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Abstract 

Background: Antimicrobial resistance (AMR) is considered as one of the greatest public health and modern medicine 
threats. This bacterial AMR is responsible for millions of deaths world-wide.  
Objectives: To measure the knowledge, attitude and practices in the use of antibiotics and antimicrobial resistance among 
patients of a tertiary care hospital. 
Methods: This is an analytical cross-sectional study on a sample of Central Park Teaching Hospital Lahore, Pakistan from 
October 2025 to March 2026. The technique used in recruiting participants was non-probability consecutive sampling. 225 
adult patients visiting the outpatient department and ward of the hospital were selected. The data were obtained by using 
a structured interviewer-administered questionnaire. A score of ≥60% of the items was considered a good knowledge. The 
data were analysed with SPSS version 29. The following statistical methods were used: frequencies, percentages, mean ± 
standard deviation, chi-square test and logistic regression. A p-value ≤0.05 was considered statistically significant. 
Results: Mean age was 36.8 ± 12.6 years. Good knowledge was noted in 94(41.8%) and poor knowledge was noted in 
131(58.2%). 86(38.2%) correctly identified that antibiotics will not help with viral infections. Self-medication was reported 
by 105(46.7%) participants and 88(39.1%) discontinued antibiotics after they felt better. Higher education was significantly 
associated with good knowledge (p=0.002). Poor knowledge was significantly linked with self-medication (p=0.004), early 
discontinuation (p=0.011), leftover antibiotic use (p=0.009) and purchase of antibiotic without prescription (p=0.006). 
Higher education (AOR 2.4; 95% CI 1.4–4.2) and urban residence (AOR 1.8; 95% CI 1.1–3.1) independently predicted the 
good knowledge of participants.  
Conclusion: Many patients lacked knowledge about antibiotic usage and antimicrobial resistance. Unsafe use of antibiotics 
was frequent and was significantly associated with poor knowledge. To encourage rational use of antimicrobials, 
interventions in public education, prescription regulation and antimicrobial stewardship are needed.  
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Introduction 

ntimicrobial resistance (AMR) is considered as 
one of the greatest public health and modern 

medicine threats. Recent global estimates indicate 
that bacterial AMR is responsible for millions of 
deaths around the world, with the impact anticipated 
to grow unless action is taken to prevent, monitor 
and optimise the use of antimicrobial medicines.1,2 
One of the most modifiable factors contributing to 
AMR is inappropriate use of antibiotics. Antibiotics 
are often prescribed without a prescription for viral 
infections, also stopped when symptoms clear up, 
shared with family members or kept for another  

 

 
time.3,4 Whilst highlights of antimicrobial steward-
ship are often directed to prescribers and hospitals, 
patient behaviour is also a key contributor to anti-
biotic consumption patterns.5 
Irrational use of antibiotics is more difficult to control 
in low and middle income countries.6 It is driven by 
weak regulation of antibiotic sales, lack of access to 
good quality diagnostic services, inconsistent prescri-
bing and lack of public awareness. Inappropriate 
antimicrobial use has been acknowledged as a 
national public health threat in Pakistan and it is 
highlighted in the National Action Plan for AMR 2.0, 

