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Irrational Antibiotic Use among Secondary School Teachers and University Faculty 
Members in Shiraz, Iran
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ABSTRACT

Objective: The main aim of  this study was to assess knowledge, 
attitude, and practice of  university faculty members and high school 
teachers regarding irrational antibiotic use and self‑medication.
Methods: In this cross‑sectional survey, 320  university teaching 
staff  and 150  high school teachers received a questionnaire that 
assessed their knowledge, attitude, and practice regarding the use of  
antibiotics and self‑medication. The reliability of  the questionnaire 
was assessed with Cronbach’s alpha internal consistency coefficient 
and the results were analyzed with the Mann‑Whitney U test. 
Spearman’s correlation coefficient was used to determine the 
correlation between knowledge, attitude, and practice.
Results: The questionnaires were completed by 134  university 
faculty members and 308 high school teachers, among whom 35.8% 
and 47.1%, respectively, reported self‑medication with antibiotics 
during the previous year, mostly to relieve sore throat. High school 
teachers were significantly better than university teaching staff  in 
their knowledge about the effects of  antibiotics and in their usage 
practices. In both the groups, a weak direct linear relationship was 
detected between attitude and practice (r=0.243, r=0.238, P<0.01) 
and a weak inverse linear relationship was seen between knowledge 
and practice (P=0.22) in the high school teacher group.
Conclusions: Our results showed that self‑medication and the 
irrational use of  antibiotics were common among highly educated 
people in a community population sample in Shiraz, Iran. The 
rational use of  antibiotics may be favored by improving knowledge 
about these drugs.
Keywords: Academic staff, antibiotic, attitude, knowledge, 
practice, self‑medication.

INTRODUCTION
Although antimicrobial agents are used worldwide and their 

effectiveness is unquestionable, antibiotic misuse causes avoidable 
expense, adverse drug reactions, interactions, and resistance.[1‑4] 
The adverse effects of  the irrational use of  antibiotics include 
enteropathy (irritable bowel syndrome, antibiotic‑associated 
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diarrhea), long‑term illness, and high mortality 
rate.[4‑8]

Self‑medication with antibiotics which we 
studied here involves the use of  antibiotics without 
a prescription for self‑diagnosed or recurrent 
illnesses.[9]

Self‑medication with antibiotics occurs 
worldwide,[6,8,10‑13] especially in developing 
countries.[12] The prevalence is widespread, ranging 
from 9.5% in Slavonia,[14] 22% in Lithuania,15 
and 77.2% in Vietnam.[16] Different studies have 
identified various determinants of  antibiotic 
self‑medication, such as educational level,14,17 
sex,[14] age group,[14] lack of  health insurance,[11,17] 
over‑the‑counter sale of  antibiotics,[11,18] unused 
previous prescriptions at home,[19] type of  illness,[20]

cost of  medical consultation,[11] and knowledge 
and attitude towards the consequences of  
self‑medication.[21]

Surveys have shown that attitudes toward 
antibiotics differ among countries due to 
variations in culture, habits, education, and health 
care organization.[2] According to our literature 
review, no survey to date has addressed the 
knowledge, attitude, and practice toward antibiotic 
self‑medication in Iranian highly‑educated 
teaching professionals; so we designed the present 
study to investigate the relationship between 
mentioned factors in a community sample of  this 
stratum.

METHODS
Design and setting
This cross‑sectional study was done in Shiraz, 

the fourth‑largest city of  Iran, in 2009. After the 
participants were given explanatory information, 
they were asked to provide their oral consent for 
participation. Then participants completed an 
anonymous, self‑administered questionnaire. The 
participants were 150  university teaching staff  
members (excluding physicians, dentists, and 
pharmacologists) selected by stratified random 
sampling (proportionate to size) among 700 
faculty members at three universities for sciences, 
fine arts, and medical sciences, and 320 secondary 
school teachers, from a total of  2000, selected 
by random cluster sampling. We used different 
sampling methods because faculty members 
worked at only three locations and interviewing 

them was straightforward, whereas high school 
teachers worked at centers disseminated widely 
across the city which made face‑to‑face contacts 
time‑consuming in a widespread distribution.

