongly disagree–disagree–unsure–agree–
agree–strongly agree. In addition, frequency of antibiotic 
use was measured as follows: always–most of the time–
often–sometimes–never; and amount of use was evalu-
ated based on respondents answering: a lot–enough–not 
a lot–a little–not at all.

Setting
Prior the conduction of research, we consulted the 
patient registers in the family medicine centers, and we 
found that children of the primary school age and they 
represent a substantial group of the total number of 
patients receiving the medical treatment in these medical 
centers. The survey was conducted in 9 (nine) different 
municipalities through primary schools located in urban 
and rural areas of Kosova. Initially, we have contacted the 
Directorate of Education, in seven regions of Kosovo and 
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presented the request for the conduction of the research. 
The heads of the Directorate department, selected one 
school in the city and one rural school from their list of 
schools (choosing only first even number in the list of 
schools as means of randomization). After the school 
selection, we contacted the principals of these schools 
and we get a schedule of meetings with the parents of the 
children. Randomly, we appointed a time to visit a school 
without knowing which class will be selected for this 
survey. Contact with parents in these schools was estab-
lished during the regular parents’ meetings with class 
teachers. The questionnaires were distributed by teachers 
to parents following introduction and provision informa-
tion about survey. The teachers distributed the question-
ers to parents inside of classroom, where they were also 
collected. The researcher was available to facilitate any 
potential queries or need for clarification by parents, 
without any interference on their survey answers. The 
period of collection of data, was between March and July 
2018.

Participants
We surveyed parents of children who had taken an anti-
biotic at least once for various reasons. The participants 
were informed in detail about the nature of the study and 
importance to obtain accurate answers, regarding their 
knowledge, perceptions and attitude on the use of anti-
biotics for their children. We have excluded from survey 
the parents who had a medical profession. Completion 
of the questionnaire was anonymous, and participation 
in the study was on a completely voluntary basis. Partici-
pants were also informed about their option to withdraw 
from the study at any time without having to provide a 
reason. Participants were informed that their data would 
be kept confidential, and their consent was obtained to 
participate in the study. By selecting participants from 
all communities in the country and including randomly 
selected parents from urban and rural areas, we aimed to 
mitigate against a possible risk of bias.

This survey was approved by the ethics committee of 
the Faculty of Medicine of University of Prishtina. In 
addition, we obtained permission from the respective 
education departments of the municipalities across the 
country to survey the parents.

Data analysis
Descriptive and comparative statistics were used to ana-
lyze the results. We used frequencies and cross tabula-
tions for selected variables, while Chi-square (χ2) and t 
tests were used for other variables. The effects between 
several variables were analyzed using correlation tests. 
Regression analysis was conducted to ascertain how 
key demographic variable predicts parents’ attitudes on 

antibiotic use for their children. Statistical analyses were 
conducted using SPSS (version 25.0).

Results
The survey sample consisted of 453 parents. Of these, 
49.2% were mothers and 50.8% were fathers. The average 
parent age was 39.64 years, with a standard deviation of 
6.92. Additional demographic details of our respondents 
are provided in Table 1.

The data presented in Table 1 suggest that there are sig-
nificant differences between fathers and mothers in terms 
of age group and urban or rural residence. We did not 
find statistically significant differences in terms of level of 
education, relationship with the pediatrician, resources 
for obtaining information on the use of antibiotics for 
their children, and attitudes and perceptions toward 
the use of antibiotics for their children. In most cases, 
the parent’s source of information about the antibiotics 
used for their children was the pediatrician. However, 
approximately one in four parents also used alternative 
non-medical sources for information on antibiotics. No 
significant difference was observed in relation to parents’ 
gender and their perceptions statements implying incor-
rect use of antibiotics (χ2 = 9.437 for p < 0.05158).

