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ABSTRACT 

Background: Antibiotic resistance is a critical global health threat, primarily driven by the misuse and overuse of 

antibiotics. Comparing awareness and practices related to antibiotic use across demographic groups can inform strategies to 

combat this issue, particularly in regions like Pakistan where resistance is escalating. 

Objectives: This study compares knowledge, attitudes, and practices regarding antibiotic use between the general 

population and medical students in Pakistan and identifies key socio-demographic predictors of misuse. 

Methods: A comparative cross-sectional study was conducted with 220 participants (110 general population, 110 medical 

students). Data were collected via structured surveys capturing demographics, awareness, attitudes, and practices 

concerning antibiotics. Statistical analyses included chi-square tests and multivariate logistic regression to identify 

significant predictors, with p<0.05 considered statistically significant. 

Results: Medical students demonstrated greater awareness of antibiotic resistance (71.8% recognizing decreased efficiency) 

compared to the general population (58.2%, p=0.049). Self-medication was significantly higher in the general population 

(51.8%) than among medical students (26.4%, p=0.038). Regression analysis revealed that education level (OR=3.09, 

p<0.001), previous antibiotic use (p<0.001), and income (OR=-0.01, p=0.022) were significant predictors of misuse. 

Conclusion: Targeted public health interventions are urgently needed to enhance awareness of antibiotic resistance, 

particularly among the general population. Educational campaigns, stricter over-the-counter sales regulations, and improved 

access to healthcare are essential to reduce misuse and curb resistance development. 

Keywords: Antibiotic Resistance, Self-Medication, Health Knowledge, Health Behavior, Socioeconomic Factors, Health 

Education, Healthcare Disparities 
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INTRODUCTION 
Antibiotic resistance is a pressing global health crisis 

exacerbated by self-medication and over-the-counter 

availability in Pakistan. In the early 20th century, 

antibiotics were discovered, leading to the treatment of 

bacterial infections and reducing morbidity and mortality 

rates [1]. But widespread and often irrational use of 

antibiotics has spawned antibiotic resistant bacteria 

threatening to renege on these medical advances [2]. 

Bacteria have developed the ability to resist it, that is, to 

adapt to the environment where they're exposed to 

antibiotics that should kill them or at least slow down their 

growth. Infections become increasingly difficult to treat 

over time as bacteria can acquire new genetic material, 

become mutated, or express genes differently to avoid the 

effects of antibiotics [3]. This is a prime example of 

bacterial adaptation in 'survival of the fittest' response to 

antibiotic pressures, as described by Khan FU et al. (2022). 

In Pakistan, irrational use of antibiotics is a serious public 

health issue. Studies highlight the significant misuse of 

antibiotics, with cultural and socio-economic factors 

playing a central role , mainly due to easily accessible over 
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the counter distribution, unawareness, improper 

prescriptions and self-medication [4]. The research shows 

that antibiotics are often prescribed unnecessarily, 

especially for children, and that adults often take them 

without prescriptions. Purchasing antibiotics and not 

completing the full course of antibiotics is common, as is 

sharing leftover medications with others [5]. Moreover, 

socio-demographic factors such as gender, age, and level 

of education influence self-medication behavior, and urban 

populations tend to self-medicate more than their rural 

counterparts. Rational or irrational use of antibiotic has 

consequences that extend beyond the individual. Antibiotic 

resistance occurs in humans, animals and the environment 

because bacteria that are resistant can transfer resistance 

genes to other species making the management of bacterial 

infection more difficult [6]. This phenomenon of the 

development of MDR strains is accelerated by 

indiscriminate and inappropriate use of antibiotics. The 

World Health Organization (WHO) [7] warns we are 

rapidly approaching a 'post antibiotic era' with basic 

antibiotics no longer used to treat common infections. In 

many low- and middle-income countries (LMICs) such as 

Pakistan, the prevalence of self medication with antibiotics 

is common. All these behaviours are influenced by 

convenience, cost, cultural beliefs, and the presence of 

antibiotics without prescriptions. In Jordan and Nigeria, 

over 40–53 percent of respondents stated that they self 

medicate for convenience and cost saving as main 

drivers.[8]. Also, in Pakistan, antibiotics are often misused 

for conditions that do not require them, such as viral 

infections, like colds and flu, which reflects a lack of 

understanding of which drugs are appropriate for which 

condition.[9].There are multiple studies that have shown 

that a large percentage of the population (including 

medical students) have misconceptions about antibiotics. 

