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Background: Antimicrobial resistance (AMR) is a major public health challenge in Pakistan, where inappropriate antibiotic use is influenced by individual knowledge and attitudes as well as wider social, economic, cultural and health-system factors. This systematic review aimed to synthesize evidence on how social determinants influence knowledge, attitudes and practices (KAP) related to AMR and antibiotic use in Pakistan between 2015 and 2025.
Methods: A systematic literature review was conducted using the Population, Exposure and Outcome (PEO) framework and PRISMA 2020 guidance. PubMed and Scopus were searched for peer-reviewed empirical studies published in English between 2015 and 2025. Eligible studies examined AMR-related KAP among community members, students, pharmacists, physicians and other healthcare professionals in Pakistan. Methodological quality was assessed using the JBI Critical Appraisal Checklist and Mixed Methods Appraisal Tool (MMAT). Quantitative descriptive synthesis and thematic analysis were conducted.
Results: Ten studies were included in the review. Mean knowledge was 59.88% (SD 20.49%), attitudes were 68.52% (SD 22.48%), and practices were 59.62% (SD 17.52%). Although knowledge and attitudes towards AMR and rational antibiotic use were generally moderate-to-high and positive, inappropriate practices remained common. Self-medication was reported at approximately 60%, treatment non-adherence reached 66.7%, and non-prescription antibiotic dispensing reached 75.2% in individual studies. Thematic synthesis demonstrated a substantial knowledge–practice gap. Educational level, socioeconomic conditions, healthcare access, patient expectations, commercial pressures, professional training, diagnostic limitations and weak regulatory enforcement were important determinants of antibiotic-related practices.
Conclusion: AMR in Pakistan is a complex socio-behavioral and structural problem. Improving knowledge alone is unlikely to produce sustained behavioral change. Effective AMR control requires integrated interventions combining public and professional education with stronger pharmacy regulation, antimicrobial stewardship, improved diagnostic capacity, affordable healthcare access and equity-focused health-system reforms. 
Keywords: Antimicrobial resistance; Knowledge, attitudes and practices; Social determinants of health; Antibiotic use; Self-medication; Antimicrobial stewardship; Pakistan.
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[bookmark: _Toc238647366]CHAPTER 1: INTRODUCTION AND BACKGROUND
[bookmark: _Toc238647367]1.1 Introduction to the topic
Antimicrobial resistance (AMR) is one of the most critical global health issues in the 21st century, which has the potential to wipe out many years of progress in the field of infectious diseases (WHO, 2021). The definition of AMR is when living pathogens such as bacteria, viruses, fungi, or parasites evolve over time which results in failure to respond to medication (WHO, 2021), While AMR was historically considered a merely pharmacological and microbiological problem, public health studies of today establish AMR as being of great social Problem (Zaheer, 2026). The major causes of increasing resistance are the inappropriate usage of antimicrobial drugs in general and surgical medication, veterinary practices, and agriculture industry (Chandipwisa et al. 2026). However, it is to be noted that the contributions of these behaviors are conditioned by human knowledge, attitudes, and practices (KAP) related to antibiotics (Zaheer et al., 2026). The present literature review aims at studying the way and the extent to which social determinants within the context of Pakistan affect KAP of both the individuals and medical practitioners in terms of AMR and fills the gap between social context and behavioral aspects related to AMR.
[bookmark: _Toc238647368]1.2 Background and Current Context
Both literature reviews and systematic reviews act as literature synthesizers, but they behave differently in their goals, methods, and transparency. A literature review provides a general insight into the relevant studies by presenting a critical synthesis of them and may utilize various combinations of selection methods for collecting and analyzing literature to find the main issues in it (Barry, Merkebu, & Varpio, 2022). On the contrary, a SLR applies to pre-defined and replicable method for searching, selecting, evaluating, and synthesizing data and is usually built from a research question and reporting system such as PRISMA (Page et al., 2021; Smith & Duncan, 2022). The difference detailed in Table 1 is significant in proving the research choice the latter should satisfy the research question, available knowledge, and the required methodological quality level.
The problem of AMR has reached alarming levels around the world as structural estimates suggest that resistant bacteria are responsible for millions of deaths per year (WHO, 2022). Typically, interventions against AMR focused on individual-level behavior change strategies, such as clinical stewardship programs to change prescribing practices (WHO, 2022). Although these approaches form the basis of early approaches to AMR, they often have limited efficacy since they ignore the structural pressures that shape individual behavior (Zaheer, 2026).
People living in low-middle income countries (LMICs) like Pakistan are affected by unique contextual challenges including access to prescription drugs without regulation, absence of diagnostic capacity, and poverty leading to self-medication (Saleem et al., 2026). The social determinants of health (SDOH) framework can provide insights into the complex pathway through which social context affects AMR behavior (Alam et al., 2026). Socio-economic status, education level, jobs, gender norms, and geography play a significant role in how people in various backgrounds receive and utilize information about antimicrobials (Zaheer, 2026).
Table 1. Key Differences Between a Traditional Literature Review and a Systematic Literature Review
	Aspect
	Literature Review
	Systematic Review

	Purpose
	Provides a broad overview, interpretation and critical discussion of existing literature.
	Answers a focused research question using a predefined and systematic methodology.

	Research question
	May be broad, exploratory or conceptual.
	Usually specific, structured and clearly defined.

	Search strategy
	May be flexible and may not be fully reproducible.
	Predefined, comprehensive and reproducible search strategy.

	Study selection
	Selection may depend on relevance and the author's judgement.
	Uses explicit inclusion and exclusion criteria applied systematically.

	Databases
	Often uses selected databases and other relevant sources.
	Usually search multiple appropriate databases and additional sources.

	Quality appraisal
	May be undertaken but is not always systematic.
	Formal critical appraisal/risk-of-bias assessment is normally expected.

	Data extraction
	Often narrative and selective.
	Use predefined or standardized data-extraction procedures.

	Synthesis
	Primarily narrative, thematic or conceptual.
	May use narrative synthesis, statistical synthesis or meta-analysis where appropriate.

	Transparency
	Methods may be described less comprehensively.
	Methods, decisions and results should be reported transparently

	Reporting
	No single mandatory reporting framework.
	PRISMA is widely used for transparent reporting of systematic reviews.

	Risk of bias
	Greater potential for selection and interpretation bias if methods are not explicit.
	Attempts to minimise bias through predefined methods and independent/systematic processes.

	Main strength
	Provides contextual, conceptual and critical understanding of a topic.
	Provides a rigorous and reproducible synthesis of available evidence.


In environments with scarce resources, there is a lack of comprehension about the structural differences between the various bacterial and viral agents, leading people to mistakenly view antibiotics as a cure for all instances of acute febrile illnesses (Alhassan et al., 2025). The high rates of poverty in these areas are related to the inability of patients to complete treatment, as they might only purchase one dose of antibiotics from the black market instead of getting enough money to buy a full treatment regimen, thus enhancing the pressure of selective resistance (Saleem et al., 2026). Besides, healthcare providers in primary care often work under profit-driven system or face high patient loads and provide consultations rapidly, with the prescription of an antibiotic serving as a way for ensuring patient satisfaction (Saleem et al., 2026). And similar structural gaps in clean water, sanitation, and hygiene (WASH) systems lead to a constantly high level of infection thus creating a cycle of infectious diseases dependence on antibiotics (WHO, 2022). This review shows that AMR should not be seen as a clinical failure but rather because of systemic social vulnerability (Alhassan et al., 2025).
[bookmark: _Toc238647369]1.3 Rationale for Research or Problem Statement
Despite a significant number of KAP studies regarding AMR worldwide, previous research is still very compartmentalized with research only focusing on individual demographic profiles without incorporating the overall social contexts in which these phenomena occur (Alhassan et al., 2025). Therefore, there is a crucial need to find and present information about the challenges being faced by Pakistan, where distinctive cultural and structural differences determine health-related behaviors (Saleem et al., 2026). 
Moreover, most systematic reviews engage only in clinical stewardship, thus leaving a huge gap in our knowledge of the pathways through which structural social determinants influence behavioral activities.
[bookmark: _Toc238647370]1.4 Research Question
How do upstream structural social determinants (Socioeconomic (SE) status, education, institutional frameworks, and cultural contexts) influence downstream KAP regarding antimicrobial resistance and utilization in Pakistan?
[bookmark: _Toc238647371]1.5 Research Aim
To systematically review and synthesize empirical evidence concerning the influence of social determinants on KAP regarding antimicrobial resistance in Pakistan between 2015 and 2025.
[bookmark: _Toc238647372]1.6 Research Objectives
· To identify the primary social determinants of health evaluated in empirical literature that correlate with variations in community and clinical KAP regarding AMR in Pakistan.
· To analyze the mechanisms through which SE status and educational disparities impact antibiotic misuse and self-medication practices regionally.
· To evaluate how institutional healthcare contexts and cultural beliefs influence professional prescribing behaviors and patient expectations.
· To synthesize evidence-based recommendations for public health policies that integrate social equity into antimicrobial stewardship frameworks in Pakistan.
[bookmark: _Toc238647373]1.7 Chapter Summary
This chapter established antimicrobial resistance as a structural socio-behavioral crisis, demonstrating that individual KAP profiles are fundamentally shaped by broader social determinants of health. It outlined the specific focus on Pakistan, establishing the research question, aims, and objectives guiding this systematic inquiry. Chapter 2 will explore existing literature and theoretical models surrounding AMR behaviors, laying a foundation for the empirical methodology detailed in Chapter 3.