In Table  2, we present results related to parents’ atti-
tudes and perceptions toward doctors’ prescribing and 
parents’ use of antibiotics for their children. The per-
centage of parents who answered that they never pre-
ferred doctors to prescribe antibiotics for a runny nose 
was 51.3%, followed by cough (34%), cold (23.2%) and 
sore throat (10.8%). In 49% of cases, parents do not use 
the antibiotic without pediatric prescription, while oth-
ers tend to self-medicate or follow the pharmacist’s rec-
ommendations (i.e., without doctors’ prescriptions). 
Parents’ responses suggest that parents follow pediatri-
cian instructions on the use of antibiotics in 64.2% of 
cases, while others did not follow instructions completely 
resulting on partial parents’ adherence to antibiotic ther-
apy for their children. It is interesting to note that over 
60% of respondents (44.6% always and 17% very often) 
query the need for antibiotic use when their doctors pre-
scribe antibiotics for their children. Most respondents 
answered that prescribing antibiotics over the phone 
is not practiced by their doctors. Only 23.8% of parents 
described access to health services as excellent. The per-
ception of parents reflects that pediatricians overpre-
scribe antibiotics and they exert a relatively high level of 
influence on the pediatrician in prescribing of antibiotics 
for their children. Further details of this section are pro-
vided in Table 2.

In Table  3, we have presented results reflecting par-
ents’ knowledge and attitudes toward antibiotic therapy 
in their children. In 33.9% of cases, parents strongly 
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agreed or agreed with the use of antibiotics for fever. A 
total of 41.3% of parents disagreed or strongly disagreed 
with the statement that flu or colds accompanied by sore 
throat should not be treated with antibiotics, whereas 
42.2% of parents strongly agreed or agreed with the use 
of antibiotics as a way for their child to heal quickly from 
a cold or flu. The results show that nearly a third of par-
ents (i.e., 29.8%) were not aware of antibiotic side effects 
(i.e., strongly agreed, agreed or were undecided). Only 
half of parents (55.4%) considered that the effectiveness 

of antibiotics is reduced and resistance increased when 
they are used without indication. Most parents (i.e., 
74.4%) strongly agreed/agreed that antibiotics are widely 
used reflecting the aware for prescription of this drugs. 
It was interesting to note that time to visit the pediatri-
cian/doctor was not a reason for parents choosing to 
administer an antibiotic to their children without it being 
prescribed (i.e., 84.3% disagreed or strongly disagreed). 
Among other results, it is worth noting that most parents 
(i.e., 67.1%) agreed/strongly agreed that they were not 

Table 1 Sociodemographic data of parents/comparison by gender (n = 453)

*p < 0.05, **p < 001

Variables Total (n = 530) p value

N Primary school 
(n)

Secondary School 
(n)

University degree 
(n)

Post graduate (n)

Gender

 Male 230 70 104 40 9 χ2 = 7.7606
0.51227 Female 223 46 123 50 11

N Age (years) of parents

 ≤ 29 30–39 40–49  ≥ 50

Gender

 Male 230 8 73 124 25 χ2 = 39.4194
0.00001** Female 223 18 120 81 4

Residence

Gender Urban Rural

 Male 230 109 121 χ2 = 18.2628
0.000019**

 Female 223 150 73

N Relationship of parents with Pediatrician

Family Friendship Only professional

Gender

 Male 230 47 59 124 χ2 = 3.0797
0.214418 Female 223 48 42 133

N Parent information sources about antibiotic use Other sources

Medical doctor Electronic 
media

Internet Family/Friends

Gender

 Male 230 224 12 18 18 5 χ2 = 1.4104
0.84238 Female 223 215 10 23 16 3

N Perception of parents for antibiotic use The use of antibiotics 
does not increase the 
bacterial resistanceAntibiotic should 

be used in high 
temp

Antibiotic should 
use for influenza

Antibiotic use 
accelerates the healing 
of common cold

Antibiotic do not 
have any side 
effect

Gender

 Male 230 91 90 110 41 117 χ2 = 9.437
0.051058 Female 223 62 94 81 39 134
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informed about antibiotics, and the majority of them (i.e., 
81.9%) were concerned about antibiotic side effects. Fur-
ther details of this section are provided in Table 3.