For instance, individuals generally stop taking antibiotics 

when they begin to feel better rather than finishing the 

course, thus creating resistant strains.[10]. In addition, 

urban residents and males are more knowledgeable about 

antibiotics than are their rural and female counterparts, 

although that knowledge does not necessarily translate into 

appropriate usage. However, even among medical students 

awareness of antibiotic resistance is higher than in the 

general population, but gaps in understanding, and 

practices remain.[11]. Comprehensive strategies are 

needed to address the problem of irrational use of 

antibiotics including regulation of over-the-counter sale of 

antibiotics, public campaigns and development of 

antibiotic stewardship programs. All these parts are 

integral part of public health education and it is essential to 

correct the misconceptions about antibiotics, use them 

responsibly and take prescribed treatment. Studies [12] 

show that interventions, such as stewardship programs that 

educate healthcare professionals and the public about how 

to use antibiotics properly, are needed to reverse the trend 

of increasing resistance. The aim of this study was to 

analyse the prevalence of irrational antibiotic use in 

Pakistan and the socio cultural and economic factors that 

contribute towards irrational antibiotic use. The goal of 

this research was to provide actionable insights that will 

inform policy intervention, public health strategies, and 

educational programs to reduce the growing threat of 

antibiotic resistance by understanding patterns of misuse, 

and the underlying reasons. [13]. Previous research has 

shown that tackling this issue will require a multi pronged 

approach, including better healthcare access, regulatory 

enforcement and better public education to curtail the issue 

and ensure future generations have access to effective 

antibiotics. Therefore, this study supports the need for 

immediate intervention of public education, regulation 

enforcement and sustainable strategies to avert antibiotic 

resistance to protect the health of the population[14] This 

study is unique in comparison of antibiotic use behaviours 

between medical students and general population in 

Pakistan, and the effect of education and socio 

demographic factors on antibiotic use behaviours. It 

provides a critical perspective employing a broad reaching 

lens to help predict and anticipate strategies that may be 

targeted at reducing antibiotic misuse and resistance. 

 

MATERIALS AND METHODS 
This study employed a comparative cross-sectional design 

to assess antibiotic resistance awareness, behaviours, and 

socio-demographic characteristics between two groups: the 

population in Pakistan and medical students. This design 

was selected because it could give a snapshot of what 

differences there were in awareness and practices between 

these two very distinct groups in one moment in time. The 

comparison that is made by the study is consistent in 

identifying associations and predictors of antibiotic 

misuse. Participants were divided into two groups: The 

population were adults aged 18 years and above in the 

general population and medical students in medical 

institutions at the time of the study. The socio-

demographic diversity of the sample group comprised 

people from diverse age groups, different levels of income 

and education from four provinces of Pakistan (Punjab, 

Sindh, Baluchistan and Khyber Pakhtunkhwa). Participants 

included medical student group sizes across multiple 

academic years to achieve a broad range of perspectives in 

this cohort. There were 220 participants (110 per group) in 

the study. The power analysis was based on an 80% 

probability of detecting significant differences with a 5% 

significance level, and an expected effect size of 0.3, as 

determined from previous studies. This was done to make 

sure we had enough statistical power to make reliable 

comparisons. Recruitment was stratified random sampling 

to be diverse by age, gender, and educational background 

in each group. Looking for a broad range of participants, 

recruitment took place in community settings (e.g., 

universities, clinics, pharmacies, and public spaces), as 

well as online platforms. Data was collected through a self 
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administered and structured questionnaire, both in English 

and Urdu versions to accommodate participants of 

different linguistic backgrounds. The questionnaire was 

divided into four sections: knowledge, attitudes, practices 

(KAP) and demographics. Questions included age, gender, 

education, income, and affiliation (public or private 

institutions). The knowledge section measured 

participants’ understanding of antibiotic resistance and 

awareness of commonly used antibiotics, and their 

perceptions about antibiotic effectiveness. The attitudes 

and practices section examined behaviours including self-

medication, leftover antibiotic use, and a desire to seek 

medical advice about using antibiotics. To ensure clarity 

and cultural relevance, the questionnaire was adapted from 

existing validated surveys. It was piloted with a small 

group of participants to test its clarity, relevance, and 

comprehensibility. Feedback from the pilot study was 

incorporated to refine the final questionnaire before 

deployment. Data collection occurred between January till 

September 2023 main centre of study was Rashid Latif 

Khan University Medical and Dental College (RLKU). 