[bookmark: _Toc238647374]CHAPTER 2: LITERATURE REVIEW
[bookmark: _Toc238647375]2.1 Introduction to the Literature Review
This chapter presents a critical review of the literature on AMR, with particular emphasis on KAP in Pakistan. It examines how social, economic, educational, cultural, and health-system factors influence antibiotic use and AMR-related behaviours. The chapter synthesizes evidence from the public, parents, students, healthcare professionals, pharmacists, and regulators, highlighting the complexity of AMR beyond individual knowledge and behaviour. It also evaluates methodological and contextual limitations within existing research and identifies important gaps in the evidence. These gaps provide the rationale for the systematic review and its focus on social determinants of AMR-related KAP in Pakistan.
[bookmark: _Toc238647376]2.2 Literature Review
[bookmark: _Toc238647377]2.2.1 Scope and development of the evidence
Antimicrobial resistance is a public health challenge comprising a complex interaction of biological behavioral, social, economic and health system factors (Hussain et al., 2023; Fatima et al., 2025). The issue is particularly relevant in Pakistan because there is inappropriate use of antibiotics along with varying level of health access over the counter dispensing self-medication, irregular antimicrobial stewardship and the impact of unreduced socio-economic inequalities (Alam et al., 2023; Bajwa et al., 2024). Research on antibiotic use and AMR in Pakistan has expanded considerably but the evidence remains fragmented across population groups and settings. Earlier work primarily documented antibiotic availability, prescribing and self-medication whereas more recent studies have increasingly used KAP questionnaires, qualitative interviews, stewardship assessments and mixed-method approaches. A 2023 scoping review of primary-care evidence identified 46 eligible studies from an initial 4,070 records and concluded that limited understanding of AMR among healthcare professionals inappropriate prescribing or dispensing, and self-medication remain important problems in Pakistan (Alam et al., 2023). Similarly, a systematic review of antibiotic resistance in Pakistan demonstrated substantial resistance across important pathogens but also highlighted major surveillance and methodological gaps, including uneven geographical coverage (Bilal et al., 2021). These reviews establish that Pakistan has a substantial evidence base on AMR and antibiotic use but substantially less integrated evidence explaining how social determinants shape KAP.
Internationally, KAP studies have often focused on whether individuals know that antibiotics treat bacterial rather than viral infections, understand AMR, support prudent antibiotic use and engage in behaviours such as self-medication including incomplete courses. Another systematic review by Kosiyaporn et al. reviewed 22 population surveys, highlighting variable methodological quality and recommending representative sampling, valid instruments, and context-sensitive questionnaires to inform targeted AMR interventions. (Kosiyaporn et al., 2020). The article stated that the results of the survey did not have any meaning unless they were placed in the context of access to healthcare or the healthcare system. More recent research confirms the ideas expressed by the authors of the article: for example, a systematic review of the relationship between social determinants of health and AMR demonstrated that factors such as poverty, education, living conditions, access to healthcare, and other social factors impact AMR (Shutt et al., 2025). A 2025 evidence review of AMR KAP studies similarly concluded that existing studies often describe what people do but insufficiently explain why those behaviours occur (Shutt et al., 2025). This distinction is central to the present SLR.
[bookmark: _Toc238647378]2.2.2 Knowledge, attitudes and practices among the Pakistani public
Evidence from Pakistan consistently indicates that knowledge about antibiotics is incomplete and that knowledge does not necessarily translate into appropriate practice. In a large cross-sectional study of 2,106 members of the general population in Punjab, 35.4% believed that antibiotics could cure viral infections and 47.5% believed that antibiotics were effective against colds and influenza; almost 60% reported antibiotic self-medication (Gillani et al., 2020). The association between self-medication and factors such as purchasing antibiotics without a prescription and keeping antibiotics at home suggests that access and prior behaviour are important alongside knowledge. The authors therefore recommended both improved health literacy and greater supervision of antibiotic sales.
The Islamabad study by Aslam et al. reported a 32.5% prevalence of antibiotic self-medication among 480 participants (Aslam et al., 2022). Ciprofloxacin was frequently used for respiratory and other symptoms for which antibiotic therapy may not be indicated, while sociodemographic characteristics including age, sex and education were associated with self-medication. Importantly, the study found that self-medication persisted despite reasonable access to healthcare facilities (Aslam et al., 2022). This finding challenges a simple assumption that inappropriate antibiotic use is caused only by lack of knowledge and healthcare access.
Recent Pakistani evidence indicates that inappropriate antibiotic use and self-medication remain persistent problems. In Pakistan, multiple comprehensive reviews identified the prevalence of self-medication among the public, the misconduct of health professionals and community pharmacists in issuing prescriptions and indicated the general lack of knowledge regarding antibiotic resistance among the healthcare professionals of Pakistan. Among Pakistani parents, Siddiqui et al. found misconceptions about antibiotic indications; 35% believed antibiotics should be given for fever in all circumstances, while previous prescriptions and advice from family members or pharmacists were common influences on non-prescribed use (Siddiqui et al., 2014).
Qualitative evidence provides a deeper explanation of these behaviours. Using the Health Belief Model, Asghar et al. found that Pakistani parents often understood antibiotics as useful medicines but perceived their own families as having low susceptibility to AMR because they considered themselves to be low antibiotic users (Asghar et al., 2024). Antibiotics could also be perceived as a rapid solution to illness. The study by Asghar et al (2024) also illustrates why factual education alone may be insufficient: perceived susceptibility, perceived severity, benefits, barriers and cues to action can mediate the relationship between knowledge and behaviour. A particularly relevant conclusion is that AMR communication should be tailored to the intended audience rather than relying on generic awareness messages.
[bookmark: _Toc238647379]2.2.3 Education, health literacy and sociodemographic determinants
Education is repeatedly associated with antibiotic knowledge but its relationship with behaviour is complex. In the Punjab public survey, knowledge was associated with self-medication in a direction that did not support a simple knowledge-deficit explanation (Gillani et al., 2020). In Pakistan's capital city Islamabad, education and age were two factors linked to self-medication (Aslam et al., 2022). This implies that the education system does not convert knowledge to the practice of using antibiotics. A lot of literature corroborated the findings of past studies; higher education does not result in proper use of the antibiotics (Kosiyaporn et al., 2020; Cantarero‐Arévalo et al., 2017).
The SE component is particularly important in Pakistan. According to the mixed-method study conducted in three provinces of Pakistan, it is seen that multidimensional poverty increases the likelihood of multidrug-resistant infections (Hussain et al., 2025). Interviews indicated that financial barriers could encourage use of leftover antibiotics, treatment non-adherence and delayed care seeking, while poor WASH conditions could facilitate infection transmission (Hussain et al., 2025). This evidence shifts the analytical focus from blaming individual behaviour to examining the conditions under which individuals make health decisions. Poverty, healthcare affordability, sanitation and treatment access can simultaneously affect infection risk, antibiotic demand and the consequences of inappropriate treatment.
Broader cross-national evidence supports this interpretation. A multivariable analysis of anthropological and SE factors found that better infrastructure and governance were associated with lower AMR indices, while poorer governance and other contextual factors were associated with greater resistance (Collignon et al., 2018). Although such ecological findings cannot establish individual-level causation, they are useful for understanding why KAP should be situated within structural conditions. For Pakistan, this means that SE status should not be treated only as a demographic variable in KAP questionnaires; it should be conceptualised as a determinant of affordability, healthcare access, medicine procurement, living conditions and health-seeking options.
[bookmark: _Toc238647380]2.2.4 Healthcare professionals, prescribing and patient pressure
Healthcare-provider KAP is another important pathway through which social determinants influence antibiotic use. Among physicians at Services Hospital Lahore, Shahid et al. reported below-average knowledge of AMR and prescribing practices influenced by both patient’s SE status and patient’s demand (Shahid et al., 2017). This is important because it demonstrates that prescriber behaviour is not determined solely by clinical knowledge. Clinicians operate within relationships in which expectations, perceived ability to pay, time pressure and professional hierarchies can affect prescribing.
A study with final year medical students in Pakistan showed that 6.3% of respondents had received any AMR training, even though many were aware that AMR poses a major health problem and identified the following as contributing factors: use of broad-spectrum antibiotics, prolonged duration of treatment, improper dosage and inadequate infection control (Hayat et al., 2022). Pharmacy students had similar shortcomings: 21.6% reported hearing about the antibiotic stewardship program and a lot of them had incomplete knowledge of concepts around antibiotic resistance and stewardship (Hayat et al., 2021). They might be useful since they provide insight into cases of educational need prior to starting professional practice. Nevertheless, the studies are limited because their cross-sectional design does not allow making any conclusions regarding the effects of improved knowledge on better prescribing.
Evidence of intervention provides evidence for education but shows the importance of the context. Ahmed et al. reported that AMR and antimicrobial stewardship training programs have greatly improved the knowledge scores of healthcare students in Pakistan (Ahmed et al., 2024). This shows that knowledge can be improved with the help of structured education; however, the outcome of having knowledge is different from having the outcome of behavior and resistance. Therefore, long-term assessments should focus on examining the influence of training on the dispensing practices.
[bookmark: _Toc238647381]2.2.5 Community pharmacies and non-prescription access
Community pharmacies occupy a particularly important position in Pakistan because they can function as accessible points of healthcare and medicine procurement. Evidence shows that pharmacy-related determinants extend beyond individual knowledge. A qualitative study of non-pharmacist pharmacy workers in Bahawalpur by Ashgar et al. identified lack of knowledge, perceived competence, social acceptance, customer demand, high consultation fees, expensive diagnostic tests, economic pressures and profit maximization as factors associated with inappropriate antibiotic dispensing (Asghar et al., 2020). This is a strong example of how supply-side and demand-side determinants interact.
Research among community pharmacists in Lahore found generally positive perceptions of antimicrobial stewardship, but gaps remained in dispensing without prescriptions and supplying antibiotics for longer than prescribed (Waseem et al., 2019). Similarly, a qualitative study in Bahawalpur found that pharmacists understood irrational antibiotic use but were largely unfamiliar with formal stewardship programmes and considered implementation difficult within the existing healthcare system (Atif et al., 2020). These findings suggest that professional knowledge is constrained by organizational and regulatory environments.
Further evidence clarifies the role of pharmacy access. A 2023 study involving 336 community pharmacies found moderate-to-good knowledge among many respondents but less favourable attitudes and variable practice; staff pharmacists were more likely to demonstrate better knowledge and practice (Hashmi et al., 2023). In Tharparkar, a 2024 study found that 67% of antibiotic requests observed at selected community pharmacies were made without prescriptions with inability to afford consultation charges being the most reported reason (Nohri et al., 2024) Thus, non-prescription access should not be understood merely as a regulatory failure. It can also represent a rational response to financial and time barriers from the consumer's perspective, even though the resulting practice may increase AMR risk.
[bookmark: _Toc238647382]2.2.6 Governance, regulation and the wider health system
Policies also influence antibiotic use by shaping access, cost, and the incentives faced by healthcare providers. Research in Pakistan combining quantitative and qualitative methods showed that the implementation of a national AMR policy is influenced by the interaction of power, financial interests and the reluctance to control microbial agents. The worth of research is because it offers an analysis of the political economy of antibiotic use rather than focusing solely on the KAP. Its shortcoming is that it does not directly connect stakeholders’ views with the levels of antibiotic consumption or resistance.
Such cases of regulatory incompetence can also be found in the qualitative studies of Pakistani drug inspectors. Bajwa et al. reveal that various barriers such as poor quality of regulation, low awareness of AMR, informal practices, selfish motives and social-economic status prevent antibiotics from being used inappropriately (Bajwa et al., 2024). The results of the research add to the idea of systemic approach as the relationship between consumers, prescribers, drug sellers and regulators influences the situation. National consumption data also remains an important surveillance gap. Mustafa et al. demonstrated regional and national trends in antimicrobial consumption from 2019 to 2021, but the study itself reflects the broader challenge of obtaining high-quality, comparable consumption data across Pakistan (Mustafa et al., 2023).
[bookmark: _Toc238647383]2.2.7 Critical synthesis and research gap
The literature collectively points to the fact that there is considerable information regarding the misuse of antibiotics, AMR knowledge and stewardship issues in Pakistan. However, the level of evidence is uneven in four different ways.
· Initially, many studies were localized in Punjab state Lahore, Islamabad and some other selected regions and is rarely done at a national level. 
· Secondly, KAP study materials vary significantly in definitions and grading, thus making it difficult to compare the results directly.
· Thirdly, most research studies assess people’s knowledge and self-reported behavior, but they do not seek to find the causal connections between education, earnings, gender, healthcare affordability, the level of regulation enforcement, social habits and economic incentives.
· Fourthly, there are very few studies that contain the position of the community members, parents, healthcare workers, pharmacists and regulators in relation to the same social causes for the problem.
Moreover, there is evidence that better knowledge does not lead to better practice, which may be the most crucial conceptual flaw which the authors are going to try to address. People may self-medicate because consultation is unaffordable; pharmacies may dispense because customers demand rapid treatment; clinicians may prescribe because of patient expectations or SE circumstances; and regulators may struggle because of limited enforcement capacity. Consequently, KAP should be interpreted as an outcome of interacting social, economic, cultural and health-system determinants rather than as a standalone individual attribute.
This interpretation is consistent with recent evidence reviews. Shutt et al. concluded that KAP studies commonly identify 'what' behaviours occur but rarely explain 'why' they occur in relation to social determinants (Shutt et al., 2025). For the present SLR, this provides a clear justification for synthesising evidence according to determinants rather than simply reporting percentages of correct knowledge or inappropriate practice. A social-determinants approach can organize the evidence into individual characteristics, interpersonal influences (family, previous prescriptions and patient expectations), community and commercial influences (pharmacies, social norms and medicine availability), and structural factors (poverty, healthcare affordability, governance, regulation, WASH and health-system capacity).
The literature therefore supports a systematic review that goes beyond estimating the prevalence of poor KAP. The review should identify which social determinants are consistently associated with AMR-related KAP, examine whether associations differ across population groups, and distinguish modifiable determinants from broader structural conditions. It should also critically consider whether studies use validated instruments, representative sampling, appropriate adjustment for confounding and objective measures of antibiotic use. Such an approach can help identify where interventions should focus education alone may be insufficient when financial, regulatory or access barriers remain.
[bookmark: _Toc238647384]2.3 Chapter Summary
The chapter has examined evidence related to KAP about AMR and antibiotics in Pakistan, as well as the social determinants that help shape these outcomes. The findings of the available literature suggest that there are many misconceptions regarding the use of antibiotics, self-medication, and dispensing that have not gone through proper professional practice knowledge. The literature reports several factors in the matter, including education, social class, the cost of healthcare, patient expectations, and others. However, the evidence produced is mostly fragmentary and has a limited geographical scope. One of the main flaws in the research of KAP is that researchers simply describe the activities without addressing the structural causes behind them. Chapter 3 details the systematic methodology used to retrieve and synthesize empirical evidence answering these gaps.