A 
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which focuses on rational antimicrobial use, public 
awareness, surveillance, infection prevention and a 
One Health approach.7 Knowledge and attitude and 
practice (KAP) studies can be helpful to detect misco-
nceptions and unsafe practices concerning antibiotic 
use. Patients may want to be given antibiotics when 
they don't need them, or they may get them them-
selves from a pharmacy, because they think they are 
the right treatment for their fever, cough or sore 
throat, or if they think they need antibiotics for a viral 
infection. Likewise, if patients are unaware of what 
AMR is, they might discontinue antibiotic treatment 
prematurely, take remaining doses of prescribed 
antibiotics, or self-medicate.8,9 Local evidence in the 
patient population is crucial as awareness of antimic-
robial resistance and its practices are found to be 
different based on literacy, availability of healthcare 
services and socioeconomic conditions of the 
people.10-14 The tertiary care hospitals are used to take 
patients from a variety of backgrounds and are also 
useful to monitor patient awareness and behaviours 
related to antibiotics. 
Patient level awareness is of great importance 
because at times inappropriate antibiotic use starts 
before formal medical consultation. Some people 
take antibiotics without professional advice, based on 
past prescriptions, advice from others or convenient 
medications from the pharmacy. While such actions 
might seem insignificant on a personal level, they all 
add up to avoidable antibiotic use and the growth of 
antibiotic resistance. The understanding of such patt-
erns in the hospital attendees can be helpful in 
recognizing the practical aspect of areas that can be 
improved by implementing counselling, public 
education and antimicrobial stewardship programs. 
However, while there is growing awareness about 
AMR in Pakistan, there is still a lack of hospital 
reported evidence that assesses patient's knowledge, 
attitudes and antibiotic use practices at the same 
time. This is a gap that can be addressed to help iden-
tify priority areas for patient education and antimic-
robial stewardship interventions. The present study 
was designed to evaluate the knowledge, attitude 
and practice of antibiotic use and antimicrobial resis-
tance among patients at a tertiary care hospital in 
Lahore. Pakistan. The objective of this study was to 
measure the knowledge, attitude and practices in the 
use of antibiotics and antimicrobial resistance among 
patients of a tertiary care hospital. 

Methods 

This analytical cross sectional study was done at 
Central Park teaching hospital Lahore, Pakistan from 
October 2025 to March 2026. The study population 
was adult patients who attended the outpatient 
departments and inpatient wards during the study 
period. Subjects were aged 18 years and older, able to 
comprehend and answer the questionnaire, and gave 
written informed consent. Professional knowledge 
bias and incomplete data bias were minimized by 
excluding healthcare workers, medical students, 
nursing students, critically ill patients who cannot 
express consent, patients with cognitive impairment 
that impairs the ability to communicate, and patients 
who refuse consent as well as patients whose 
questionnaires were not completed. Sample size was 
calculated with the OpenEpi version 3.01. The 
expected frequency was set at 45% which is based on 
the literature from the region, 95% confidence 
interval and a margin of error of 5%. A sample size of 
217 participants was calculated. The final sample size 
was expanded to 225 to make up for the number of 
items that were not completely answered and for 
greater reliability. The sampling was non-probability 
consecutive sampling, and all the subjects who were 
eligible were interviewed continuously until the 
required sampling size was reached. 

Ethical approval was taken from Institutional Review 
Board Central Park Medical College Lahore with the 
IRB approval number CPMC/IRB-No/1548. The 
questionnaire was structured and developed after 
conducting an extensive literature review on the use 
of antibiotics, self-medication and awareness about 
AMR in English, and then translated into Urdu for 
the participants. This contained four sections: Demo-
graphic characteristics, knowledge about antibiotic 
use and AMR, attitudes about antibiotic use, and 
practices associated with the use of antibiotics. Minor 
wording changes were made after pilot testing with 
20 participants for clarity and comprehensibility who 
were not included in the final analysis. The know-
ledge section consisted of questions related to the 
purpose of antibiotics, their use for bacterial and viral 
infections, incompleteness of antibiotic courses, anti-
biotic misuse, AMR, and prescription of antibiotics 
by the physician. The possible answers were scored 
as either 1 or 0 for “correct” and “incorrect/do not 
know” respectively. The percentage of participants 
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with scores of 60% or greater was grouped together 
as having good knowledge, and those with less than 
60% were grouped together as having poor know-
ledge. Attitude was measured through the beliefs 
about antibiotic use for fever, sore throat, recovery 
from common illness, careful use of antibiotics, and 
importance of AMR. The practice section measured 
self-medication, buying antibiotics without a prescri-
ption, discontinuing antibiotics early after they have 
started to work, using unused antibiotics, sharing 
antibiotics, and finishing the course of antibiotics as 
prescribed. All participants gave written informed 
consent and confidentiality was ensured. 
Statistical analysis 