The surveys were coded and analyzed using SPSS 

(Statistical Package for the Social Sciences). Demographic 

characteristics and responses regarding knowledge, 

attitudes, and practices were summarized using descriptive 

statistics (frequencies and percentages). Chi-square tests 

were conducted to analyse associations between practices 

(e.g., self-medication) and categorical variables such as 

age, gender, and education level. Logistic regression was 

used to identify significant predictors of antibiotic misuse 

and adherence to prescribed practices. Variables for 

regression were selected based on clinical relevance and 

prior literature, and assumptions were tested to confirm the 

robustness of the model. Multicollinearity checks, using 

variance inflation factors (VIF), ensured the independence 

of predictor variables. Statistical significance was set at p 

≤ 0.05. The study was conducted in accordance with 

ethical standards and approved by the Institutional Review 

Board (IRB) approval ref no. RLKUMC/IRB/0031/23 of 

Rashid Latif Khan University Medical and Dental College 

(RLKU). Participants were informed about the study’s 

purpose and provided written consent to participate. 

Confidentiality and anonymity were assured, and 

participation was entirely voluntary. Despite its strengths, 

the study has certain limitations. The reliance on self-

reported data introduces the possibility of recall bias or 

social desirability bias. Additionally, the cross-sectional 

design limits the ability to infer causality, as the findings 

represent a single point in time and may not capture 

changes in behaviour over extended periods. Nonetheless, 

the study provides valuable insights into the patterns of 

antibiotic use and misuse, offering a basis for future 

interventions and policy development. 

 

RESULTS 
Comparisons between the general population and medical 

students show large differences in awareness, behaviour, 

and demographic antibiotic use and resistance factors. In 

general, medical students have a better understanding of 

antibiotic resistance and are more likely to correctly 

identify a decrease in antibiotic efficiency and to behave 

responsibly (i.e., not sharing leftover antibiotics). Medical 

education seems to play an important role in shaping better 

health-related behaviours as p values indicate statistically 

significant differences in several categories such as age 

distribution, income levels, and self-medication practice. 

Income also seems to shape antibiotic usage patterns, and 

lower income groups are more likely to self-medicate, an 

indication of barriers to care. 

 The show plots the differences in key practices and 

awareness levels between medical students and the 

population as a whole. They found that medical students 

are much more aware of the deleterious effects of 

decreased antibiotic efficiency and feel more comfortable 

speaking with doctors about antibiotic use and self-

medication rates are much lower than in the general 

population. 

 Table 2 shows a comparison of antibiotic usage 

patterns revealing that both groups of antibiotic use are 

similar, but while both groups use the same antibiotics, 

such as Amoxicillin and Augmentin, medical students use 

a wider variety more frequently. The reason could be 

because they know when and how to use these 

medications. For example, there were 45.5% of medical 

students and 40.9% of the general population regarding the 

usage of Amoxicillin, and a similar trend was noted with 

antibiotics such as Azithromycin and Ciprofloxacin. This 

demonstrates the relevance of education to promote the 

appropriate use of antibiotics and to mitigate the risks of 

resistance. 

 Fig-2 shows chart shows how different antibiotics 

were used by the groups. Despite using similar antibiotics 

such as Amoxicillin and Augmentin, medical students 

utilize a broader range of antibiotics, as they are better at 

understanding when to use antibiotics. 
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Figure-1: Comparative Awareness and Practices 

 

 
Figure-2: Comparison of Antibiotic Usage Between Groups 

 
Table-1: Comparative Analysis of Antibiotic Resistance Awareness, Behaviour, and Demographics 

Category General Population (n=110) Medical Students (n=110) p-value 

Gender Distribution 
   

Male 59 (53.6%) 53 (48.2%) 0.072 

Female 51 (46.4%) 57 (51.8%) 
 

Age Groups 
   

18-22 years 49 (44.5%) 83 (75.5%) 0.045 

23-30 years 44 (40.0%) 22 (20.0%) 
 