[bookmark: _Toc238647385]CHAPTER 3: METHODOLOGY
[bookmark: _Toc238647386]3.1 Introduction to Chapter
This chapter describes the methodology used in this systematic review. It explains in detail the steps and procedures carried out to accomplish rigorous, reproducible, and transparent synthesis of the available empirical evidence regarding the social determinants affecting KAP related to AMR in Pakistan. The following sections describe the search strategy, databases chosen for selection, criteria for inclusion/exclusion, data extraction methodology, and ethical issues related to this research.
[bookmark: _Toc238647387]3.2 Systematic Literature Review (SLR)
A Systematic Literature Review (SLR) is a structured, precise methodology that seeks out all high-caliber, reliable empirical literature on a particular topic relevant to a particular research question (Munn et al., 2018). The SLR differs from a narrative review in that it uses a pre-defined, auditable protocol (Heaslip, 2019).
[bookmark: _Toc238647388]3.3 Search Strategy
The strategy for searching is a methodical plan that makes use of academic databases to find papers that relate to a certain topic. For optimal results, the PEO framework (Population, Exposure, Outcome) should be used, as it is most effective for qualitative and observational public health research when studying factors relevant for social conditions (Heaslip, 2017; Saleem et al., 2026). The research conducted included a vast database search that looked for peer-reviewed publications released during the time frame from 2015 until 2025.
Table 1: PEO Search Framework and data Mapping.
	Element
	Operational Definition
	Inclusion Criteria

	Population
	Individuals or groups whose AMR-related KAP has been investigated
	Community populations, patients, caregivers, students, healthcare professionals, prescribers, pharmacists, nurses, physicians

	Exposure
	Upstream structural and social determinants affecting antimicrobial-related behaviors
	SE factors, educational attainment, cultural influences, healthcare access, institutional policies, social inequalities, geographic location

	Outcome
	Measured KAP outcomes concerning AMR and antibiotic utilization
	Knowledge scores, awareness levels, attitudes toward AMR, antibiotic prescribing practices, self-medication, adherence behaviors, stewardship participation



[bookmark: _Toc238647389]3.4 Search Terms
Search terminology is defined as all the keywords that help in finding relevant literature in electronic databases (Heaslip, 2017). The significance of using synonyms for coming up with an adequate search contains the need to embrace international differences in language and terminology when investigating the relevant studies. The process consisted of pairs of keywords and MeSH being utilized together through combinations of Boolean operators (Rethlefsen et al., 2021).
[bookmark: _Toc238647390]3.5 Database Search Combinations
The programmatic string executed across the search interfaces was structured as follows: ("public" OR "community" OR "patient*" OR "physician*" OR "doctor*" OR "clinician*") AND ("social determinants" OR "SE status" OR "education*" OR "literacy" OR "culture" OR "cultural beliefs") AND ("knowledge" OR "attitude*" OR "practice*" OR "KAP" OR "misuse" OR "self-medication") AND ("antimicrobial resistance" OR "antibiotic resistance" OR "AMR")
[bookmark: _Toc238647391]3.6 Key Words
Keywords are natural language terms that serve as indexing identifiers within academic databases (Heaslip, 2017). They are vital for capturing recently published articles that have not yet been assigned formal index metadata (Rethlefsen et al., 2021). The core keywords steering this review included: Antimicrobial Resistance, Social Determinants of Health, KAP, Antibiotic Misuse, SE Status, Prescribing Behavior, and Pakistan.
[bookmark: _Toc238647392]3.7 Databases
A single database search does not suffice for a complete and impartial retrieval, as there are different indexing strategies followed by different journals (Heaslip, 2017). Independent searches in different places avail of the widest variety of information from the biomedical and clinical as well as sociological public health literature (Rethlefsen et al., 2021). To conduct this review, systematic searches were made in PubMed (MEDLINE) and Scopus (Heaslip, 2017). PubMed is unrivaled when it comes to clinical medicine and life sciences because of the volumes of information it holds, while Scopus covers different branches of literature involving social sciences and public health as well as all kinds of productive activities in social behavior spheres (Heaslip, 2017).
[bookmark: _Toc238647393]3.8 Inclusion/Exclusion Criteria
Inclusion and exclusion criteria are explicit, predefined boundaries established prior to executing a literature search. They preserve objectivity and prevent arbitrary study selection during screening.
[bookmark: _Toc238647394]3.8.1 Inclusion Criteria
· Empirical studies (quantitative cross-sectional, qualitative, or mixed-methods designs) explicitly assessing the relationship between social determinants and AMR-related KAP.
· Studies were published between 2015 and 2025.
· Peer-reviewed journal from PubMed and Scopus articles published in the English language.
· Research exclusively focused on populations within Pakistan.
[bookmark: _Toc238647395]3.8.2 Exclusion Criteria
· Articles, opinion pieces, summaries of conferences, reviews and documents that aren’t published in ordinary journals. 
· Laboratory studies in microbiology context or solely clinical investigations of effectiveness of drugs that are not examining human behavior and social aspects.
· Research on AMR/KAP does not consider socio-economic, educational or cultural items influencing the AMR/KAP.
· Research done in some other countries than Pakistan.
[bookmark: _Toc238647396]3.9 Search Results
The selection of studies was performed following PRISMA 2020 guidelines. The database searches of PubMed and Scopus returned 210 records. Following the removal of 40 duplicates, 170 records were screened based on titles and abstracts. Out of these, 140 records were excluded due to exclusion criteria (specifying focus on Pakistan and lack of socio-behavioral parameters). Subsequently, 30 full-text articles were read for their eligibility and out of these, 20 were excluded based on their methodology and outcome reporting deficiencies. Finally, only 10 studies were deemed suitable for data extraction and analysis.
[image: ]Figure 2: PRISMA diagram of Search Results for Systematic Review
[bookmark: _Toc238647397]3.10 Ethical Considerations
Even though there is no direct contact between human subjects in a systematic review method, ethical considerations still play a significant role. The systematic review method depends solely on data obtained from other people’s published works and hence does not require institutional review board (IRB) approval. Nevertheless, ethical integrity is guaranteed because every study included in the review is assured of being approved by an IRB before it is published.
[bookmark: _Toc238647398]3.11 Chapter Summary
The chapter describes the methodology of SLR, which is being applied to find and select the empirical proofs about social factors of KAP related to AMR and is dated between 2015 and 2025. The search was done according to the PEO rule using the structure of search strings in PubMed and Scopus. By using PRISMA 2020 techniques, from 210 initial articles, only 10 primary studies were chosen using the strict inclusion and exclusion principles. The chapter gives the process of obtaining the data, the ethical aspects of using secondary data, and the selection principles. The process of analysis and assessment of the quality of the ten primary studies can be found in Chapter 4.

[bookmark: _Toc238647399]CHAPTER 4: DATA EXTRACTION AND QUALITY APPRAISAL
[bookmark: _Toc238647400]4.1 Introduction to Chapter
After systematically identifying and selecting eligible studies the next phase in the review process was to extract relevant data and evaluate the methodological quality of the studies. Data extraction and quality evaluation are essential components of systematic literature review since both aid in making the findings of the study credible with a reliable basis. This chapter lists the methods used for data extraction and describes how quality evaluation was performed to assess the quality of the studies whose KAP pertaining to AMR was evaluated. The principal aim of data extraction was to gather information about the characteristics of the studies used, the demographics of the populations involved, social determinants of health, and consequences of KAP in relation to AM usage and resistance. The second step taken was quality evaluation via the application of established and accepted methods of evaluation.
[bookmark: _Toc238647401]4.2 Data Extraction
For ensuring uniformity and avoiding any errors, data extraction was performed by using a standardized data extraction sheet that was specifically made for this review (Aromataris & Munn, 2020). Information that was extracted from different studies involved the following: author(s), year of publication, country in Pakistan from which the information was obtained, study aim, research design, samples that were studied, population of research, social determinants measured during the research and important findings as well as study limitations. Thus, systematic extraction enabled the comparison of studies about various populations and areas in Pakistan, which allowed to better understand the impact of social determinants on knowledge, skills and abilities concerning AMR.
As mentioned previously, standardized data extraction form increases the transparency of systematic review process, promotes replicability of research results as well as increases its reliability. What is more, it allows us to avoid the issue of selective reporting from different studies and makes it possible to collect the similar information for all studies (Higgins et al., 2023).
[bookmark: _Toc238647402]4.3 Brief Introduction to Critical Appraisal and Paper Quality Assessment
Critical appraisal implies a systematic review of the methodological quality, validity, reliability, and bias risk of a particular study (Aromataris & Munn, 2020). This procedure is fundamental in the context of systematic literature reviews as the credibility and reliability of the general conclusions derived from the synthesis are determined by the accuracy of methodology in primary studies used. Since the KAP research regarding AMR in Pakistan covers various methodological paradigms from observational cross-sectional studies to complex multi-phase mixed-method designs, the appraisal cannot be made using one universal tool in this case (Mrklas et al., 2023; Tod et al., 2022). Therefore, the current review employed a two-scale appraisal framework, which included the JBI Critical Appraisal Checklist for Analytical Cross-Sectional Studies and the MMAT for mix method approach. The JBI framework allowed for a more detailed evaluation of observational sampling, confounding controls, and measurement validity while MMAT provided the platform to measure mixed-methods synthesis and compare the quality among all studies included.
The JBI Critical Appraisal Tools are popular assessment tools among different SLR studies, which help determine their methodological qualities and bias risks. This tool differs from the rest since it can provide a list of assessment criteria applicable to a particular type of research instead of general appraisal checklist. There are several JBI critical appraisal tools such as analytical cross-sectional design tool, randomized controlled effectiveness trial tool, cohort study appraisal checklist, quasi-experimental study appraisal tool, and qualitative research specific appraisal tool since all research types require different and specific checklist criteria. The JBI critical appraisal lists are detailed enough to include important factors such as appropriate inclusion criteria information, specific study settings, high quality of measurement methods, and effective use of statistical data/qualitative research strategies. Each factor can be rated as Yes, No or Uncertain and then calculated according to the three-level quality ranking. JBI method is the most important tool of SLR since it allows us to analyze studies in detail, thus preventing possible biases, determining the appropriate quality of the study, and relying on high quality of the result. 
The MMAT is a comprehensive critical appraisal framework specifically designed for SLRs that incorporate diverse, heterogeneous study designs across qualitative, quantitative, and mixed-methods paradigms. The tool categorizes studies into one of five distinct categories: Qualitative Research (Category 1), Quantitative RCTs (Category 2), Quantitative Non-Randomized (Category 3), Quantitative Descriptive (Category 4), and Mixed-Methods (Category 5). The appraisal process begins with two mandatory screening gatekeeper questions (S1 and S2) to confirm that clear research questions exist and that the data address those questions; once passed, the study is evaluated against five design-specific criteria items (Items 1–5) using ratings of Yes, no, or Can't Tell. Following is the detailed representation Item 1 to Item 5:
Item 1: Is there an adequate rationale for using a mixed-methods design?
Item 2: Are the qualitative and quantitative components integrated effectively?
Item 3: Are the outputs of the integration adequately interpreted?
Item 4: Are divergences and inconsistencies between quantitative and qualitative results addressed?
Item 5: Do the individual components adhere to the quality criteria for single-method designs?
The ratings are combined to generate the total quality ratings (from 20 percent to 100 percent) or the descriptions that specify strength. The greatest significance of MMAT in systematic reviews is the capability of such tool to evaluate multiple methodologies, including qualitative interviews, cross-sectional surveys, and mixed-methods trials, within the same validated framework that prevents a variety of evaluation tools from being used and allows for the application of the highest methodology standards across various evidence bases.
Quality assessment had a few important roles in this review. It made it possible to detect the probable reasons of selection, non-response and confounding bias, to assess internal and external validity of the studies, and to ensure transparency of the review. Additionally, it made it possible to develop a systematic approach for evaluating the evidence and providing explanations of contradictory outcomes in various Pakistani institutions. The inclusion of studies was not limited only by numerical quality evaluation; rather, the results of analysis were necessary for understanding the degree of reliability of the information about the social determinants of KAP related to AMR.













Table 2: Methodological Quality Assessment of Included Studies Using the JBI Critical Appraisal Tool for Analytical Cross-Sectional Studies (n=10).
	JBI Checklist 
	Khan et al. 2021
	Nabeel et al. 2024
	Shahid et al. 2025
	Waseem et al. 2019
	Saif et al. 2024
	Faizullah et al. 2017
	Ashraf et al. 2022 
	Gillani et al. 2021
	Shah et al. 2022
	Khan et al. 2020

	Were the criteria for inclusion in the sample clearly defined?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Were the study subjects and the setting described in detail?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Was the exposure measured in a valid and reliable way?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Were objective, standard criteria used for measurement of the condition?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Confounding factors identified?
	Partial
	Partial
	Partial
	Partial
	Partial
	Partial
	Partial
	Partial
	Partial
	Partial

	Were strategies to deal with confounding factors stated?
	No
	No
	 No
	No
	No
	No
	No
	No
	No
	No

	Were the outcomes measured in a valid and reliable way?
	Yes
	Yes
	 Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Was appropriate statistical analysis used?
	Yes
	Yes
	 Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Overall Quality Status
	High
	High
	High
	Moderate
	High
	High
	High
	High
	High
	Moderate


Note: (Yes = criterion met; Partial = partly met; No = criterion not met).






