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ABSTRACT

Background: Over-the-counter antibiotic use is a growing public health concern, contributing to antimicrobial resistance,
particularly in low- and middle-income countries. This practice is common among students, who often access antibiotics
without medical consultation. This study determined the frequency, knowledge, and practices of over-the-counter use of

antibiotics among medical and non-medical students.

Methods: A descriptive cross-sectional study was conducted at Services Institute of Medical Sciences, Lahore, over a 6-
month period. A total of 400 participants were recruited, including 200 medical students from a tertiary care hospital and
200 non-medical students from a nearby college selected by non-probability convenience sampling. Students who were on
regular prescribed medication were excluded. Data were collected through face-to-face interviews using a questionnaire.

SPSS version 23 was used to enter and analyze data.

Results: Over-the-counter antibiotic use was reported by 26.8% of medical students and 43.5% of non-medical students.
Common reasons included cold and fever. Analgesics and antipyretics were the most often utilized medications, followed
by antibiotics and antidepressants. Pharmacies were the main source. Awareness of side effects was higher in medical stu-
dents (64.5%), and 57.5% of medical students and 28.5% of non-medical students recommended drugs to others, while 16%
of medical students and 8% of non-medical students reported side effects.

Conclusion: The findings show that while non-medical students also self-medicate, medical students do so more frequently
and with greater awareness of potential negative effects—There is also an urgent need to raise awareness regarding over-

the-counter use of antibiotics.
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INTRODUCTION

The practice of people treating their own illnesses without
seeking medical advice from a professional is common. It
entails managing minor ailments or reducing symptoms
by using over-the-counter antibiotics, herbal treatments,
or other alternative therapies.!

Despite concerns about drug abuse and irrational
use, the prevalence of use of over-the-counter antibiotics
is extremely high, especially in low- and middle-income
countries. All over the world, the prevalence of over-the-
counter use of antibiotics is very high: 68% in Europe and
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much higher in developing countries; 92% in Kuwait,
42.5% in Jordan, 60% in India, and 78% in Nepal.>® Stud-
ies in Pakistan have shown a high prevalence of 68.8%.*

The severity of the illness, the medications used, the
patient’s financial status, and cultural factors can all im-
pact over-the-counter antibiotic use practices.’ The most
frequently treated conditions by over-the-counter use of
antibiotics among respondents in Karachi are fever, aller-
gy, and cough.?

Previous studies observed that the prevalence of
over-the-counter antibiotic use among medical students
was higher than among non-medical students. In India,
92.7% of health science students and 88.24% of nursing
students in northern India, respectively, used non-
prescribed antibiotics.® On the other hand, 48% of non-
medical students used non-prescribed antibiotics’

Non-prescription antibiotic drugs have their poten-
tial risks, including incorrect self-diagnosis, delay in
seeking medical advice, adverse reactions, drug interac-
tions, incorrect dosage, incorrect choice of therapy, and
masking of a severe disease ®

For these reasons, it is imperative to investigate
over-the-counter use of antibiotics among medical and
non-medical students. It will help ascertain the frequency
and patterns of over-the-counter antibiotic use and be-
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haviors, which can provide significant insights into the
health needs and routines of these students, especially
the role of educational background. This understanding
forms the basis for assessing potential risks and
knowledge gaps. Hence, this study aims to determine the
frequency, knowledge, and practices regarding over-the-
counter antibiotic use among medical and non-medical
students.

PATIENTS AND METHODS

This cross-sectional study was conducted at the Services
Institute of Medical Sciences, Lahore, to explore how of-
ten medical and non-medical students use antibiotics over
the counter. A total of 400 students took part in the
study, with equal representation from medical and non-
medical colleges. The sample size was calculated using
WHO guidelines, with a 95% confidence interval, a relative
precision of 0.01, and an anticipated population propor-
tion of 66%.° The participants were selected through
convenience sampling. Students currently enrolled in
medical and non-medical colleges, aged 18-25 years, who
were present during the study period and provided in-
formed consent were included. Students with close family
members in the medical profession, those on long-term
prescribed medications, those with chronic illnesses re-
quiring frequent healthcare interactions, and those who
declined participation or submitted incomplete question-
naires were excluded.