The data were entered, and analysed using SPSS 
version 29. For continuous variables, e.g., age, the 
data were presented as mean ± standard deviation. 
Categorical variables such as gender, residence, 
educational status, knowledge level, attitudes and 
practices were represented as frequencies and 
percentages. Chi-square test was used to assess 
associations between categorical variables. A logistic 
regression was done to determine the factors 
associated with good knowledge. Variables that had 
statistical significance in the bivariate analysis and 
associated demographic variables (age, sex, 
residence, education) were included in the 
multivariable logistic regression model. Odds Ratios 
(ORs) with 95% confidence intervals (CIs) were 
derived. P values were quoted and p ≤ 0.05 was 
deemed statistically significant. 

Results  

The final analysis included a total of 225 participants. 
The mean age was 36.8 ± 12.6 years. There were 
105(46.7%) males and 120(53.3%) females. The urban 
residents comprised 142(63.1%) and 83(36.9%) of the 
participants were from rural areas. As far as educa-
tion is concerned, 52 (23.1%) had primary education 
or less, 76 (33.8%) had secondary education and 97 
(43.1%) had intermediate or higher education. Demo-
graphic characteristics and knowledge responses are 
shown in Table 1. Overall, 94(41.8%) had good know-
ledge, and 131(58.2%) had poor knowledge. Miscon-
ceptions were found more frequently for viral infec-
tions, with only 86(38.2%) correct that antibiotics are 
not effective against viral diseases. 
 
 

Table 1: Demographics and Knowledge of Participants 

Variable  n(%) 

Gender- Male  105 (46.7) 

Gender- Female 120 (53.3) 

Residence- Urban 142 (63.1) 

Residence- Rural 83 (36.9) 

Education- Primary or less  52 (23.1) 

Education- Secondary  76 (33.8) 

Education-Intermediate and 
above  

97 (43.1) 

Antibiotics are effective in 
treating bacterial infections. 

139 (61.8) 

 Correctly knew antibiotics 
are not effective in treating 

viral infections 

86 (38.2) 

Knew that the incomplete 
course of antibiotics leads to 

resistance 

112 (49.8) 

Understood that the use of 
antibiotics can lead to 
resistance to the drugs 

118 (52.4) 

Acknowledged that 
antibiotics should be used 

only by prescription 

132 (58.7) 

 

 
Figure 1: Distribution of Knowledge Level about Antibiotic Use 
and Antimicrobial Resistance. 
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Of the 121 (53.8%) who responded yes to the question 
“Antibiotics help when you have a fever”, 109(48.4%) 
said they felt they needed antibiotics for a sore throat. 
But 147(65.3%) believed there was a need to be care-
ful when using antibiotics and 116(51.6%) acknow-
ledged that AMR was a serious health issue. Unsafe 
use of antibiotics was prevalent. 105 participants 
(46.7%) self-medicated and 102 (45.3%) bought anti-
biotics without prescription. 88(39.1%) participants 
reported early discontinuation due to symptom imp-
rovement. 73(32.4%) said they had retained some of 
their antibiotics and 49(21.8%) gave their antibiotics 
to family and/or friends. Attitudes and practices are 
shown in Table 2. 
Table 2: Attitudes and Practices of Participants Regarding 
Antibiotic Usage 

Variable  n(%) 

Thought that antibiotics aid recovery from 
fever 

121 (53.8) 

Thought that antibiotics aid recovery from 
Sore throat 

109 (48.4) 

Recognised AMR as a serious health issue. 116 (51.6) 

Thought that antibiotics should be used 
wisely 

147 (65.3) 

Practice Self-medication with antibiotics 105 (46.7) 

Bought antibiotics without prescription 102 (45.3) 

Discontinued antibiotics when symptoms 
improved 

88 (39.1) 