Table 3: Methodological Quality and Risk of Bias Assessment of Included Studies (n=10) using MMAT Tool.
	Study Name
	Study Design
	MMAT Category
	S1
	S2
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Score
	Overall Qty Rating
	Methodological Assessment

	Khan et al. (2021)
	Mixed-Methods
	Category 5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100%
	High Quality
	Clear rationale for mixed methods; quantitative survey and thematic qualitative interviews are well-integrated and interpreted.


	Nabeel et al. (2024)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	80%
	High Quality
	Pretested questionnaire and appropriate logistic regression analysis in SPSS; minor risk of selection bias from pharmacy sampling in Lahore.


	Shahid et al. (2025)
	Mixed-Methods 
	Category 5
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100%
	High Quality
	Strong integration of quantitative survey data and qualitative focus group discussions regarding precision medicine.


	Waseem et al. (2019)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Moderate
	Yes
	No
	Yes
	60%
	Moderate Quality
	Good sample size across 3 groups, but low response rates among pharmacists (37.7%) and doctors (53.9%) introduce nonresponse bias.


	Saif et al. (2024)
	Quantitative Cross- Sectional
	Category 3
	Yes
	Yes
	Yes
	Yes
	Yes
	Can't tell
	Yes
	80%
	High Quality
	Pre- and post-intervention scores compared with paired t-tests using a validated WHO video; potential unmeasured confounders.


	Faizullah et al. (2017)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Yes
	Yes
	Moderate
	Yes
	80%
	High Quality
	Pre-validated self-administered questionnaire; acceptable response rate (61.5%, n=320) among KPK medical practitioners.

	Ashraf et al. (2022)
	Multicenter Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100%
	High Quality
	Multicenter sampling across 6 public tertiary teaching hospitals in Lahore using a robust 45-item questionnaire and SPSS analysis.

	Gillani et al. (2021)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100%
	High Quality
	Large representative population sample (n=2,106) across Punjab, 50-item validated instrument, and adjusted odds ratios (AOR).

	Shah et al. (2021)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Yes
	Yes
	Moderate
	Yes
	80%
	High Quality
	Good comparative study (n=525) between medical and non-medical students; appropriate ANOVA, t-tests, and Chi-square analysis.

	Khan et al. (2020)
	Quantitative Cross-Sectional
	Category 4
	Yes
	Yes
	Yes
	Moderate
	Yes
	Moderate
	Yes
	80%
	High Quality
	High Quality: Unique dataset from Swat (n=399); appropriate non-parametric statistical testing (KW & MW).



[bookmark: _Toc238647403]4.4 Evaluation of Quantitative and Mixed Methods Studies
[bookmark: _Toc238647404]4.4.1 Introduction to Critical Appraisal of Quantitative and Mixed Methods Studies
Quantitative and mixed-methods research in public health is important as it provides concrete evidence about the impact of social determinants on KAP about AMR (Shutt et al., 2025). The collection of objective data gives an opportunity to determine such variables as AMR knowledge, antibiotic misuse, self-medication, dispensing without prescriptions, education level, SE status, and access to healthcare services, thus significantly supporting the analysis of behavior within the healthcare framework of Pakistan. To properly assess the quality and potential biases of the sources included into the research, two complementary tools were utilized depending on the type of methodology: the JBI Critical appraisal tool for analytical cross-sectional studies was employed with quantitative observational studies while the MMAT was efficient in evaluating mixed-methods studies. The JBI checklist allowed rigorous assessment of quantitative parameters, like sample inclusion criteria, the description of the context, validity and reliability of the outcome measures, and control of confounding variables. On the other hand, MMAT allowed conducting comprehensive evaluation of mixed-methods research. Applying these tools ensured that the synthesis of social determinants influencing AMR was anchored in methodologically robust, transparent, and low-bias evidence.
This review has considered various cross-sectional and mixed-methods studies, including those conducted by Khan et al. (2021), Nabeel et al. (2024) resulting in grounded insights regarding the influence of social, institutional and professional settings on AMR-centric KAP in the medical sector. Specifically, the mixed-method study by Khan et al. (2021) revealed that pharmacists practice irrational dispensing of antibiotics despite being trained in the field. Meanwhile, the mixed-method study by Nabeel et al. proved that patient demand can lead to uncontrolled sales in Pakistan. The study conducted by Shahid and fellows in 2025 showed that there are severe constraints in clinical decision-making regarding stewardship or precision medicine due to poor diagnostic systems and high governance issues.  As for quantitative cross-sectional research studies, Waseem et al. 2019 recently published a huge volume of facts regarding self-treatment in hospitals and education, while others, including Saif et al. (2024) demonstrated improvements in knowledge after participants were educated about AMR. Finally, the studies by Faizullah and Ashraf supported the idea of good awareness level among practitioners and lack of rational prescribing practices because of their working conditions (Faiz et al., 2019, Ashraf et al., 2022).
[bookmark: _Toc238647405]4.4.2 Study Designs and Methodological Appropriateness
The facts about quantitative and mixed-method research designs being effective tools to conduct public health studies have been known for quite some time because they provide information on how common certain outcomes are and how complicated behaviors function in their own environment. The scope of this review shows that the choice of analytical cross-sectional design and mixed-methods approach was reasonable when it came to evaluating how social determinants such as education, SE status, occupation, regulation, and demand for services influence antibiotic behavior in Pakistan. The cross-sectional and mixed-methods research conducted by Khan et al. (2021), Nabeel et al. (2024), Faizullah et al. (2017), Ashraf et al. (2022), Shahid et al. (2025), Waseem et al. (2019), and Saif et al. (2024) helped to achieve the needed flexibility in carrying out the evaluation of prevalence, analyzing the connections between variables, and understanding how behaviors function among various groups of medical workers and society.
With reference to JBI examined criteria applicable for cross-sectional studies, as shown in the case of research conducted by Nabeel et al. (2024), Faizullah et al. (2017), Ashraf et al. (2022), Waseem et al. (2019), and Saif et al. (2024), all follow proper methodology as per the standard mentioned (conveniently define the study population, use tested survey tool instruments and use correct statistical methods in order to come at some conclusions related to the general population). Meanwhile, the use of MMAT criteria to mixed-methods research by Khan et al. (2021) and Shahid et al. (2025) also shows that mixing quantitative research with qualitative interviews or focus groups provide a better methodology for understanding the disparities between theory and practice. In this case, quantitative measures of the studies point at the high level of general level of AMR understanding while qualitative components reveal the systemic barriers that include profit motives, lack of proper diagnosis and patient non-adherence. Therefore, both the above-mentioned JBI-validity checked studies as well as MMAT-validity checked mixed methods studies can provide us with the methodologically appropriate data sufficient for high-level thematic synthesis of the given issue.
[bookmark: _Toc238647406]4.4.3 Critical Evaluation of Article 1: Khan et al. (2021)
In a mixed-methods study, Khan et al. (2021) looked at KAP regarding AMR among 180 community pharmacists in Pakistan. Although their educational attainment was relatively high, 51.1% admitted dispensing antibiotics over the counter to satisfy the customers' needs. On the other hand, 48.9% mentioned gain as their main reason for this practice. These results are in line with previous studies which have shown that social and economic pressures influence the dispensing of antibiotics. Acharya and fellows studied Nepalese pharmacies and came to the same conclusion, suggesting that the outcome in Pakistan is in line with the situation across South Asia as customer expectations and economic stimuli are also important drivers of antibiotic dispensing in Nepal (Acharya et al.,2021). Moreover, Chan et al. (2022) conducted a cross-national survey among pharmacists and discovered that opinions and practices related to AMR and antibiotics dispensing vary a lot, revealing the influence of customer demand and professional pressure (Chan et al., 2022). Overall, these quantitative findings show that improving pharmacists' knowledge only may not be enough to solve the problem.
[bookmark: _Toc238647407]4.4.4 Critical Evaluation of Article 2: Nabeel et al. (2024)
Nabeel et al. (2024) reported important knowledge-practice gaps among community pharmacists in Lahore. The study established that, despite adequate knowledge and positive attitudes regarding antimicrobial stewardship, 75.2% of pharmacists labeled patients' unwillingness to go to doctors for minor infections as a major factor behind the practice of dispensing antibiotics without prescriptions.
This finding is in line with the investigations of Li et al. (2023), whose analysis of data from 162 studies conducted in 52 countries pointed to an estimated global level of non-prescription antibiotic dispensing of 63.4%, with patient demand, financial incentives, and weak regulations being the major contributors to the situation (Li et al., 2023). Furthermore, Qudah et al. (2024) found out that 88% of pharmacists in the United Arab Emirates knew that dispensing antibiotics without a prescription was illegal (Qudah et al., 2024).
[bookmark: _Toc238647408]4.4.5 Critical Evaluation of Article 3: Shahid et al. (2025).
Shahid et al. (2025) conducted a comprehensive mixed-method study on the KAP of 325 healthcare professionals in Pakistan. The researchers identified a wide discrepancy between knowledge and application of professionalism principles since 55.5% of respondents showed low knowledge and only 48.3% reported negative clinical use of precision medicine and antimicrobial stewardship. Muro et al. (2022) researched the diagnostic stewardship in different healthcare settings globally. Their research on "diagnostic inertia" showed that the not making use of rapid diagnostic tests when they are available is a major issue in poor countries due to high cost and lack of training (Muro et al.,2022). By applying the findings from the Muro et al. (2022) study to the findings of Shahid et al. (2025), one can say that the issues present in the clinical practice in Pakistan are of general nature rather than individual.
[bookmark: _Toc238647409]4.4.6 Critical Evaluation of Article 4: Waseem et al. (2019).
In their research, Waseem et al. (2019) found huge lapses in the awareness of AMR in Sialkot as 55.6% of the community participants showed inadequate knowledge, only 36.9% of the doctors being familiar with the environmental transmission, and 90.6% of pharmacy stores operating without any qualified pharmacist. This finding agrees with the previous international research findings confirming that low level of awareness and poor implementation of the stewardship measures is the main obstacle in combating AMR. According to Hawkins et al. (2022), example of Australia, the UK and Sweden demonstrate low levels of knowledge, attitudes and behaviour in relation to antibiotics in despite of increased public awareness efforts (Hawkins et al., 2022). Taylor et al. (2023) reviewing research findings of 42 studies carried out with 13,089 doctors from 32 countries also pointed out the existence of countries having low AMR awareness level (Taylor et al., 2023).
[bookmark: _Toc238647410]4.4.7 Critical Evaluation of Article 5: Saif et al. 2024
Saif et al. (2024) revealed that people who watched a video created by the WHO experienced improvement in their knowledge about antibiotics, but the transition from the knowledge gained to its application turned out to be difficult, as the antibiotics could be obtained without prescriptions. This finding aligns with the research of Orok et al. (2025), conducted in Nigeria, where the use of educational intervention resulted in a significant increase of knowledge about AMR: the right answers related to its nature and consequences increased from 40.5% to 62.4% and good knowledge, in general, increased from 28.1% to 44.6% (Orok et al., 2025). However, longstanding misconceptions showed that education is not enough to change the behavior. The same trend was detected in a European multinational study where students had good knowledge about AMR, but many of them did not understand how to act in accordance with that knowledge.
[bookmark: _Toc238647411]4.4.8 Critical Evaluation of Article 6: Faizullah et al. (2017)
Faizullah and others (2017) found a notable knowledge-practice gap in 384 doctors in Khyber Pakhtunkhwa: while 74.2% of them acknowledged AMR as a serious global issue, 46.4% of the doctors said that they depend on empirical information based on their experience. This observation is corroborated by Wang and others (2021), who studied 207,804 prescriptions written by 327 primary care doctors and revealed that a higher degree of diagnostic uncertainty was related to increased antibiotic prescribing in such cases as upper respiratory tract infections for which antibiotics were not warranted to be prescribed. Likewise, five-country Asian research involving 367 doctors revealed a substantial variation in the practice of empirical or presumptive prescribing with the rates of de-escalation going from just 10% to 60% in different specialties. More importantly, it should be noted that doctors performing laboratory testing prior to making empirical prescriptions were more likely to use the antibiotics properly (aOR 2.83). This means that findings of Faizullah et al. have international significance and highlight that uncertainty in diagnosis and inadequate testing techniques can lead to empirical prescribing practices.
[bookmark: _Toc238647412]4.4.9 Critical Evaluation of Article 7: Ashraf et al. (2022)
Ashraf et al., (2022) conducted a thorough multicentric study among 336 physicians where the results showcase the KAP of doctors towards antimicrobial stewardship (AMS) in Lahore, Pakistan. The sample of the study includes a high percentage (74.3 %) of graduate trainees and so the outcomes provide interesting insights into how physicians are prescribing medicines on daily basis. This systemic failure to close the gap between policy and practice has been discussed in detail in the global literature. In their research work, Harun et al. (2024) assessed how AMS programs might be implemented in hospitals, and they assert that policy decisions tend to be ineffective because on the one hand, they are imposed from above but on the other hand, they are not supported by structural conditions. Harun et al., (2024) also compared this finding with their findings in Ashraf et al. (2022), pointing out the fact that it concerns the situation when physicians do not have an opportunity for stewardship training and so it becomes apparent that they need to use broad-spectrum antibiotics to deal with the increased volume of patients they serve. 
[bookmark: _Toc238647413]4.4.10 Critical Evaluation of Article 8: Gillani et al. (2021)
Gillani et al. (2021) identified a significant discrepancy between knowledge and practice in the results of their study conducted among 2,106 people in Punjab, Pakistan: although they possessed good knowledge of antibiotics, 60% of the respondents self-medicated using antibiotics. This observation confirms the results of Wang et al. (2024) whose systematic review involved both qualitative and quantitative evidence from 242 studies and yielded a global pooled prevalence of antibiotic self-medication equal to 27.7% (Wang et al., 2024). The review points out people obtaining antibiotics without prescriptions, storing antibiotics at home and purchasing antibiotics from pharmacies as significant correlates of antibiotic self-medication, while qualitative studies mentioned accessibility to health services and pharmacies as important factors. Moreover, study by Do and fellows conducted across six low- and middle-income countries found a high level of self-medicated antibiotic use, with 55.2% of respondents using antibiotics for self-treatment in Vietnam, 45.7% in Bangladesh and 36.1% in Ghana, which can be explained by convenience, low price and saving time (Do et al., 2021).
[bookmark: _Toc238647414]4.4.11 Critical Evaluation of Article 9: Shah et al. (2022)
Shah et al. (2022) conducted research on the knowledge, attitudes and practices regarding antibiotics of 525 medical and non-medical students in Punjab, Pakistan, and found the theory-practice gap in existence. Despite being educated medically, there was still evidence of inappropriate antibiotic behavior since 14% of the participant’s thought antibiotics were suitable for treating viral infections, while 15% of them stopped the treatment once they started feeling better. These results coincide closely with the findings of Haque et al. (2019) regarding students in Malaysia since 39.3% of 649 students self-medicated with antibiotics, while 89% thought self-medication was acceptable, even though medical students possessed more knowledge about antibiotics than other students (Haque et al., 2019). At the same time, Zeb et al. (2022), revealed about 1,250 university students, among these students’ antibiotics were the most popular self-medicated medications (50.4%), mainly because they are the cheapest and easiest to obtain medicines (Zeb et al., 2022). These investigations prove that academic knowledge does not lead to responsible behaviour regarding antibiotics.
[bookmark: _Toc238647415]4.4.12 Critical Evaluation of Article 10: Khan et al. (2020)
Khan et al. (2020) reported relatively low levels of knowledge regarding antibiotic usage among 399 pharmacy consumers in the Swat Valley: 83.7% had no idea what AMR stands for, with 71.4% having never heard of this term, 57.6% possessing antibiotics at home, while 66.7% ignoring the recommended dosage (p<0.05). These findings correspond to those of Wahab et al. (2023) conducted in Bangladesh, where 61.0% of 1,000 investigated students practiced self-medication with antibiotics and 60.0% had limited knowledge of these drugs. Paul et al. (2022) reported that 61.0% of 200 students engaged in self-medication with antibiotics, while 32.5% of them kept antibiotics at home for future use, and 38.0% were wrong to stop treatment when symptoms gone away. Thus, Khan et al. proved that insufficient knowledge and practices signal existing AMR problems.
[bookmark: _Toc238647416]4.5 Chapter Summary
Chapter 4 details the systematic data extraction and critical appraisal of ten included studies investigating AMR-related KAP in Pakistan. Using a standardized extraction form, key study characteristics and outcomes were recorded. Methodological quality and risk of bias were evaluated employing a dual-framework approach: JBI checklists for observational designs and MMAT for mixed-methods research. This rigorous evaluation establishes the methodological trustworthiness of the synthesized evidence. Chapter 5 executes the descriptive quantitative analysis and thematic synthesis of the appraised data.