The regression analysis shows different independ-
ent variables such are gender, age groups and residence 
impact on dependent variables related to parent’ attitudes 
and practices related to antibiotic use for their children.

Our results indicate that age groups of parents sig-
nificantly impacted the access to health care services 
(F=11.120, R2=0.24) suggesting that the age group pre-
dicts access to services (b=.155, p<0.001). Moreover, the 
age group of parents carries as significant role (F=26.391, 
R2= −  .012) on parents’ attitudes that antibiotic should 
be used in children with high temperature (b=0.55, 
p<0.001), and gender also has a significant impact in this 
variable for p<0.05 (F=6.684, R2= 0.15, b=0.331). Further 
details from the regression analysis are proved in Table 4.

Discussion
This study provides insights into parents’ attitudes and 
practices regarding antibiotic use and administration for 
their children. Parents’ attitudes and practices regarding 
antibiotic use for their children in Kosovo are character-
ized by nonadherence to antibiotic treatment (35.8%), 
pressure on pediatricians to prescribe antibiotics (28.9%) 
and self-medication of antibiotics by parents, because 

they do not have time to visit the pediatrician, or the 
pediatrician has recommended the same antibiotic for 
the same symptoms in the past for their children or the 
antibiotic was recommended by friend/family member of 
parents.

It is worth emphasizing that rural parents self-medica-
tion among children in Peru was reported to be signifi-
cantly higher (52% of children received over-the-counter 
antibiotics) [20] than in Kosova, at 12.4%, while almost 
matching the results of the surveys in Greece and Italy 
(10% and 10.4% of parents, respectively, confirm the use 
of antibiotics for their children without a doctor’s pre-
scription) [21, 22]. Chinnasami et al. report that 30% of 
parents in India confirm the practice of self-medication 
of antibiotics [23].

Our findings related to parents’ influence on pediatri-
cians to prescribing antibiotics for their children is higher 
compared to the results of the survey of parents in Tur-
key (12.4% vs. 6.3%). In addition, a total of 41% of parents 
in Kosova would recommend an antibiotic for influenza, 
compared to 38.45% in Turkey [24].

In our study, a substantial number of parents were 
not aware of antibiotic side effects (29.8%). In compari-
son studies reported that 26.4% of parents in India [25] 
and 23.6% in the Philippines considered that antibiotics 

Table 2 Parents’ perceptions of health services and health workers regarding antibiotics

Variables Always
(%)

Very Often
(%)

Sometimes
(%)

Rarely
(%)

Never
(%)

How often would you prefer the pediatrician to prescribe antibiotics for your child 
when they have a cold?

11.6 8.2 12.4 44.6 23.2

How often would you prefer your pediatrician to prescribe antibiotics for your child if he 
has a runny nose?

4.6 4.0 6.8 33.3 51.3

How often do you wish your pediatrician would prescribe antibiotics for your child 
when they have a sore throat?

12.1 13.7 23.4 40 10.8

How often would you prefer your pediatrician to prescribe antibiotics for your child 
when they have a cough?

5.6 9.3 14.6 35.8 34.7

How often would you give your child an antibiotic without the advice of a pediatrician, 
because a pharmacist recommended the antibiotic?

4.2 8.2 12.6 26.0 49.0

When your pediatrician recommends an antibiotic, how often do you ask if it is truly neces-
sary for your children?

44.6 17 17.8 15.7 4.9

How often does your pediatrician recommend antibiotics for your child over the phone? 2.9 3.3 4.0 21.8 68

How often do you follow all the pediatrician’s instructions and advice? 64.2 19.9 6.6 6.6 2.7

How often do you urge your pediatrician to recommend antibiotics even when the micro-
bial diagnosis is not clear?

4.9 4.4 3.5 20.8 66.4

How often does your pediatrician explain your child’s illness and whether or not your child 
should take antibiotics?

47.7 21.4 12.1 12.4 6.4

How often does your pediatrician recommend a throat or nose swab before taking antibiot-
ics?