Used leftover antibiotics 73 (32.4) 

Share antibiotics with family/friend 49 (21.8) 

 

 
Figure 2: Unsafe antibiotic-related practices of the participants 

Figure 2 shows self-medication, obtaining antibiotics 
without prescription, early stopping of antibiotic use 
after improvement, use of leftover antibiotics, and 
sharing of antibiotics were the most common unsafe 
practices. Good knowledge was significantly associa-
ted with higher level of education (p=0.002). Of the 
participants who had an intermediate or higher level 
of education, 52 (of 97) had good knowledge (53.6%) 
while 13 (25.0%) had primary education or less. 
Furthermore, knowledge level was also significantly 
associated with antibiotic-related practices. Partici-
pants with poor knowledge about the drugs were 
more likely to self-medicate compared to those who 
have good knowledge, 75(57.3%) and 30(31.9%) resp-
ectively, p=0.004. Participants with poor knowledge 
were also significantly more likely to discontinue 
treatment early, to not finish the course of antibiotics 
and to buy antibiotics without a prescription. These 
are summarised in Table 3. 
Predictors of Good Knowledge: 
Multivariable logistic variation demonstrated that 
both higher education and urban residence were 
independently associated with good knowledge 
(AOR 2.4, 95% CI 1.4–4.2 and AOR 1.8, 95% CI 1.1–
3.1 respectively). 
Table 3: Association of knowledge level with antibiotic practices 
and predictors of good knowledge 

Variable Poor 
knowledge 

(%) 

Good 
knowledge 

(%) 

p-
value  

Self-medication 75 (57.3) 30 (31.9) 0.004 

Early discontinuation 61 (46.6) 27 (28.7) 0.011 

Leftover antibiotic use 52 (39.7) 21 (22.3) 0.009 

Purchase without 
prescription 

70 (53.4) 32 (34.0) 0.006 

Higher education - OR 2.4; 95% 
CI 1.4-4.2 

0.003 

Urban residence - OR 1.8, 95% 
CI 1.1-3.1 

0.028 

 

*Logistic regression analysis of predicting good knowledge. 
OR: Odds ratio; CI: Confidence interval. 
Table 3 shows association of knowledge level with 
antibiotic practices and those that predict good 
knowledge. 
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Discussion 

The present study evaluated the Knowledge, 
Attitude and Practice of antibiotic usage and AMR 
among patients visiting a tertiary care hospital. The 
findings revealed that only 94(41.8%) participants 
had good knowledge while 131(58.2%) had poor 
knowledge. Self-medication, buying antibiotics with-
out prescription and early termination of antibiotics 
were frequent. The results are significant because 
patient behaviour is a significant factor in the develo-
pment of irrational use of antibiotics and resistance. 
The major gap in knowledge found in this study was 
about viral infections. 86(38.2%) participants corr-
ectly answered that antibiotics do not work for viral 
diseases. Such a misconception is clinically important 
as fever, cough, sore throat and influenza-like symp-
toms are common indications for unnecessary use of 
antibiotics. A lack of information with regard to anti-
biotics has also been reported in other LIMC settings, 
where the antibiotics are commonly believed to be 
general medicines and are used for a quick recovery, 
not specifically for bacterial infections. 6,8,9,15 
About 105(46.7%) participants said they were self-
medicating and 102(45.3%) bought medicines that 
required a prescription. The results are consistent 
with previous evidence that non-prescription anti-
biotic access, self-medication, and public miscon-
ceptions are contributing factors to inappropriate 
antibiotic use.10-19 These can result in incorrect anti-
biotic selection, inadequate dosage, inappropriate 
duration, adverse drug effects, and unnecessary anti-
microbial exposure. It also decreases the chance for 
health care workers to know if an antibiotic is 
indicated. 88(39.1%) reported that treatment with 
antibiotics was interrupted early. Whilst in some 
clinical circumstances, the shorter course of anti-
biotics is now supported by modern stewardship, 
using antibiotics without expert advice is still not 
safe. Patients might discontinue treatment without 
knowing the diagnosis, severity or length of treat-
ment. This emphasizes the importance of good pres-
cription counselling at all encounters involving an 
antibiotic. Higher educational status was signific-
antly associated with good knowledge. Those with 
intermediate and higher levels of education were 
more likely to know about antibiotic use and AMR. 
Education alone may not be enough to stop 
inappropriate antibiotic use, as some educated 
participants engaged in unsafe practices, though this 