[bookmark: _Toc238647417]Chapter 5: Data Analysis and Synthesis
[bookmark: _Toc238647418]5.1 Introduction to Chapter
This chapter contains the systematic examination and compilation of empirical evidence gathered from the ten chosen studies exploring KAP regarding AMR and antibiotic consumption in Pakistan. The goal of this review is to determine how the social determinants are influencing the behavioral elements of AMR analysis.
To accomplish a thorough synthesis, this chapter employs quantitative descriptive analysis plus thematic analysis. The section 5.2 presents the quantitative analysis of the data including characteristics of studies, measures of statistics, outcomes of KAP, data cleaning process, etc. The section 5.3 has conducted thematic synthesis by categorizing the findings into five main concepts with distinct subheadings that provide detailed information about the quantitative metrics making up AMR in Pakistan.
[bookmark: _Toc238647419]5.2 Descriptive Analysis of Quantitative Studies
The descriptive synthesis method plays a crucial role in the formulation of the synthesis of quantitative and qualitative evidence. According to Sun et al. (2022), their research that involved the review of 54 quantitative studies, nine qualitative studies, and eight mixed-method studies showcased that access to healthcare, social attitudes, and policies of regulation influence antibiotic utilization (Sun et al., 2022). Moreover, research by Ahmed et al. (2023) covered an area of 68 studies by applying statistical and thematic analysis proved that dissatisfaction with healthcare services, high costs, and low accessibility have a significant effect on antibiotic self-medication. Furthermore, Li et al. (2023) through reviewing 162 studies across 52 countries showed that non-prescription dispensing was 63.4% which can be explained by high customers’ demand, incentives and ineffective regulations. Therefore, the quantitative findings herein should not be taken as a stand-alone informative content; on the contrary, such statistics imply the interaction of knowledge with economic, social, and institutional environments.
The comprehensive content analysis of quantitative data from the reviewed studies allows to present a wide-scale overview of the characteristics and trends of the obtained data concerning knowledge, Practice and GAPs in relation to AMR in Pakistan. The data has been summarized in Table 3, which indicates that the reviewed studies have varying study designs, sample sizes from 180 to 2,106 people and different characteristics of participants in terms of industrial and rural location as well as occupation (community pharmacists, doctors, college students and ordinary consumers). These studies collectively capture the geographic and institutional breadth of Pakistan’s healthcare landscape, highlighting how localized sampling frameworks establish the empirical foundation for examining social determinants of health and antimicrobial utilization behaviors. 
Table 3: Characteristics of Studies Investigating KAP regarding AMR.
	Authors & Year
	Study Design
	Population / Demographics
	Sample Size
	Study Domain
	Key Findings

	Khan et al. (2021)
	Cross Sectional, Mix Method Approach
	Pharmacists
	180
	KAP
	Good knowledge of AMR but poor in differentiating antibiotic groups; positive attitude; acceptable practice leaning towards education

	Nabeel et al. (2024)
	Cross Sectional
	Pharmacists
	359
	KAP
	Adequate knowledge, positive attitude, but poor practices regarding dispensing without prescription.

	Shahid et al. (2025)
	Cross Sectional Mix Method
	HCPs
	326
	KAP
	Poor knowledge (55.5%), relatively positive attitudes (54.6%), and unfavorable practices (48.3%).

	Waseem et al. (2019)
	Cross Sectional
	Pharmacists
	385
	K & A
	Highlighted Poor AMR knowledge; pharmacist absence and stewardship awareness highlighted significant gaps nationwide.

	Saif et al. (2024)
	Cross Sectional
	General Population
	493
	KAP
	39.2% practiced self-medication; 42% non-adherent to treatment; significant improvement noted after video-based intervention.

	Faizullah et al.  (2017)
	Cross Sectional
	Physicians
	320
	KAP
	Generally good knowledge but flawed practices; 94.1% cited failure to complete courses as a cause of resistance.

	Ashraf et al. (2022)
	Cross Sectional
	Clinicians
	336
	KAP
	Knowledge is relatively poor regarding spectrum/choice; clinicians are aware of shortcomings and desire improvement.

	Gillani et al. (2021)
	Cross sectional
	General Population
	2106
	KAP
	High inappropriate use; 47.5% believed antibiotics treat cold/flu; nearly 60% practiced self-medication.

	Shah et al. (2022)
	Cross Sectional
	Students
	525
	KAP
	14% agreed antibiotics treat viral infections; 54% bought antibiotics without prescription.

	Khan et al. (2020)
	Cross Sectional
	Consumers
	399
	KAP
	Poor to moderate knowledge; 66.7% did not follow prescribed dosage regimen; storage of antibiotics at home was common.



Based on these peculiarities of the studies, the data analysis represented in Table 4 outlines the distribution of quantitative studies and explains the tendency in regions, methods, subject populations and sample sizes. With an average sample size of 523.70 subjects (SD = 567.58, variance = 322,148.01) and uniform allocation of the scoring values between studies, we can conclude that the data show significant universality of the study approach and method used. Nevertheless, these peculiarities can be explained by different settings for antimicrobial resistance KAP to be evaluated. It proves that public studies can take data for the analysis but not in the case of the use of narrower populations for reference.
Table 4: Descriptive Statistics of identifies Studies

	Determinants
	Study Regional Distribution
	Study Design
	Sample Population
	Study Sample Size

	Number of Studies
	10
	10
	10
	10

	Mean
	2.20
	1.20
	2.60
	523.70

	Std. Error of Mean
	.327
	.133
	.427
	179.485

	Std. Deviation
	1.033
	.422
	1.350
	567.581

	Range
	3
	1
	3
	1926

	Minimum
	1
	1
	1
	180

	Maximum
	4
	2
	4
	2106



As shown in Table 5, the knowledge levels showed that the overall knowledge of antimicrobial resistance is adequate reaching the average value of 59.88 percent there are some gaps in some respects and groups of populations as well. The maximum amounts of knowledge were mainly found among the university students and students at medical schools with the values of 86% and 85% respectively, while the lowest values were observed among the consumers in the community and among the staff in hospitals where low knowledge values reached the point of 66%. Additionally, there is still much confusion in the field of public health, for instance, the beliefs that antibiotics can help with the cold and the flu and the ignorance of the public regarding the impact of the antimicrobial resistance. 
Table 5: Distribution of KAP Outcomes among included Studies (n=10).
	Studies
	Knowledge

	Attitude 

	Practice 


	
	Good / Adequate Knowledge (%)
	Moderate / Poor Knowledge (%)
	Positive Attitude (%)
	Negative / Poor Attitude (%)
	Good Practice (%)
	Poor Practice (%)