Above 30 years 17 (15.5%) 5 (4.5%) 
 

Income Level 
   

< 30,000 PKR 37 (33.6%) 15 (13.6%) 0.041 

30,000 - 70,000 PKR 52 (47.3%) 59 (53.6%) 
 

> 70,000 PKR 21 (19.1%) 36 (32.7%) 
 

Educational Qualification 
   

High School 33 (30.0%) - 0.082 

Undergraduate Degree 55 (50.0%) 88 (80.0%) 
 

Postgraduate Degree 22 (20.0%) 22 (20.0%) 
 

Affiliations 
   

Private Institutes 77 (70.0%) 71 (64.5%) 0.073 

Public Institutes 33 (30.0%) 39 (35.5%) 
 

Understanding Antibiotic Resistance 
   

Decreased efficiency 64 (58.2%) 79 (71.8%) 0.049 

Increased efficiency 33 (30.0%) 20 (18.2%) 
 

Don’t understand 13 (11.8%) 11 (10.0%) 
 

Opinions on Leftover Antibiotics 
   

Leftover antibiotics should be reused 23 (20.9%) 10 (9.1%) 0.050 

Sharing leftovers is safe 26 (23.6%) 8 (7.3%) 
 

Comfort Discussing With Doctor 
   

Comfortable 50 (45.5%) 86 (78.2%) 0.048 

Uncomfortable 33 (30.0%) 13 (11.8%) 
 

Self-Medication Behavior 
   

Uses without prescription 57 (51.8%) 29 (26.4%) 0.038 

Buys without prescription 53 (48.2%) 17 (15.5%) 
 

Shared prescribed antibiotics 24 (21.8%) 11 (10.0%) 
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Table 2: Comparison of Antibiotics Used Between General Population and Medical Students 

Antibiotic Name General Population (n=110) Medical Students (n=110) 

Amoxicillin 45 (40.9%) 50 (45.5%) 

Azithromycin 30 (27.3%) 40 (36.4%) 

Ciprofloxacin 20 (18.2%) 25 (22.7%) 

Metronidazole 15 (13.6%) 20 (18.2%) 

Cefixime 10 (9.1%) 15 (13.6%) 

Doxycycline 5 (4.5%) 8 (7.3%) 

Augmentin 35 (31.8%) 42 (38.2%) 

Clarithromycin 18 (16.4%) 22 (20.0%) 

Erythromycin 12 (10.9%) 14 (12.7%) 

Levofloxacin 8 (7.3%) 10 (9.1%) 

 
Table-3: Multivariate Logistic Regression Results 

Variable Coefficient 95% CI (Lower, Upper) p-value 

Intercept (Constant) 1.88 (0.55, 3.21) 0.003 

Age 0.02 (0.01, 0.04) 0.041 

Education Level 0.30 (0.15, 0.45) 0.001 

Income (per 1,000 PKR increment) -0.01 (-0.015, -0.005) 0.022 

Previous Antibiotic Usage 3.09 (2.12, 4.06) <0.001 

Antibiotic Awareness Level 0.25 (0.10, 0.40) 0.015 

 

Multivariate Logistic Regression: Several factors are 

identified by the logistic regression analysis that are 

significantly associated with responsible antibiotic use. 

Strong predictors were education level and previous 

antibiotic usage — those with higher education or a history 

of using antibiotics are more likely to follow responsible 

use. A negative relationship between income and 

responsible antibiotic practices suggested that cost factors 

may drive self-medication behaviours. These results 

underscore the need for targeted educational interventions 

to encourage appropriate antibiotic usage and reduce the 

risk of resistance among the general population. 

 In general, differences in antibiotic knowledge and 

related behaviors between the general population and 

medical students were evident. Responsible use seems to 

depend on education, although income disparities may 

limit access to adequate care and promote self-medication. 

The findings can inform future public health initiatives to 

promote better antibiotic stewardship in different 

populations. 

 

DISCUSSION 
This comparative cross-sectional study finds significant 

differences in antibiotic resistance awareness,[15] 

Behaviours and socio-demographic characteristics of the 

general population and medical students. Medical students 

appear to know more and be more aware of antibiotic 

resistance than the average person, a result that may be the 

result of their education and their exposure to medical 

training. The heightened awareness of medical students 

was evidenced by their practices: a lower predisposition to 

self-medicate, and a greater propensity to consult health 

professionals before using antibiotics. [16]. 