finding is consistent with other studies that found 
that education alone is not the only way to increase 
health literacy, antibiotic knowledge, and awareness 
of antimicrobial risks.12,15,20,21 Antibiotic availability 
and previous encounters, price of the product, and 
cultural belief may also have an impact on behaviour. 
The positive association of urban residence with 
good knowledge remained after controlling for these 
variables. Urban participants may be more likely to 
have access to skilled health care providers, health 
campaigns, information on the internet, and health 
counselling in a pharmacy than rural residents. The 
combined effect of exposure to health facilities, to 
counselling in pharmacies, to digital information on 
health, and to public awareness campaigns in urban 
areas can help to increase knowledge levels relative 
to rural areas. This implies that awareness creation 
campaigns should be focused on rural communities 
and the less literate people. Poor knowledge was 
significantly linked to unsafe antibiotic practices such 
as self-medication, discontinuation of antibiotic use 
before they were used to their full capacity, antibiotic 
use due to leftovers, and purchasing antibiotics with-
out prescription. The results indicate that education 
of patients may be a way to decrease inappropriate 
antibiotic use. But education must be integrated with 
an overall strategy to improve antimicrobial steward-
ship, such as prescription regulation, the role of the 
pharmacy, surveillance, stewardship education, and 
framing the message for public health.22-25 The results 
of this study reinforce the need to add structured 
patient education to hospital antimicrobial steward-
ship initiatives. Inappropriate antibiotic use may be 
reduced by standardised physician and pharmacists 
counselling combined with educational resources in 
both outpatient and inpatient settings. The results 
have real-world implications in terms of antimicro-
bial stewardship. Patient counselling and public 
education should be incorporated into the hospital 
based stewardship programmes as well as prescriber 
behaviour. Physicians and pharmacists should exp-
lain the necessity of antibiotics, not using them in 
viral diseases, the dangers of self-medication, and the 
importance of following advice of the physician. Low 
cost interventions such as educational posters, leaf-
lets, videos in the waiting areas and pharmacist-led 
counselling can be helpful. 
The use of antibiotics needs to be regulated at the 
policy level. Antibiotics must be dispensed only on 
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valid prescription and pharmacists should be trained 
to advise patients on good antibiotic usage. It is also 
important to raise awareness of AMR in the public by 
using media, schools, hospitals, and community hea-
lth programmes.  

Limitations: The findings of this study may not be 

generalisable due to the focus on a single tertiary care 

hospital. Recall bias and social desirability bias are 

potential sources of error in self-reported data. The 

study did not measure actual antibiotic purchases or 

usage, but rather reported behaviour. 

Conclusion  
 
 

A significant number of patients lacked knowledge 
about the use of antibiotics and antimicrobial resis-
tance. Misconceptions about antibiotic use for viral 
diseases were prevalent, as were risks of self-medica-
tion, buying antibiotics without a prescription, early 
stopping, leftover antibiotic use, and sharing antibio-
tics. Poor knowledge was related to unsafe antibiotic 
practices and higher education and urban residence 
were associated with better knowledge. The results 
endorse the necessity of patient-centred antimicro-
bial stewardship interventions, public awareness 
campaigns, more strict drug prescription regulations, 
and better counselling by healthcare professionals. 
The need for future multicentre studies to evaluate 
the relationship with the knowledge and practices of 
antibiotics in different regions and populations. 
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