	Khan et al. (2021)
	65.60%
	31.10%
	90%
	10%
	52.80%
	47.20%

	Nabeel et al. (2024)
	83.00%
	17.00%
	81.90%
	18.90%
	51.00%
	49.00%

	Shahid et al. (2025)
	44.50%
	55.50%
	54.60%
	45.40%
	59.90%
	40.10%

	Waseem et al. (2019)
	44.40%
	55.60%
	38.20%
	61.80%
	76.60%
	23.40%

	Saif et al. (2024)
	68.40%
	31.60%
	50.70%
	49.30%
	54.76%
	45.24%

	Faizullah et al. (2017)
	85.00%
	15.00%
	91.85%
	8.15%
	93.70%
	6.30%

	Ashraf et al. (2022)
	34.00%
	66.00%
	81.34%
	18.65%
	68.00%
	32.00%

	Gillani et al. (2021)
	52.50%
	47.50%
	31.60%
	68.40%
	40.40%
	59.60%

	Shah et al. (2022)
	86.00%
	14.00%
	85%
	15%
	65.70%
	34.30%

	Khan et al. (2020)
	35.00%
	65.00%
	80%
	20%
	33.30%
	66.70%

	Mean
	59.8800
	39.8200
	68.5190
	31.5600
	59.6160
	40.3840

	Std. Error of Mean
	6.47841
	6.51673
	7.10723
	7.09113
	5.54138
	5.54138

	Median
	59.2500
	39.5500
	80.6700
	19.4500
	57.3300
	42.6700

	Mode
	34.00a
	14.00a
	31.60a
	8.15a
	33.30a
	6.30a

	Std. Deviation
	20.48652
	20.60770
	22.47503
	22.42412
	17.52339
	17.52339

	Variance
	419.697
	424.677
	505.127
	502.841
	307.069
	307.069

	Range
	52.00
	52.00
	60.25
	60.25
	60.40
	60.40



Simultaneously, the attitude outcome distribution demonstrates that positive perceptions concerning antimicrobial stewardship prevail as reflected by the mean positive attitude score of 68.52% compared to the 31.56% mean negative attitude score. Among the highest positive attitude scores were those of healthcare professionals, postgraduate trainees, and clinical doctors who surpassed the 90.00% mark in support for effective prescribing and stewardship initiatives. On the other hand, community members and limited-resource practitioners showed more negative attitudes toward antimicrobial stewardship. Despite this positive attitude by the professionals toward antimicrobial stewardship, there is a huge gap between attitudes and actual behaviors as recorded in the outcome of practice. 
The summary of practice results presented in Table 5 exemplifies this conflicting situation, as it shows that the average score for good practice is 59.62, whereas the score for inappropriate practice is 40.38 with tremendous variability (from 6.30 to 93.70) among the cohorts in question. The analysis of the practice areas indicates very high rates of self-treatment of patients by means of a varied number of different medicines (up to 60.00%) and excessive purchase of antibiotics by students and consumers, as well as considerable noncompliance with the prescribed treatment regime. Among healthcare professionals and pharmacy specialists, undesirable practices result in the practice of overprescribing, which is widespread among practitioners.
Table 6: Overall Distribution Metrics of AMR-Related KAP (n=10).
	KAP Domain
	Good / Adequate Outcome (%)
	Suboptimal / Poor Outcome (%)
	Key Distribution Metrics

	Knowledge
	59.88%±20.49%
	39.82%±20.61%
	Median: 59.25%

	
	
	
	Range: 34.00% – 86.00%

	Attitudes
	68.52%±22.48%
	31.56%±22.42%
	Median: 80.67%

	
	
	
	Range: 31.60% – 91.85%

	Practices
	59.62%±17.52%
	40.38%±17.52%
	Median: 57.33%

	
	
	
	Range: 33.30% – 93.70%



The synthesis of the Key metrics points to the presence of the KAP gap in the structure where a high level of knowledge and favorable attitudes toward antibiotics do not guarantee the absence of irrational antibiotic use stemming from the systemic pressures from above. Overall KAP distribution metrics (Table 6) indicate that the scores for attitudes are the highest in the studies analyzed (with an average score of 68.52% and a median of 80.67%), while knowledge and practices are lower (59.88% and 59.62% respectively). The comparison of the various KAP aspects shows that the individual level awareness is undermined by structural factors such as unregulated access to OTC medications, inertia in diagnosis and the high volume of patients. Ultimately, quantitative data show that dealing with antimicrobial resistance in Pakistan should move beyond awareness programs toward tackling equity-oriented regulations. 
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[bookmark: _Toc238647420]5.3 Data Cleaning Summary
Table 7 outlines the data cleaning and methodological management steps implemented during the study synthesis. It details how missing demographic data and missing outcome measures were handled using only available explicit data without statistical imputation, while duplicate records were removed following PRISMA guidelines. Furthermore, it addresses inconsistent reporting of KAP outcomes by standardizing variables into common categories, cross-checking extracted data for verification and retaining all eligible studies despite sample size variations and outliers. 
Table 7: Data Cleaning Summary.
	Issue
	Description

	Missing Data
	Some studies did not report demographic variables such as monthly income, urban/rural residence, and occupation. Analysis was based only on the available data.

	Inconsistent Reporting
	KAP outcomes were reported using different scoring methods and percentage formats across studies.

	Variable Standardization
	KAP outcomes and demographic variables were standardized into common categories to facilitate comparison and narrative synthesis.

	Duplicate Records
	Duplicate articles identified during the database search were removed before the screening process following PRISMA guidelines.

	Data Verification
	Extracted data were cross-checked with the original articles to ensure consistency and minimize extraction errors.

	Outliers
	Considerable variation in sample sizes (180–2,106 participants) was observed; however, all eligible studies were retained because they met the inclusion criteria.

	Missing Outcome Measures
	Studies with incomplete reporting of specific variables were included if they provided sufficient data relevant to the review objectives.

	Imputation
	No statistical imputation or estimation of missing data was performed. Only the data explicitly reported in the original studies were included in the analysis.



[bookmark: _Toc238647421]5.4 Preliminary observation
Table 8 summarizes the preliminary observations derived from the final inclusion of ten studies in the review. It highlights that the literature predominantly consists of cross-sectional designs featuring diverse populations such as community members, students, pharmacists and physicians with sample sizes ranging widely from 180 to 2,106 participants. The observations reveal that while participants generally possessed moderate-to-high knowledge and positive attitudes toward rational antibiotics, actual practices varied widely with persistent self-medication, heavily influenced by educational backgrounds, professional training and consistent calls for stronger antimicrobial stewardship and public awareness.

Table 8: Preliminary Observations	
	Observation
	Interpretation

	Ten studies were included in the final review.
	The evidence synthesis was based on a defined and manageable body of literature relevant to the review objectives.

	Most included studies employed a cross-sectional study design.
	The available evidence primarily reflects participants' KAP at a single point in time.

	Study populations varied across community members, pharmacists, physicians, healthcare professionals, and students.
	The findings provide perspectives from diverse population groups involved in antibiotic use and antimicrobial resistance.

	Sample sizes varied considerably (180–2,106 participants).
	The included studies demonstrated heterogeneity in participant recruitment and study scale.

	Knowledge regarding antimicrobial resistance was generally moderate to high.
	Most participants were aware of AMR; however, important knowledge gaps remained in several population groups.

	Attitudes toward rational antibiotic use were generally positive.
	Many participants recognized AMR as a significant public health concern and supported appropriate antibiotic use.

	Antibiotic-use practices showed greater variability than knowledge and attitudes.
	Self-medication and inappropriate antibiotic use remained common despite adequate knowledge in several studies.

	Educational level and professional background were frequently associated with KAP outcomes.
	Higher education and professional training were linked to improved KAP.

	Reporting of demographic variables was inconsistent across studies.
	Variables such as monthly income and urban/rural residence were not consistently reported, limiting subgroup comparisons.

	Most studies recommend strengthening antimicrobial stewardship and public awareness.
	Continued education, policy implementation, and awareness campaigns were identified as essential strategies to combat antimicrobial resistance.



[bookmark: _Toc238647422]5.5 Thematic Analysis of Included Studies.
AMR is one of the significant health challenges of the twenty-first century and is related mainly to socio-structural, socio-cultural and clinical contexts. In Pakistan, to comprehend antimicrobial misuse we conducted a thematic literature review. This literature review includes information obtained from different sectors, such as common public and highly appreciated practitioners. 
In Table 7 we present the structure of the thematic review and categorize it into five themes that show the diversity of AMR. The first theme (Theme 1) describes the basic knowledge about antimicrobials and common misconceptions regarding the use of antimicrobials and the resistance of viral pathogens. The second theme describes the different viewpoints regarding antibiotics it includes the insignificance of the public vs. the helplessness of the professionals (Theme 2). The next theme of the study (Theme 3) gives an overview of the theory-practice gap in terms of self-medication, empirical treatment and non-prescriptive dispensing. The last (Theme 4) describes the main sociodemographic and systemic factors that influence the behavior of people in regard to the use of antibiotics e.g., education level, poverty level and diagnostic mistakes. Together, these themes form the basis for the model designed for the solution to the AMR issue.
[bookmark: _Toc238647423]5.5.1 Theme 1: Knowledge Regarding Antimicrobial Resistance and Utilization
Antimicrobial resistance is regarded as one of the biggest public health concerns of the 21st century as its spread is facilitated mainly by various behavioral and structural determinants. The people of Pakistan as well as healthcare professionals have different levels of knowledge concerning the biological process of resistance and its clinical features and dangers. The thematic data has allowed us to identify different kinds of knowledge concerning the issue. Some people know something about antibiotics in general, while others may be able to understand how resistance of pathogen arises. There is a high level of basic understanding of the idea of medicine among population, but many asymmetries exist in the field of antimicrobials treatment.
Table 9: Thematic Synthesis of Findings on KAP and Determinants Regarding Antimicrobial Resistance (n = 10).
	Main Theme
	Sub-theme
	Summary of Findings
	Supporting Studies
	Frequency (n=10)

	Knowledge regarding AMR
	Awareness of AMR
	Most studies reported moderate to high knowledge of AMR and appropriate antibiotic use; however, important knowledge gaps remained among community members and some healthcare professionals.
	Khan et al. (2021); Nabeel et al. (2024); Shahid et al. (2025); Waseem et al. (2019); Saif et al. (2024); Faizullah et al. (2017); Ashraf et al. (2022); Gillani et al. (2021); Shah et al. (2022); Khan et al. (2020)
	10

	
	Misconceptions about antibiotics
	Several studies identified misconceptions regarding the effectiveness of antibiotics against viral infections, inappropriate indications, and the development of antimicrobial resistance.
	Gillani et al. (2021); Khan et al. (2020); Saif et al. (2024); Shahid et al. (2025)
	4

	Attitudes toward antibiotic use and AMR
	Recognition of AMR as a public health issue
	Healthcare professionals and pharmacists generally demonstrated positive attitudes towards AMR prevention and acknowledged the importance of rational antibiotic use.
	Khan et al. (2021); Nabeel et al. (2024); Faizullah et al. (2017); Ashraf et al. (2022); Shah et al. (2022)
	5

	
	Support for antimicrobial stewardship
	Most professional groups supported educational initiatives, antibiotic stewardship programs, and policies promoting rational antibiotic prescribing.
	Khan et al. (2021); Nabeel et al. (2024); Waseem et al. (2019); Ashraf et al. (2022); Faizullah et al. (2017)
	5

	Practices related to antibiotic use
	Appropriate antibiotic use
	Appropriate practices such as completing prescribed antibiotic courses and following medical advice varied considerably across studies, with reported good practice ranging from approximately 33% to 94%.
	All included studies
	10

	
	Self-medication with antibiotics
	Self-medication, purchasing antibiotics without prescriptions, and discontinuing treatment early remained common among community participants and consumers.
	Gillani et al. (2021); Khan et al. (2020); Saif et al. (2024); Waseem et al. (2019)
	4

	
	Patient counselling and dispensing practice
	Pharmacists emphasized counselling patients regarding antibiotic adherence and rational use, although implementation varied between studies.
	Khan et al. (2021); Nabeel et al. (2024)
	2

	Factors influencing KAP
	Educational status
	Higher educational attainment was consistently associated with better knowledge, more positive attitudes, and improved antibiotic-use practices.
	Saif et al. (2024); Shah et al. (2022); Gillani et al. (2021); Waseem et al. (2019)
	4

	
	Professional training and experience
	Healthcare professionals with greater clinical experience or formal AMR training demonstrated superior knowledge and prescribing practices.
	Faizullah et al. (2017); Ashraf et al. (2022); Khan et al. (2021); Nabeel et al. (2024)
	4

	Recommendations for improving AMR control
	Public awareness programs
	Most studies recommended nationwide public education campaigns to improve awareness regarding appropriate antibiotic use and antimicrobial resistance.
	Khan et al. (2021); Waseem et al. (2019); Saif et al. (2024); Gillani et al. (2021); Khan et al. (2020)
	5

	
	Continuing professional education
	Several studies recommended regular AMR training, updated prescribing guidelines, and continuing education for physicians and pharmacists.
	Faizullah et al. (2017); Ashraf et al. (2022); Khan et al. (2021); Nabeel et al. (2024)
	4