Information was gathered through face-to-face in-
terviews using a structured questionnaire. The
guestionnaire was divided into two parts: the first collect-
ed basic demographic details, while the second focused
on how frequently students self-medicated and the rea-
sons behind this behavior. Medical students were
interviewed at a tertiary care medical college and hospi-
tal, whereas non-medical students were recruited from a
nearby degree-awarding college. Over-the-counter use of
antibiotics was defined as taking any medicine without a
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doctor’s prescription, and its frequency was grouped as
frequent, occasional, or rare based on use over a six-
month period.

All data were entered and analyzed using SPSS ver-
sion 23. Numerical data were summarized using averages
and standard deviations, while categorical data were pre-
sented as frequencies and percentages to clearly describe
the findings.

RESULTS

The demographic characteristics of the participants are
shown in Table 1. About a quarter, 26.5% (53) of the med-
ical students and 43.5% (87) of the non-medical students
were using over-the-counter antibiotics. Among medical
students, 39% (78) used older prescriptions for their cur-
rent disease, while among non-medical students, 43.5%
(87) did so. Analgesics and antipyretics were the second
most commonly used medications among medical and
non-medical students (26.3% vs. 43.5%), symptomatic
medications such as anti-emetics, anti-diarrheal, and anti-
histamines (8.3% vs. 8.5%), and antidepressants (4.3% vs.
4.5%). The most commonly used antibiotics are listed in
Table 2.

The most common ailments for which medical stu-
dents used over-the-counter antibiotics were fever and
the common cold (75% vs. 58%). The same ailments were
most frequently self-medicated in non-medical students
with percentages of 72% (fever) and 44.5% (common
cold). The reasons for over-the-counter antibiotic use are
shown in Table 3.

Both medical and non-medical students most fre-
guently obtained their medications from pharmacies (82%
vs. 89%), friends and relatives (11% vs. 8%), and sample
medications (7% vs. 3%), respectively. Only 64.5% of med-
ical students were aware of the negative effects of over-
the-counter antibiotic use, compared with 61.5% of non-
medical students.

Table 1: Frequency distribution of demographic characteristics of medical and non-medical students (n = 400)

Characteristics

Medical Students (n=200)

Non-Medical Students (n=200)

Age in years (mean, SD) 21.7 (1.63) 20.28 (1.45)
Gender

Male 124 (62%) 78 (39%)
Female 76 (38%) 121 (60.5%)
Residence

Days scholar 70 (35%) 90 (45%)
Hostelite 130 (65%) 110 (55%)

Table 2: Frequency distribution of commonly used antibiotics among medical and non-medical students (n = 400)

Commonly used antibiotics

Medical Students (n=200)

Non-Medical Students (n=200)

Amoxicillin (+ clavulanic acid) 120 (60.0%) 130 (65.0%)
Azithromycin 100 (50.0%) 80 (40.0%)
Ciprofloxacin 70 (35.0%) 110 (55.0%)
Metronidazole 60 (30.0%) 100 (50.0%)
Cephalosporins (e.g., cefixime) 90 (45.0%) 50 (25.0%)
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Table 3: Frequency distribution of reasons for use of over the counter use of antibiotics (n=400)

Reasons for use

Medical students

Non-medical students

Convenience

151 (75.5%)

163 (81.5%)

Cost saving 21 (10.5%) 12 (6%)
Lack of trust in doctor 14 (7%) 8 (4%)
Privacy 14 (7%) 17 (8.5%)
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Figure 1: Bar chart showing perception of students regarding over-the-counter use of antibiotics

Only 8% of respondents who were not medical students
reported experiencing negative medication effects, com-
pared to 16% of respondents who were medical students.
About 28.5% of non-medical students and 57.5% of medi-
cal students, respectively, suggested these medications to
their friends and family.