11 11.9 17.9 38.6 20.6

Variables Excellent
(%)

Very Good
(%)

Good
(%)

Fair
(%)

Poor
(%)

How would you describe your access to health services? 23.8 40.6 30.2 4.1 1.3
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do not have side effects. [26] These findings highlight 
a worldwide need for educational campaigns among 
parents.

The results of the survey conducted in Dhaka revealed 
that 25% of parents disagreed that antibiotic resistance 
is a result of unnecessary use of antibiotics, and 10.15% 
of parents had no idea about the concept of antibiotic 
resistance. Furthermore, 34.38% of parents answered 
that they did not believe that self-medication with anti-
biotics can lead to resistance [27]. The results of a survey 
conducted in Kosovo showed that 44.6% of respondents 
had no information about antibiotic resistance and the 
impact of nonrational antibiotic use. A comparison of the 
results of our survey with a survey in Tamil Nadu shows 
that parents in Kosovo answered that sore throats and flu 
should not be treated with antibiotics in 40.6% of cases, 
compared to 17.1% in Tamil Nadu [23].

Our results suggest that parental attitudes toward anti-
biotics in Kosovo are characterized by low adherence to 
treatment and increased influence on pediatricians for 
antibiotic prescribing. These findings are consistent with 
the conclusions of a survey in Spain conducted by Souto-
López et al. [28]

Parents’ age group of parents has a significant impact 
on parent’s access to health care services. Demographic 
and socioeconomic data such as age and urban or rural 

Table 3 Parents’ knowledge and attitudes toward antibiotic use in children

Variables Strongly Agree
(%)

Agree
(%)

Undecided
(%)

Disagree
(%)

Strongly 
disagree
(%)

Antibiotics should be used if the child has a fever 13.9 19.9 12.1 32.0 22.1

Flu or colds accompanied by a sore throat should be treated NOT with antibiotics 13.2 27.4 18.1 29.8 11.5

When a child suffers from flu or a cold, it heals faster if it is first treated with antibiot-
ics

16.1 26.1 16.1 26.9 14.8

Antibiotics have no side effects 4.2 13.5 12.1 38.6 31.6

If antibiotics are used without indication, their effectiveness decreases and the bac-
terium becomes more and more resistant

21.4 34.0 22.3 13.9 8.4

Antibiotics reduce the complications of an upper respiratory tract infection 20.3 38.0 24.1 13.2 4.4

Do you believe that antibiotics are widely used 35.3 39.1 13.6 6.0 6.0

Would you change your pediatrician, because you think he/she does not recom-
mend antibiotics to your children often enough?

5.7 10.8 12.1 41.2 30.2

Would you use an antibiotic again that you have previously used on your child 
for the same symptoms?

7.1 17.6 11.3 20.7 43.3

Would you insist that your pediatrician prescribe antibiotic therapy if your child 
was suffering from an upper respiratory tract infection?

11.5 17.4 21.8 31.6 17.7

How often would you give your child antibiotics, because you do not have time 
to go to the pediatrician?

4.0 2.6 9.1 19.6 64.7

How often would you give antibiotics to your child without the advice of a pediatri-
cian, because your pediatrician has recommended the same antibiotic for the same 
symptoms in the past?

6.4 6.6 10.6 26.5 49.9

How often would you give antibiotics to your child without the advice of a pediatri-
cian, because a friend/family member recommended it to you?

2.6 4.2 8.8 21.0 63.4

Do you think you are informed about the correct use of antibiotics? 17.2 49.9 17.0 14.4 1.5

Are you concerned about the possible side effects of antibiotics? 61.1 20.8 11.9 4.2 2.0

Do you agree that you would be unhappy if your pediatrician did not recommend 
antibiotics to your child in case of an upper respiratory tract infection?