According to a close reading of the literature, it can be said that there are numerous misconceptions about antibiotics in the public sector. For example, the available data from Punjab illustrates that nearly half of the respondents are under the impression that antibiotics can be used to treat viral diseases such as the common cold and flu. These misconceptions can be found in academic cohort; university students also show significant gaps in their knowledge about antimicrobials. Furthermore, it should be mentioned that patients stock the medications up at home and do not understand the possible dangers of the incomplete treatment course.
On the other hand, professional groups like physicians and certified pharmacists proclaim that they have broader knowledge about antimicrobial resistance. However, even among professionals there are still gaps in specific fields of knowledge such as the areas of diagnosis, environmental transmission and precision medicine. In this connection, it can be concluded that while public campaigns successfully promote awareness, they fail to develop detailed knowledge.
[bookmark: _Toc238647424]5.5.2 Theme 2: Attitudes Toward Antibiotic Use and Stewardship
Attitudinal orientations towards antimicrobial stewardship determine the ways individuals perceive both their individual and professional responsibility for fighting against drug resistance. The literature reviewed shows that healthcare professionals generally have a good attitude and recognize AMR as a significant national and international problem. The physicians and medical students covered in the surveys support antimicrobial stewardship programs, educational efforts, and the enforcement of stricter regulations. 
Despite this positive professional attitude, it can be observed that there is a difference in attitudes between the idea of sanitation and how the customers feel about it, as well as about how the retail sellers feel under pressure from customers. Residents of the communities in different areas tend to not care about the problem of self-medication and think of over-the-counter medicines as an inexpensive and convenient way of treatment. With this attitude, the problem of collective drug resistance seems obvious to them. In addition to this, the pharmacists and other professionals report being helpless in their job. While the physicians believe that they should prescribe medicines correctly, they still obey the economic necessity to satisfy their patients. 
[bookmark: _Toc238647425]5.5.3 Theme 3: Practices Related to Antibiotic Use and Dispensing
The conversion of knowledge and attitudes into actions shows a significant "theory-practice gap" throughout the complete spectrum of the healthcare system in Pakistan. Research findings imply that the misuse of antibiotics and their unregulated acquisition and poor compliance with treatment are very common. Even though clinical guidelines state that antimicrobials shall be given only after a thorough diagnosis is completed, the ground reality does not hold to these guidelines. 
Surveying medical communities indicates that a remarkable part of the population engages in the practice of self-treatment, which means they do not turn to health professionals and just go to purchase antibiotics from shops. Besides, community pharmacists report that antibiotics are often dispensed without a prescription, due to the pressure from customers and profit orientation. The enforcement of regulations happens ineffectively and in addition it must be mentioned that most community pharmacies operate without specialists being present. When it comes to the prescriptions provided by medical practitioners, empirical prescribing is extensively practiced. It is important to note that even well-trained doctors use the way of empirical prescribing due to the limitations of the prescribing approach as opposed to the proven and tested methods.
[bookmark: _Toc238647426]5.5.4 Theme 4: Upstream Structural and Sociodemographic Determinants
People’s knowledge, attitudes and behaviors are shaped by social, structural and demographic determinants. Education plays an important role in affecting the way people engage in AMR practices. More education leads to better knowledge scores, more responsible attitudes and lower rates of self-medication among individuals. 
Another factor that strengthens individual’s ability to be responsible in AMR practices is their work experience and the training they receive in the field. Highly trained medical professionals have a better capacity for diagnosis than under-trained medical professionals. Even though many individuals have certain advantages their ability to use them is often hindered by their SE background.  For example, in low-resource settings, poverty, lack of universal healthcare coverage and a weak system of diagnostics create hurdles for patients and result in unsafe behaviors. When people cannot afford expensive tests and treatments, buying sub-therapeutic doses of antibiotics becomes the only option. Hence the way people use AMR is a result of the larger socio-economic and socio-institutional inequities.
[bookmark: _Toc238647427]5.6 Chapter Summary
This chapter 5 combined the results from the ten studies by applying both quantitative descriptive statistics and a qualitative method of analysis. Four main themes were identified reflecting the existent “attitude-practice gap,” which is suggested by the non-prescription dispensing, empirical prescribing, patients’ demand, and structural socioeconomic issues. Chapter 6 offers critical discussion regarding the implications of the synthesized findings in terms of the larger context of international literature and theories.









[bookmark: _Toc238647428]CHAPTER 6: DISCUSSION
[bookmark: _Toc238647429]6.1 Introduction to Chapter
The chapter provides an extensive overview and assessment of the outcomes from reviewing the literature concerning the knowledge, attitudes and practices regarding the antimicrobial resistance issue in Pakistan. Based on the theory of the Social Determinants of Health it sticks together the micro-level actions with the more familial structural, socio-economic and institutional developments. In the course of juxtaposing the quantitative approach and qualitative one the chapter shows the way how the process of irrational misuse of antibiotics continues taking place thanks to the existence of systematic defects including the uncontrolled access to drugs sold without a prescription, the use of antibiotics without any required testing and low health literacy in the region.
[bookmark: _Toc238647430]6.2 Discussion of Key Findings
[bookmark: _Toc238647431]6.2.1 Interpretation of Results
The comprehensive analysis of academic literature from Pakistan reveals an interesting but recurrent paradox, reasonably good to high baseline understanding of antimicrobial resistance does not always ensure rational behaviors in doctors and consumers. While the reviewed literature shows a mean adequate knowledge level of 59.88 % and a mean positive attitude level of 68.52 %, these achievements are offset by substantial behavioral deviations with inappropriate behavioral rates recorded at 40.38 %.
Analysis of the data shows that the public has high levels of self-medication (60 % at the peak) and treatment non-compliance (66.7 %). Similar patterns exist among professionals, e.g. MOTs make a wide theoretical claim for stewardship but report high levels of practice, with both non-prescription issuing of medications (75.2 %) and empirical broad-spectrum prescribing being observed. Overall, the obtained findings suggest that personal KAP patterns are mainly limited by external system pressures, which proves that AMR practices in Pakistan could be seen as systemic response to structural inequalities rather than just a result of poor educational practices.
[bookmark: _Toc238647432]6.2.2 Comparison of Literature
A synthesis of ten international empirical studies obtained from PubMed and Scopus demonstrates that the knowledge-practice gaps, economic incentives, and structural vulnerabilities seen in Pakistan are reflective of the universal trend of antimicrobial resistance (AMR) and irrational antibiotic use. The practice of providing antibiotics without prescription remains a leading factor in increasing AMR in LMICs. The study performed by Li et al. (2023) in 52 countries shows that the general non-prescription dispensing rate equals 63.4% due to consumer demand and business motives. The tendency is similar to the one revealed in Nepal, as discussed by Acharya et al. (2021), who described client demands and revenue pressure as main factors of non-prescription dispensing. In the same way, Qudah et al. (2024) showed that 88% of community pharmacists in the UAE admitted that non-prescription dispensing is illegal, but continued to do that due to clients’ pressure, which correlates with the figure in Pakistan (75.2%).
The self-medication tendencies within the population are determined more by the accessibility and affordability of health care than merely by the lack of education. Wang et al. (2024) summarized the findings of 242 studies and calculated the global prevalence of self-medication with antibiotics to be 27.7%, with availability without prescription and home storage as key factors. Studies across several countries by Do et al. (2021) demonstrated also self-medication at 55.2% in Vietnam, 45.7% in Bangladesh, and 36.1% in Ghana since people are motivated by convenience, saving money, and avoiding consultations. This information coincides with the findings of Doan et al. (2025) who demonstrated self-medication at the level of 35.8% among university students in Vietnam, where participants reported using antibiotics without prescriptions to skip consultations. The same findings were proved among Malaysian students by Haque et al. (2019), since 89% of students reported self-medication despite their health literacy. Finally, similar studies in South Asia by Wahab et al. (2023) and Paul et al. (2022) reported about 61% of self-medication practice and the storage of leftover antibiotics at home.
Professional stewardship knowledge takes a backseat to both diagnostic uncertainty and institutional barriers within the medical context. Taylor et al. (2023) studied 13,089 physicians in 32 different countries and established that knowledge limitations regarding local resistance profiles persist. In the Chinese primary care context, Wang et al. (2021) found that diagnostic vagueness leads directly to needless empirical broad-spectrum use. Moreover, Muro et al. (2022) reported the emergence of "diagnostic inertia" in low-income health systems, with healthcare providers refraining from ordering diagnostic tests because of out-of-pocket expenses. The application of interventional approaches through educational campaigns in Nigeria -research by Orok et al. (2025)- proved favorable in improving factual knowledge (from 28.1% to 44.6%), but did not bring about the desired changes in practice without diagnostic capacities. Similar conclusions were reached by Harun et al. (2024) and Hawkins et al. (2022), who stated that without structural support from health systems, top-down antimicrobial informational policies are not effective. Lastly, the macro-level analysis by Collignon et al. (2018) confirmed that structural governance and healthcare funding have a superior effect on global AMR crisis than particular-level knowledge measurements.
In conclusion, looking at the international literature showed the results of this systematic review are in line with the findings around the globe where AMR is shown to be a complicated public health problem caused by the interaction between individual knowledge, the ability of healthcare systems, effectiveness of regulations and the SE context. Therefore, it appears that coherence of the results of the research conducted in Pakistan and those obtained abroad can make the results of the review more credible and indicate that effective implementation of every aspect of antimicrobial stewardship needs multispectral approach taking into account such factors as human behavior, institutional capacity and regulation issues.
[bookmark: _Toc238647433]6.2.2.1 Theme 1: Knowledge Regarding Antimicrobial Resistance and Utilization
This review revealed average knowledge about AMR in Pakistan within the ten scrutinized articles (Mean=59.88%, SD=20.49%; range: 34.0%–86.0%). The maximum knowledge was scored by university students (86.0%), medical doctors (85.0%), and pharmacists (83.0%), but community and some clinician groups showed relatively low performance (34.0%–44.4%). Although formal education positively affected AMR awareness overall, it did not guarantee relevant technical knowledge. There were considerable gaps in antibiotic spectrum understanding, diagnostic stewardship, environmental transmission of pathogens, and proper use of antibiotics. Almost half of the people surveyed in a community in Punjab believed that antibiotics were effective against flu or common cold, while 14% of students mistakenly thought the same thing. Only 36.9% of medical practitioners were aware of environmental transmission of AMR. 
These results suggest that awareness alone does not concern a proper understanding of antibiotics. Inaccurate knowledge about viral diseases might also create the excessive demand for antibiotics, as mentioned in McCullough et al. (2016). Furthermore, Barlam et al explained that the lack of diagnostic means and poor qualification in antibiotic management can also play a role in unnecessary antibiotic prescriptions (Barlam et al., 2023).  Thus, in the future, the education of AMR in Pakistan must focus on proper indications for antibiotic usage, distinction between bacterial and viral disease, methods of resistance, self-medication, antibiotic
[bookmark: _Toc238647434]6.2.2.2 Theme 2: Attitudes Toward Antibiotic Use and Stewardship
Overall, attitudes toward responsible antibiotic use were positive, with a mean score of 68.52% (SD = 22.48%), although scores varied widely (31.6%–91.85%). Physicians, pharmacists, and university students generally supported antibiotic stewardship principles. However, a clear attitude–practice gap was observed. Despite 91.85% of physicians reporting positive attitudes toward stewardship, 46.4% used antibiotics without laboratory confirmation. Similarly, although 81.9% of pharmacists expressed positive views, 75.2% prescribed antibiotics in response to client pressure. These findings suggest that workload, diagnostic uncertainty, commercial interests, and patient expectations may influence practice. Therefore, effective stewardship requires not only education but also organizational support, accessible laboratory services, prescription regulations, feedback, and appropriate sanctions. Multidisciplinary stewardship programs may further strengthen responsible antibiotic use (Dellit et al., 2022)
[bookmark: _Toc238647435]6.2.2.3 Theme 3: Practices Related to Antibiotic Use and Dispensing
Antibiotic-use practices in Pakistan demonstrate a substantial knowledge–practice gap, with a mean good-practice score of 59.62% (SD = 17.52%). Inappropriate practices included self-medication, non-prescription dispensing, poor adherence, and empirical prescribing. Approximately 60% of the public in Punjab reported self-medication, while 54% of university students purchased antibiotics without prescriptions. Among community pharmacists, 75.2% reported dispensing antibiotics without prescriptions due to customer pressure, while financial incentives also influenced dispensing. Approximately 90.6% of pharmacies operated without a qualified pharmacist, indicating weak professional oversight. Clinically, 46.4% of doctors prescribed antibiotics empirically without laboratory confirmation. These findings are consistent with global evidence, including Li et al. (2023), who reported 63.4% non-prescription dispensing worldwide. Overall, consumer demand, commercial incentives, weak regulation, and limited diagnostics contribute to inappropriate antibiotic practices.
[bookmark: _Toc238647436]6.2.2.4 Theme 4: Upstream Structural and Sociodemographic Determinants
Antibiotic-related KAP in Pakistan is strongly influenced by upstream social, economic, educational, and healthcare-system factors. Across 10 studies involving 5,237 participants, higher educational attainment was generally associated with better knowledge, attitudes, and practices. However, education alone did not prevent inappropriate behaviour; 54% of university students purchased antibiotics without prescriptions, while nearly 60% of the Punjab population practiced self-medication. Economic hardships, healthcare costs, limited insurance, and restricted diagnostic access may encourage self-medication and informal antibiotic purchases. Structural weaknesses were also evident in pharmacy settings, where 90.6% of pharmacies reportedly operated without qualified pharmacists, and 75.2% of Lahore pharmacists dispensed antibiotics without prescriptions due to customer pressure. These findings support the Social Determinants of Health framework, indicating that effective AMR interventions require education alongside stronger regulation, affordable healthcare, improved diagnostics, and institutional support.
[bookmark: _Toc238647437]6.2.3 Methodological Reflection
This systematic review involved a highly structured methodological strategy, which included the use of a PEO search protocol in PubMed and Scopus, adherence to PRISMA 2020 and quality checks via JBI checklist and MMAT. This approach helped in effective assessment of various studies with different designs, including huge cross-sectional community-based surveys (n= 2106 by Gillani et al., 2021) and mixed-methods study designs.
Nevertheless, some methodological limitations in the existing studies should be acknowledged. The over-reliance on survey design in the studies used in this review restricts their possibility for causal inference, as they represent momentary behavioral observations and do not allow establishing longitudinal causality. Besides, various response rates in different professional groups may pose the danger of non-response and selection bias (for example, the low response rates of pharmacists and physicians established by Waseem et al., 2019) Therefore, subsequent investigations in Pakistan should focus on longitudinal designs, prospective audits of prescriptions and multicenter clinical trials.
[bookmark: _Toc238647438]6.2.4 Unexpected Findings
One important conclusion reached by the data synthesis is the seeming contradiction between the presence of skills and knowledge in the academic and professional sphere and the irrational behavior demonstrated in practice. This assumption is backed up by research conducted by Shah and others (2022) as well as Khan et al. (2021), which showed that knowledge and education alone are not sufficient to minimize the negative consequences of self-medication and similar practices.
Such findings indicate a significant flaw in traditional awareness campaigns: although they offer information about microbial genetics and mechanisms of resistance, they neglect the fact that a person can hardly make a rational decision under stressful conditions such as poverty, inability to get help from primary care doctors and pressure from the sellers.
[bookmark: _Toc238647439]6.3 Strengths and Limitations
This systematic review presents many significant strengths. First, it follows clear, traceable PRISMA standards which guarantee number of transparency and reproducibility. Second, the use of double-method quality evaluation (JBI and MMAT) helps to ensure that the synthesized results are based on sound empirical evidence. Third, this chapter connects results about Pakistan with 15-20 international PubMed studies thus making it possible to see the local public health problems in greater context.
However, some shortcomings should be mentioned. The overview does not include articles in English published from 2021 onwards which makes it possible for some pieces of important regional grey literature or non-English articles to be missed. Additionally, non-compatibility of reporting demographic covariates (like household income and details about urban-rural stratification) across the primary studies did not allow to carry out detailed meta-regression subgroup analyses.
[bookmark: _Toc238647440]6.4 Chapter Summary
This chapter systematically analyzed the results obtained in the study by comparing the regional data obtained in Pakistan with the wider international literature and the Social Determinants of Health approach. The discussion affirmed that the outcomes of individual KAP can be limited severely by upstream structural factors, such as lack of diagnostics, commercial pressures, ineffective regulation, and healthcare affordability. The methodological limitations and unexpected findings discussed throughout the chapter were examined. Finally, the last chapter (Chapter 7) offers some conclusions, practical recommendations, and guidance for further research in public health.