DISCUSSION

The present study highlights a concerning pattern of over
the counter use of antibiotics among both medical and
non-medical students, with a notably high prevalence
observed among non-medical students (43.5%), compared
to their medical counterparts (26.5%) despite differences
in academic back ground, the use of antibiotics without
prescription is fairly common, most commonly driven by
the need to manage minor ailments like fever and com-
mon cold. These conditions, which are largely viral in
origin, were the leading indications for antibiotic use, re-
flecting a significant gap in proper understanding and
application of antibiotic therapy. The most commonly
used antibiotics were: Amoxicillin (£ clavulanic acid),
Azithromycin, and Ciprofloxacin.

In addition to antibiotics, students reported using
other medications, such as analgesics, antipyretics, and
symptomatic treatments. This indicates an overall trend
of self-directed self-care among students. Pharmacies
emerged as the primary source of antibiotics, highlighting
the easy access and lack of regulatory control. Nearly half
of the non-medical (430.5%) and 39% of the medical stu-
dents used older prescriptions to treat their present
ailment. Although a reasonable proportion of students
(64.5% of medical and 61.5% of non-medical students)
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were aware of the potential side effects of antibiotics, this
awareness was insufficient to curb the use of unpre-
scribed antibiotics. The most common reasons for using
over-the-counter antibiotics were convenience and cost
savings, which emphasize the importance of easy access
to and affordability of healthcare in the community.

Over-the-counter antibiotic use practices vary
among medical and non-medical students due to differ-
ences in healthcare availability and medical skill. Globally,
67.5% of medical students and 59.4% of non-medical stu-
dents reported using over-the-counter antibiotics; this
finding is in line with the results of this study .1°

Medical and non-medical students approach over-
the-counter use of antibiotics differently because of their
level of medical knowledge and access to healthcare.
Medical students tend to use medicines more carefully,
relying on what they have learned and getting drugs from
pharmacies for minor problems. In contrast, non-medical
students often depend on advice from friends or family
and may not fully understand the risks, showing a need
for better health education.

Another study in Pakistan indicates that over-the-
counter use of antibiotics was very common among medi-
cal students. Particularly, since the start of the pandemic,
316 out of 374 medical students (84.5%) and 90 out of
115 non-medical students (78.3%) reported taking medi-
cation on their own. Over-the-counter antibiotic use rates
are substantial, indicating a noteworthy trend among stu-
dents, both medical and non-medical.!

Analgesics, antipyretics, and antibiotics were the
most commonly used medications by participants in a
recent study on this trend, with utilization percentages of
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55.7%, 15.3%, and 11.1%, respectively. Coughs or flu
symptoms (16%) and general body pain (14%) were the
main reasons for over-the-counter antibiotic use.

Pharmacists were the primary source of information
about the medications used; 35.2% of participants ob-
tained prescriptions from them, and 22.8% relied on their
own past knowledge or personal experience with similar
ailments. In this study, 39% of medical and 43.5% of non-
medical students used older prescriptions to treat current
ailments. This finding is consistent with another study
conducted in Nepal, in which 30.8% of students used old-
er prescriptions.!? This suggests that although community
pharmacies are a major source of non-prescription medi-
cations. Highlighting the role of professional advice and
self-awareness in over-the-counter antibiotic use practic-
es in both groups.®

Symptomatic treatments were utilized by 8.3% of
medical students and 8.5% of non-medical students.
These other drugs included anti-emetics, anti-diarrheal,
and anti-histamines. Antidepressants were the least used
medications in our study, reported by 4.3% of medical
students and 4.5% of non-medical students, showing that
students are less likely to use non-prescribed drugs affect-
ing mental health. Similarly, other studies have observed
that students rely more on medications that provide quick
relief for everyday problems. For example, anti-
histamines and anti-emetics were used by many students,
showing that issues like allergies, nausea, and vomiting
are often managed without consulting a doctor. Although
these medicines are used less than painkillers, their use
still shows a wide tendency among students to deal with
minor health problems. Overall, this shows that self-
medication is not limited to pain relief and antibiotics but
also plays a role in the routine management of common
conditions.