13.7 20.3 21.4 11.0 33.6

Table 4 Regression analysis of different variables of Parents’ 
knowledge and attitudes toward antibiotic use in children

p < 0.05; GE Gender, AG Age group, RE Residence (Urban/Rural), AHCS Access to 
health care services, RWPE Relation with pediatrician, AUHT Should antibiotic be 
used in children with high temperature, ANSE Antibiotics does not have a side 
effect

Regression 
Relations

Beta 
Coefficient 
(b)

R2 F p value Relation 
confirmed

GE → AHCS − 0.49 0.02 1.091 .148 No

AG → AHCS .155 0.24 11.120 .000 Yes

RE → AHCS .043 0.00 .000 .492 No

GE → RWPE .029 0.01 .375 .271 No

AG → RWPE − .012 0.10 4.784 .015 No

AG → AUHT 0.55 − .235 26.391 .000 Yes

GE → AUHT 0.331 0.15 6.684 .005 Yes

AG → ANSE 0.007 .002 0.812 .184 No

GE → ANSE .122 .003 1.279 .129 No
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status between parents in relation to antibiotic use atti-
tudes and practices differ significantly from each other, 
while there were no differences in relation to educa-
tional level. These results are not consistent with some 
other studies that found that mothers were more likely to 
receive antibiotics for their children than fathers because 
of their emotional relationship with their children [25, 29, 
30].

We assume that this finding should explore by other 
surveys for analyzing of variables with highest impact in 
the behavior about antibiotic use in the regard of parent’s 
gender in Kosova [25, 30, 31].

Results from regression analysis show, that gender and 
age group have a significant impact on parents’ percep-
tion that antibiotic should be used in children with high 
temperature. Our results indicate that 33.77% of parents 
believed that antibiotic should be used in children with 
high temperature, while 19% of parents in Saudi Arabia 
confirmed that antibiotics should be given to children 
with a fever [4].

Parents’ attitudes toward antibiotic therapy in children 
indicate a moderate level of knowledge and do not reach 
an optimal and rational awareness level regarding antibi-
otic indications and conditions of use in the presence of 
various clinical conditions, such as fever, cold, flu or res-
piratory infections. Of concern is the insufficient knowl-
edge of parents about the safety of antibiotics and the 
tendency to self-medicate with antibiotics for their chil-
dren. All these research findings point to an insufficient 
level of health education of parents in Kosovo regarding 
antibiotics. Our findings raise the need for educational 
awareness campaigns for parents in Kosovo focused on 
the rational use of antibiotic medications. The findings of 
this survey could help us better understand and mitigate 
the unnecessary use of antibiotics in the future.

Limitations
The collection of data was based on a self-administered 
questionnaire distributed in schools in different regions 
of the country during the regular meetings of parents, 
and the data might be subject to recall bias considering 
that it would have been better to survey or interview 
the parents, while they were using antibiotics on their 
children and not based on previous experience. In this 
regard, this recall bias as well as the potential lack of 
representativeness of the study would have been better 
mitigated if questionnaires were distributed in com-
munity pharmacies, i.e., to parents using antibiotics for 
their children. In community pharmacies, parents pre-
sent the current behavior and practices regarding the 
use of antibiotics in their children. However, logistical 
issues and potential influence of pharmacist in commu-
nity pharmacies prevented us from doing this. This is 

considering the fact that our e questionnaire contained 
some questions related to role of pharmacist and their 
impact in the selection of antibiotics of parents for 
their children. The distribution of the parents in the 
sample size with postgraduate education level was low, 
and we have not analyzed the marital status of parents, 
health status and number of children, which may be 
covariates with the findings of our survey. These demo-
graphic components may have affected the findings of 
our study.

Conclusions
This study indicates that parents in Kosovo confirm 
their pediatrician as main source of information for 
antibiotic use for their children. Self-medication of 
antibiotics of parents for their children due to differ-
ent reasons still remains and inappropriate level of 
knowledge and health education about rational use of 
antibiotics might influence the tendency for easy access 
to antibiotics for self-medication. Health education, 
adequate measures and interventions are needed to 
overcome this situation and ensure rational use of anti-
biotics in Kosovo.
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DID  DDD/1000 inhabitants per day
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