[bookmark: _Toc238647441]CHAPTER 7: RECOMMENDATIONS AND CONCLUSION
[bookmark: _Toc238647442]7.1 Introduction to Chapter
In this last chapter, the primary empirical findings from the systematic review are brought together to suggest practical recommendations based on evidence that could counter the increasing threat of AMR in Pakistan. Using the SDOH framework and in conjunction with global policy, it converts the findings into practical guidance across medicine, nursing, pharmacy, public health, legislation and teaching. While the general attitude towards AMR knowledge is a positive one, practices like self-medication, conducting non-prescription dispensing, wrong prescribing and non-compliance with treatment are widespread. As a result, the chapter provides some fundamental health system consequences, system suggestions and paths for future research along with a conclusion aimed at stimulating systemic action rather than an isolated awareness campaign.
Table 9: Summary of Research Objectives, Identified Barriers and Key Finding.
	Research Objective 
	Barrier Identified
	Key Findings
	How This Was Achieved

	Objective 1: 
To identify the primary social determinants of health associated with variations in community and clinical KAP regarding AMR in Pakistan.
	Theme 4: 
Educational disparities, SE conditions, professional background, healthcare access, institutional weaknesses and regulatory gaps.
	Education and professional training were associated with better KAP, whereas poverty, limited healthcare access, weak regulation and inadequate diagnostic facilities contributed to inappropriate antibiotic use.
	Evidence from the 10 included studies was compared across community members, students, pharmacists, physicians and healthcare professionals to identify recurring social and institutional determinants.

	Objective 2: 
To analyze how SE status and educational disparities influence antibiotic misuse and self-medication practices.
	Theme 1 & Theme 3: 
Limited health literacy, misconceptions about antibiotics, self-medication, non-prescription purchasing, treatment non-adherence and financial constraints.
	Knowledge was generally moderate-to-high, but inappropriate practices remained common. Self-medication reached approximately 60%, while treatment non-adherence reached 66.7% in individual studies.
	Quantitative KAP results were synthesized and compared with thematic evidence on misconceptions, self-medication and inappropriate antibiotic use.

	Objective 3: 
To evaluate how institutional healthcare contexts and cultural beliefs influence professional prescribing behaviours and patient expectations.
	Theme 2 & Theme 3: Patient pressure, commercial incentives, high workload, diagnostic limitations, empirical prescribing and non-prescription dispensing.
	Professionals generally showed positive attitudes toward stewardship, but these attitudes did not consistently translate into appropriate practice. Non-prescription dispensing reached 75.2% among pharmacists in one included study.
	Findings from pharmacists and clinicians were compared to identifying the relationship between professional attitudes, workplace pressures and actual prescribing/dispensing practices.



[bookmark: _Toc238647443]7.2 Implications of Findings
The data gathered shows that antibiotic resistance in Pakistan is more a behavioral issue than the usage of antibiotics in a specific medical field. High levels of self-medication, distribution of medicine without prescription and methods of prescribing of broad-spectrum drugs all appear to stem from economic, social and technical limitations of the system such as financial difficulties, lack of proper diagnoses, minimal control over the legality of practices and the problem of keeping pharmacies running. Therefore, education campaigns implemented at the individual level will not be efficient in producing sustainable results unless structural reforms are in force to deal with the origin of irrational practices.
In order to use the findings mentioned above in practice, healthcare education must gather momentum toward practical stewardship competences. It is important for health professionals, such as doctors, nurses and pharmacists to be trained in how to use local guidelines, record the reasons for prescriptions, revise the treatment and resort to microbiological diagnostics. At the same time, it is vital for pharmacists to have institutional support in order to provide evidence-based advice and deny the illegal requests of patients for prescriptions.
Health systems need to create multidisciplinary Antimicrobial Stewardship teams comprised of physicians, pharmacists, microbiologists, nurses and infection preventers to carry out regular monitoring, formularies and prescription audits. Public health messages also need to indicate that antibiotics do not work on viral infections, while pharmacy oversight must adhere to strict risk management rules. Finally, government policies must be based on national program monitoring of antimicrobial resistance and use through the WHO One Health concept systems that connect humans, animals and the environment. Enforcement should go hand in hand with providing patients with affordable healthcare services.
[bookmark: _Toc238647444]7.3 Scope and Limitation
[bookmark: _Toc238647445]7.3.1 Scope 
The systematic literature review focused only on empirical articles published in the period from 2015 to 2025 engaging in KAP associated with AMR in Pakistan. The study investigated the influence of structural upstream social determinants of health like SE status, education, institutional framework and cultural context on the practices of antibiotic use, self-medication behavior and prescribing behavior in various populations.
[bookmark: _Toc238647446]7.3.2 Limitations 
A major limitation of the literature was the overwhelming use of cross-sectional studies, which limited causal conclusions and evaluation of behaviors for a lengthy time. Apart from that, the significant geographical concentration of studies in particular provinces and irregular reporting of demographic variables in the data made it difficult to conduct comprehensive subgroup meta-analyses. In addition, differences in measuring and reporting social determinants in particular studies contributed to differences in the results summarized.
[bookmark: _Toc238647447]7.4 Recommendations for Practice
To facilitate the application of antibiotic stewardship knowledge to practice in Pakistan, comprehensive regulatory, clinical, educational and community-based interventions must be put in place. The relevant authorities must ensure that sales of antibiotics without prescription are strictly monitored on the market through pharmacy audits and supervision of licensed pharmacists. The health authorities must promote affordable access to point-of-care testing services in order to lower unnecessary broad-spectrum antibiotic usage and provide more accurate treatment. Multiple disciplinary policies and practices must be implemented in local hospitals through Antimicrobial Stewardship Programs based on local protocols and policies, including prescription audits and feedback on prescribing practices.
Also, it is significant to incorporate antibiotic stewardship training in pre- and postgraduate medical education programs. Standardized counseling on safe administration of antibiotics should be guaranteed to all patients. Finally, effective public health systems should be established in Pakistan to prevent infections.
At the community level, culturally appropriate campaigns in Urdu and regional languages, delivered through mass media, schools, social platforms, and Lady Health Workers, should address misconceptions and discourage self-medication. Finally, integrated One Health surveillance should link antimicrobial use and resistance data across human, veterinary, agricultural, and environmental sectors to guide targeted interventions.
[bookmark: _Toc238647448]7.5 Recommendations for Future Research
Pakistan's future research on antimicrobial resistance should not only stop at descriptive cross-sectional studies but should also consider longitudinal cohort studies, prescription audits, and experimental intervention trials for establishing cause-effect relations and assessing long-term effects of stewardship measures. Improved methodological rigor is needed through the establishment and validation of a KAP standardized tool applicable across the country, and complemented by simulated client observations, pharmacist records, and interviews. It is important for the studies to consistently take into account noted social determinants like household income, place of residence, and access to medical support among populations with various SE backgrounds.
Furthermore, the research should focus on how pharmaceutical marketing, and commercial interests impact antibiotic prescribing in the provinces of Pakistan. Within the hospitals, studies should assess the efficiency of antimicrobial stewardship programs and computerized prescribing systems. The cost of making correct diagnosis should be compared with the cost related to the failure of empirical treatments. Finally, the research focus should adopt a One Health approach to discover the interrelations of human and veterinary medicine with AMR patterns and provide information to reach effective interventions at the national level.
[bookmark: _Toc238647449]7.6 Conclusion
The issue of antimicrobial resistance poses a considerable risk to public health in Pakistan due to its complex relationship with different lifestyles and customs of its citizens, as well as a low capacity of the health system. This systematic review made it possible to analyze the findings of ten studies with a total of 5,237 participants that were conducted to assess the impact of various external factors on people's knowledge and perspectives about antibiotic use between 2015 and 2025. The findings indicate that people exhibited a high degree of knowledge about the subject, as well as positive attitudes toward the concept of antimicrobial stewardship; however, appropriate levels of practice were considerably lower. Also, it was shown that higher education and formal clinical practices positively affect knowledge about antibiotics, but structural issues still drive people toward their misuse. The problem of health services being expensive, patient expectations, commercial motivations, and ineffective pharmaceutical regulations result in the spread of practices that allow people to self-medicate (i.e., up to one-third of participants admit that they practice self-medication and that many of them buy antibiotics without prescriptions).
The importance of these findings is in pointing out the necessity to move AMR actions from narrowly targeted educational approaches to inclusive, equity-based actions. Knowledge improvement is still crucial, but education alone cannot bring about changes in behavior if people and medical professionals are in an environment where it is possible to obtain a prescription for the wrong antibiotic. Consequently, to successfully control AMR in Pakistan, it is necessary to tighten pharmaceutical regulation enforcement, increase the availability of reasonably priced and rapid diagnostic means, introduce mandatory antimicrobial stewardship programs in healthcare system, and implement activities combating SE obstacles to provision of proper care. Thus, it is important to strengthen these underlying conditions along with proper education to bridge the knowledge-practice gap and make sure responsible antimicrobial usage is promoted.
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