Data collection
Data were collected with a questionnaire 

designed by the first author (MA). Content 
validity was verified by two community medicine 
specialists. The reliability of  the questionnaire 
was tested in a pilot study with 15  university 
faculty members and 35  high school teachers 
with a Cronbach’s alpha=0.80. The questionnaire 
consisted of  four parts: Social and demographic, 
knowledge, attitude, and practice. The demographic 
part solicited information about age, sex, field of  
study, and academic rank for university faculty 
members (instructors, assistant, associate and full 
professors) or highest degree obtained (BS, MSc or 
other) for high school teachers. In the second and 
third parts, we originally provided three‑category 
responses for attitude and knowledge items 
(correct, incorrect, and I don’t know) and in the 
fourth part (practice‑related items), we originally 
provided two‑category responses (yes, no). On 
analysis, we dichotomized the responses for 
practice‑related items into “yes” (score 1) and “no” 
(score 0) answers.

Because there were 16  questions in this part, 
minimum and maximum scores for the practice 
part were 0 and 16 (the higher the score, the higher 
the rate of  self‑medication with antibiotics). The 
scores for attitude‑related items ranged from three 
(for an “incorrect” response) to one (for a “correct” 
response). Because there were 15 possible responses 
in two items, the scores ranged from 15 to 45. Higher 
scores indicated an increasingly favorable attitude 
toward using antibiotics without a prescription. 
In the knowledge part, we dichotomized correct 
responses as one and incorrect responses as zero. 
Accordingly, minimum and maximum scores were 
zero and nine, respectively. Higher scores in this part 
indicated increasing knowledge of  the consequences 
of  irrational antibiotic use. The first question in 
the practice part was used to determine whether 
self‑medication with antibiotics had occurred within 
the previous year.

Statistical analysis
The data were analyzed with Statistical Package 
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for the Social Sciences (SPSS) V. 13.5 software. We 
used the Mann‑Whitney U test to identify differences 
in knowledge, attitude, and practice between sexes, 
and between university faculty members and high 
school teachers. Pair‑wise correlation coefficients 
were calculated to determine the relationships 
between different items. Spearman’s correlation 
coefficient was used to recognize the correlation 
between knowledge, attitude, and practice. 
Differences with a P  value less than 0.05 were 
considered statistically significant.

RESULTS
In the sample of  high school teachers, 308 out of  

320  (96.25%) participants returned questionnaires, 
and in the faculty group, 134 out of  150 (89.33%) 
returned questionnaires. Of the entire sample, 
249  (56.3%) of  the respondents were men. Most 
participants in the faculty group were men (104 
individuals, 78.4%), but in the teacher group women 
predominated (164  individuals, 53.2%). Mean age 
(±SD) was 40.2 (±6.48) years among teachers and 
45.93 (±9.08) years among the faculty members. 
Other demographic data are displayed in [Table 1].

Among all the 442  respondents, 193  (43.7%) 
reported self‑medication with antibiotics during 
the last year. In teacher and faculty groups, 
145  (47.1%) and 48  (35.8%) participants reported 
self‑medication, respectively. The difference between 
the groups was statistically significant (P=0.028). 
There was no correlation between respondents’ sex 

and self‑medication with antibiotic (P=0.57). Also, 
no correlation was found between academic rank of  
university faculty member and self‑medication with 
antibiotic (P=0.07) and neither does academic degree 
of  high school teachers (P=0.188). The reasons 
participants reported for using nonprescription 
antibiotics were a friend’s advice (12, 6.2%), 
leftover antibiotics from a previous illness (101, 
52.3%), a pharmacologist’s advice (51, 26.4%), 
and a  pharmacist’s compliance with a request for 
a specific antibiotic (59, 30.6%) [Table 2].

The most common causes of  self‑medication 
with antibiotics were sore throat (73.1%) and 
the least common cause was malaise (1.6%). No 
significant differences were seen between teachers 
and faculty members in the causes for using 
antibiotics without a prescription [Table 3].

We also asked participants to indicate their 
knowledge, attitude, and practice in self‑medication 
with antibiotics during the previous year. The 
responses revealed that teachers and faculty members 
differed significantly in knowledge (P=0.008), 
attitude (P=0.04), and practice (P<0.001). Teachers 
scored better in knowledge (median 7 in both group, 
mean 7.03 vs. 6.59) and attitude (median 24 vs. 23, 
mean 24.9 vs.  23.2) regarding the consequences 
of  self‑medication with antibiotics, although this 
difference may not have been clinically significant. 
In daily life, however (i.e., in actual practice), the 
irrational use of  antibiotics was more common 
among teachers (median; 3 vs. 2) [Table 4].