 A major finding of this study was that medical 

students have a greater awareness of the consequences of 

inappropriate antibiotic use (e.g. development of 

resistance). The responses of this group showed better 

adherence to prescribed antibiotic practices concerning not 

sharing leftover antibiotics and knowing the importance of 

completing the full course of prescribed medication. [17] 

These findings are supported by the statistical analysis 

which shows significant differences in practice between 

both groups, with p values indicating that practices such as 

self-medication, sharing antibiotics, and reusing leftover 

medication were more prevalent in the general population. 

That could be explained by the fact that the risks of 

antibiotic misuse are not widely known in public 

health.[18].We also found that income level was a factor in 

antibiotic use behaviours. Those with lower income may 

have engaged in practices including self-medication, which 

may be a result of financial constraints, and limited access 

to healthcare services. [19]. Further logistic regression 

analysis found that income, educational level, and previous 

antibiotic use were significant predictors of inappropriate 

antibiotic use. If higher income and education are 

associated with less misuse of antibiotics, as our results 

suggest, then targeted educational interventions are 

needed, that address the gaps in knowledge held by the 

non–socioeconomically advantaged, such as the general 

public. [20]. 

 This holds especially true for the differences 

observed in the understanding of antibiotic resistance. A 

larger proportion of medical students correctly identified a 

decreased antibiotic efficiency due to resistance, but a 

large portion of the general population had 

misconceptions, such as that antibiotics get stronger over 

time or that they don’t know what that concept means at 

all. [21]. This shows the need for improved, broader 

educational campaigns that can help improve public 

awareness of antibiotic resistance. 

 \One interesting finding relates to the types of 

antibiotics most commonly used. Both groups had been on 

antibiotics such as Amoxicillin and Augmentin, which are 

widely prescribed drugs.[22]. However medical students' 
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slightly higher usage rates could be explained by their 

greater awareness of when they should use these 

antibiotics. Moreover, medical students were more likely 

to use less common antibiotics (e.g. Ciprofloxacin, 

Doxycycline) which may reflect a more targeted education 

regarding antibiotic treatments. [23]. 

 \These results, said the study, highlight the 

significance of advocating for rational antibiotic use and 

the persistence of self-medication, especially among the 

general population. This necessitates a multi-faceted range 

of interventions such as public education campaigns to 

reduce self-medication, stricter regulation on antibiotic 

sales, and improved access to healthcare services to reduce 

the need for self-medication. In addition, the importance of 

healthcare professionals’ role in reinforcing the appropriate 

use of antibiotics was emphasized because they must be 

proactive in educating patients about the importance of 

following the prescribed regimens and the consequences of 

misuse. [24, 25]. 

 However, the study has limitations which should be 

considered. Self-reported data are the source of recall and 

social desirability bias (i.e. participants might underreport 

behaviours such as self-medication).  

 Limitations of the study include the cross-sectional 

nature of the study, which does not allow for inferences of 

a causal relationship between socio-demographic factors 

and antibiotic misuse behaviours. Longitudinal studies 

would be beneficial to track changes in behaviours over 

time and assess educational interventions. [26]. 

 Overall, this study reveals substantial information 

regarding patterns of antibiotic use and differences 

between medical students and the general population. It 

emphasizes the importance of continued education 

regarding antibiotic resistance and the harmful 

repercussions of improper use, especially among 

nonmedical groups. However addressing these knowledge 

gaps and spreading good practices could help public health 

initiatives mitigate the risk of antibiotic resistance, a major 

global public health threat.[27]. 

 

CONCLUSION 
This study finds marked discrepancies in antibiotic 

resistance awareness and behavior between the general 

public and medical students. As a result of their 

educational background, medical students showed greater 

knowledge and more responsible practices in the use of 

antibiotics, including adherence to prescribed regimens 

and reduced self-medication. In contrast, the general 

population had higher rates of self-medication and 

misconceptions about antibiotic resistance highlighting the 

need for targeted educational initiatives. To address this 

gap, public health campaigns, tighter regulation of the sale 

of antibiotics, and better access to healthcare services are 

needed to reduce antibiotic misuse and fight antibiotic 

resistance. 
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