Another study showed that in 47.5% of the cases,
community pharmacies were shown to be the most com-
mon source for non-prescription antibiotics. This implies
that people regularly go to these stores to get antibiotics
without a doctor’s prescription. Closely behind, directly
referred doctors accounted for 46.1% of participants’
medication purchases, making them the second-most-
popular source.?

Among medical students and non-medical counter-
parts, analgesics and antipyretics had the highest
prevalence, 60.8% and 43.5%, respectively. Non-medical
students used antibiotics more frequently, showing a
43.5% usage rate compared to medical students at 26.8%.
Symptomatic treatments, which include anti-emetics, an-
ti-diarrheal medications, and antihistamines, were
reported by 8.3% of medical students and 8.5% of non-
medical students. The usage of antidepressants was quite
low; only 4.3% of medical students and 4.5% of non-
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medical students reported using them. The results point
to analgesics and antipyretics as medications of choice,
showcasing specific other areas of divergence.

A study conducted in Sudan showed that in 47.5% of
the cases, community pharmacies were shown to be the
most common source for non-prescription antibiotics.
This implies that people regularly go to these stores to get
antibiotics without a doctor’s prescription. Closely behind,
directly referred doctors accounted for 46.1% of partici-
pants’ medication purchases, making them the second-
most-popular source.?

This highlights the pivotal role of pharmacies in facil-
itating access to medications without prescription. Such
practices raised concerns regarding potential misuse of
medicines such as antibiotics and antidepressants. Easy
access to medicine encourages individuals to bypass med-
ical consultation.

Pharmacies were the main source of medicines (82%
of medical students and 89% of non-medical students). A
dependence on personal networks was evident as 11% of
medical students and 8% of non-medical students re-
ceived their medication from friends and family. Less
often, sample medications were obtained by 7% of medi-
cal students and 3% of non-medical students. These
medications were typically provided by pharmaceutical
representatives or during medical visits. This pattern em-
phasizes the importance of pharmacies as the primary
source for medicine access, with personal and sample-
based sources coming in second.

Another finding is that students who are better in-
formed about the side effects of over-the-counter
antibiotic use are less likely to engage in this practice. The
logistic and stepwise logistic regression models are com-
parable in this regard.! According to a study conducted in
Bangladesh, pharmacy students are more cautious about
the over-the-counter use of antibiotics because they have
greater knowledge of medications.!* Therefore, increasing
students’ knowledge through various approaches may
help lower the rate of over-the-counter antibiotic use.

We observed that only 64.5% of medical students
were aware of the side effects of over-the-counter antibi-
otic use, and only 61.5% of non-medical students were
aware of these effects. In a similar study of medical and
non-medical students in Saudi Arabia, 22.5% of partici-
pants reported experiencing a side effect after over-the-
counter antibiotic use. Of them, about 69% reported ex-
periencing adverse medication reactions. The vast
majority of responders (77.8%) were from a study con-
ducted in India.®

They said they were comfortable with over-the-
counter use of antibiotics. 6.1% of respondents experi-
enced adverse effects as reported.
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Its cross-sectional design, possible recall bias, and
restricted generalizability as a result of sampling from
specific institutions are some of the main limitations of
this study. Nonetheless, the comparative method and
sufficient sample size are its strong points.

CONCLUSION

Non-prescription antibiotic use is common among both
groups, with a higher prevalence in non-medical students.
Despite better awareness among medical students, inap-
propriate use persists, particularly for minor illnesses.
Easy access through pharmacies highlights regulatory
gaps. Strengthening enforcement and targeted educa-
tional interventions are essential to promote rational
antibiotic use.
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