A total of  135 out of  308  (43.8%) teachers and 

Table 1: Distribution of demographic characteristics in the study population

Respondent 
characteristics

High school teachers 
frequency (%)

University faculty 
members frequency (%)

Sex
Men 144 (46.8) Men 105 (78.4)
Women 164 (53.2) Women 29 (21.6)

Age (years)
≤36 77 (25.5) ≤40 39 (29.1)
37‑40 99 (32.8) 41‑45 30 (22.4)
41‑45 60 (19.9) 46‑52 35 (26.1)
≥46 66 (21.9) ≥53 30 (22.4)

Field of study
Mathematical sciences 75 (26) Mathematical sciences 25 (18.7)
Experimental sciences 53 (18.3) Experimental sciences 42 (31.3)
Human sciences 152 (52.6) Human sciences 42 (31.3)
Other 9 (3.1) Paramedical sciences 24 (17.9)

Other 1 (0.7)
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56 out of  134 faculty members (41.7%) achieved an 
acceptable score (i.e., 7) for knowledge about the 
consequences of  administrating antimicrobial agents 
without a prescription. In the attitude part, 190 out of  
308 teachers (61.6%) and 80 out of  134 (59%) faculty 
members who responded obtained an acceptable 
scores (i.e., 15) in attitude toward the irrational use 
of  antibiotics. In the teacher group, we found a weak 
inverse correlation between knowledge and practice 
(r=–0.218). A  weak direct correlation between 
attitude and practice was found in both teachers 
(r=0.343) and faculty members (r=0.238).

DISCUSSION
Selecting an appropriate antibiotic is the main 

concern in modern medicine and is strongly 
dependent on the correct diagnosis of  the disease 
and adequate knowledge of  antimicrobial issues.[1]

Using antibiotics without considering these factors 
is the main cause of  the emergence of  resistant 
microorganisms, a phenomenon that contributes to 
excessive costs in health services.[1,6] Unfortunately, 
despite antimicrobial policies which restrict the 
availability of  antimicrobial agents, self‑medication 
with antibiotics is still highly prevalent.[2,5,22]

Prior to any intervention for promoting rational 
antibiotic administration, it is necessary to determine 
the prevalence of  self‑medication and the  factors 
that contribute to this practice. Because these 
issues are specific for each country, estimating  the 
magnitude of  the problem with due regard for 
locally important factors seems necessary. In this 
study, we examined a sample of  high school teachers 
and university faculty members mainly because we 
had no data for these groups and also because they 
are representative of  the educated sectors of  Iranian 
society. We hypothesized that their knowledge, 

Table 2: Reasons for self‑medication with antibiotics

Reason Teachers 
N(%)=145 

(100%)

Faculty  
members  

N(%)=48 (100%)

P value

Friend’s advice 7 (4.8) 5 (10.4) 0.80
Leftover from 
previous illness

78 (53.8) 23 (47.9) 0.03

Pharmacologist’s 
advice

40 (27.6) 11 (22.9) 0.94

Over‑the‑counter 
from pharmacy

39 (26.9) 20 (41.7) 0.01

Table 3: Frequencies of common causes for using antibiotics 

Reason1 Total reported self-medication 
n(%)=193 (100%)

Teacher self-medication 
n(%)=145 (100%)

Faculty self-medication 
n(%)=48 (100%) 

P value

Sore throat 141 (73.1) 108 (74.5) 33 (68.8) 0.44
Common cold 41 (21.2) 27 (18.6) 14 (29.2) 0.12
Earache 36 (18.7) 26 (17.9) 10 (20.8) 0.66
Fever 32 (16.6) 22 (15.2) 10 (20.8) 0.36
Cough 31 (16.1) 23 (15.9) 8 (16.7) 0.90
Dysuria 29 (15) 25 (17.2) 4 (8.3) 0.14
Pain 27 (14) 20 (13.8) 7 (14.6) 0.89
Rhinorrhea 20 (10.4) 17 (11.7) 3 (6.3) 0.28
Diarrhea 8 (4.1) 8 (5.5) 0 0.10
Abdominal pain 4 (2.1) 2 (1.4) 2 (4.2) 0.24
Malaise 3 (1.6) 3 (2.1) 0 0.32
1Participants could choose more than one causes for using antibiotics

Table 4: Knowledge, attitude and practice in the irrational use of antibiotics

Knowledgea Attitudeb Practicec

Median (min-max) P Median (min-max) P Median (min-max) P
Total 7 (3‑9) 24 (15‑39) 3 (0‑10)
Teachers 7 (3‑9) 0.008 24 (15-38) 0.421 3 (0‑10) 0<.01
Faculty 7 (4‑9) 25 (15-39) 2 (0‑8)
aMaximum achievable score=9; bMaximum achievable score=45; cMaximum achievable score=16; Difference between 
groups (Mann‑Whitney U); P values less than 0.05 were considered statistically significant
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attitude, and practice scores would be higher than 
in other types of  population‑based samples. Overall, 
the rate of  self‑medication with antibiotics during 
the preceding year in our sample was 43.7% (47.1% 
among teachers and 35.8% among faculty). These 
rates are better than the results reported by Buke 
et  al.[7] in a survey of  faculty members (64.5%) 
and in a sample of  university students[23] (44.1%). 
Our rates are also relatively in concordance with 
rates reported by Sarahroodi and her colleagues 
in Iranian medical students (42.2%) and in Iranian 
non‑medical students (48%).[24] However, our figures 
were relatively higher than the results obtained 
from surveys of  the lay population in the United 
Arab Emirates (56.3%),[5] Sudan(48.1%),[25] Turkey 
(44.1%),[23] Europe (41%),[26] Israel (36.2%),[27] 
Vietnam (29.8%),[28] Spain (28%),[28] and Sweden 
(16.8%).[13]

Because teachers and faculty members are 
mentors for their students and a source of  
knowledge in society, the rates we found are 
disappointing. Surprisingly, self‑medication with 
antibiotics is common among educated groups,[17] 
probably because of  better access to the internet 
and pharmaceutical handbooks. In addition, other 
contributing factors noted by our participants and 
those of  other studies were leftover antibiotics from 
a previous illness,[2,5,6,8,10,13,27,29‑31] a friend’s advice,[27] 
consulting with a pharmacist,[5,23,28,30] poor access 
to doctors,[6] and availability of  over‑the‑counter 
antibiotics.[5,8,18,25,26] However, informal strategies 
which facilitate access to antibiotics, such as 
purchasing antibiotics via the internet, and 
over‑the‑counter purchases abroad,[5,6] can also play 
important roles.

In concordance with the results of  other 
surveys,[7,8,10,11,23,24,26,30,31] our participants reported 
sore throats (73.1%) and common colds (21.2%) as 
major reasons for self‑medication with antibiotics. 
Interestingly, Iran people believe that acute rheumatic 
fever usually results from an untreated sore throat, 
so they use antibiotics even if  doctors reassure them 
that they are ineffective. The use of  antibiotics for 
minor ailments like common colds shows that even 
members of  the educated stratum of  our society are 
unaware of  the consequences of  irrational antibiotic 
use and bears witness to the suboptimal effectiveness 
of  regulations for antibiotic accessibility. These 
findings are not limited to our community.[5,11] Other 
studies reported different diseases and symptoms 

as major reasons for self‑treatment with antibiotics, 
such as influenza,[5,32] upper respiratory infection,[22,29] 
bronchitis,[11,30,31] fever,[23] cough,[28,31] and teeth or 
gum symptom.[30]

Most of  the participants in our survey attained 
good scores for knowledge, attitude, and practice 
in relation to antibiotic administration and claimed 
that they were careful about antibiotic use. However, 
self‑medication with antibiotics was reported by 
about 43.7%. We estimated self‑medication with 
antibiotics on the basis of  the participants’ response 
to the question, “Have you ever used antibiotics for 
your children or yourself  during the last year?” The 
divergence instated and actual practice may reflect the 
use of  antibiotics without consulting a doctor on only 
one or two occasions during the previous year, even 
though the participants had adequate knowledge of  
and an appropriate attitude toward the consequences. 
Among our participants, better knowledge did not 
result in better attitude and practice, in contrast to the 
findings of  earlier studies.[23,33]

Our survey had some limitations typical of  
population‑based questionnaire surveys. One 
such limitation was the reliance on self‑reported 
rather than observed antibiotic use. We used a 
cross‑sectional method in view of  the absence 
of  data on knowledge, attitude, and practice 
regarding self‑medication with antibiotics in 
Iran. Further research based on a prospective 
observational design should help to overcome this 
limitation. Moreover, our sample was confined to 
high school teachers and faculty members who are 
not representative of  the entire Iranian population. 
To improve the generalizability, a random cluster 
sampling strategy to represent the entire population 
of  Iran would be a useful solution.

CONCLUSION
Self‑medication with antibiotics is a complex 

issue affected by various factors. Restricting the 
accessibility and availability to antibiotics seems 
essential to solve this problem. This goal might be 
feasible if  regulatory laws[2,5,10,18] are legislated by 
the government and are accompanied by measures 
to educate people via the mass media.[2] To reduce 
self‑medication with leftover antibiotics, doctors 
should prescribe antibiotics for a specific treatment 
period and should prescribe the exact number of  
tablets or capsules the patient will need.[10,11,18]
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