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Abstract

Background - The problem of antimicrobial resistance (AMR) is a severe worldwide health problem. In 2019, the number of deaths directly due to bacterial AMR was about 1.27 million and 4.95 million deaths worldwide were linked to the disease. Antibiotic misuse especially by self-medication is one of the major causes of AMR. The use of antibiotics in India has risen significantly since 2000 to 2015, and the accessibility of over-the-counter antibiotics remains a concern. The young adults are a high-risk and under-researched population due to their increasing autonomy of health-related decision making and use of informal healthcare practices. This review explored the self-medication behaviours of young adults in India with respect to antibiotics and its implications on AMR.

Methods - Based on PRISMA, a qualitative systematic literature review was carried out. Peer-reviewed qualitative research published between 2010 and 2024 in four electronic databases (PubMed, Scopus, CINAHL and Google Scholar) was searched. The Population, Exposure and Outcome (PEO) concept was used to select studies. Out of 162 records initially located, 11 articles were included in the final review having been found meeting the inclusion criteria. The studies included were of young adults, members of the community, consumers, pharmacy staff, informal provider, healthcare professionals and policy stakeholders across various regions in India. The quality of methodology was determined by the Critical Appraisal Skills Programme (CASP) checklist. Braun and Clarke six phase thematic analysis method were used to synthesise data.

Results - Four themes were identified: (1) perceptions of antibiotics as essential and highly effective medicines influencing patterns of misuse among young adults in India, (2) self-medication practices and behavioural patterns driving non-prescription antibiotic use among young adults in India, (3) knowledge gaps and misconceptions regarding antibiotic use and antimicrobial resistance among young adults in India, and (4) social and structural determinants influencing antibiotic misuse among young adults in India. The findings show that antibiotic misuse was influenced not only by limited knowledge, but also by convenience, economic factors, previous experiences, pharmacy access, informal healthcare use and wider healthcare-system challenges.
Conclusion - Young adults in India self-medicate with antibiotics, which is a multifaceted public health problem influenced by behavioural, social and structural factors. Interventions to deal with AMR must extend beyond educational and involve increased regulation, better access to affordable healthcare, pharmacy-level stewardship and behaviour-based interventions. Special measures should be taken to ensure responsible use of antibiotics and curb the increasing AMR burden through age-specific approaches.

Keywords - antibiotic abuse; self-medication; antimicrobial resistance; young adults; India; qualitative systematic review.
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[bookmark: _Toc229468003]CHAPTER 1 INTRODUCTION AND BACKGROUND

[bookmark: _Toc229468004]1.1 Introduction
Antibiotics are essential medicines used to treat bacterial infections and have significantly reduced morbidity and mortality worldwide. Nevertheless, this effectiveness is becoming compromised by improper use, such as overuse, misuse, and self-medication (World Health Organization, 2020). Antimicrobial resistance (AMR) is one of the gravest effects of such practices, and it is defined as a phenomenon when microorganisms learn to withstand the effects of previously effective treatments (Laxminarayan et al., 2013). AMR is now recognised to be one of the critical global health threats that lead to the extension of illness, growing healthcare expenses, and elevated rates of mortality (Ventola, 2015).
In 2019, there were 1.27 million deaths due to AMR, and nearly 4.95 million deaths were attributed to bacterial resistance (Murray et al., 2022). The spread of antimicrobial resistance is expected to grow greatly, as global deaths are estimated at 1.27 million in 2019 and may increase to an estimated 10 million by 2050 (O'Neill, 2016). One of the reasons for this crisis is the lack of access to healthcare facilities in low and middle-income countries which have inadequate regulation, and the misuse of antibiotics (Nair et al. 2019).
Self-medication is widespread in such situations and acts as a key contributor to the use of antibiotics inappropriately (World Health Organization, 2020). India offers a highly important context in which such issues could be researched, especially among young adults, who become more prone to self-medication behaviours (Laxminarayan et al., 2016).

[bookmark: _Toc229300248]Figure 1 - Global Burden of Antimicrobial Resistance (AMR)
Source - Adapted from (WHO 2020); (Murray et al. 2022); (O’Neill 2016)

[bookmark: _Toc229468005]1.2 Background and Current Context 
[bookmark: _Toc229468006]1.2.1 Antimicrobial Resistance as a Global Public Health Threat
One of the most important health issues of the 21st century is antimicrobial resistance (AMR). It happens when microorganisms, such as bacteria, viruses, and fungi, become resistant to antimicrobial interventions, which complicates treating infections (World Health Organization, 2020). This leads to long term illnes, more complications and more deaths. AMR is also burdensome to the healthcare systems because the treatment of resistant infections is more complex and expensive.
The world is experiencing an increase in hospitalisation and treatment costs, that can be two to three times higher than the costs of non-resistant infections (World Health Organization, 2020). While AMR is a biological phenomenon, human behaviour, specifically the use, misuse and overuse of antibiotics, plays a major role in the rapid emergence of AMR (Laxminarayan et al., 2013). Unnecessary use of antibiotics, shorter courses of treatment than recommended, and treating patients with antibiotics for viral infections are just some of the practices that contribute to resistance development (Ventola, 2015). The inappropriate use of antibiotics is a chain of events that leads to the creation and dissemination of antimicrobial resistance as shown in Figure 2. Thus, AMR is becoming an important biomedical and behavioural public health issue where massive population-wide interventions are needed.

[bookmark: _Toc229300249]Figure 2 - Pathway from Antibiotic Misuse to Antimicrobial Resistance
Source - (WHO 2020) and (Ventola 2015)


[bookmark: _Toc229468007]1.2.2 Antibiotic Use and Misuse in India
India is a major user of antibiotics in the world and therefore, a key environment to study the use and misuse of antibiotics (Laxminarayan et al., 2016). The use of antibiotics has grown by about 65 percent between 2000 and 2015, representing an improvement in access, but also leading to concerns regarding misuse (Laxminarayan et al., 2016). It has been demonstrated that antibiotics are commonly prescribed without a doctor's recommendation, even in minor and self-limiting illnesses, like fever, cough, cold, and others (Kotwani et al. 2021b).
Easy access to antibiotics through over-the-counter medicines is a major contributor to misuse. Regulations are still weak, and antibiotics can still be readily available over the counter (OTC) in pharmacies (Laxminarayan et al., 2016). It is estimated that the number of antibiotic prescriptions that are not appropriate in LMICs is up to 50 percent, which is a major contributor to AMR (World Health Organization, 2020). The qualitative research indicates that people tend to trust previous experience and perceived efficacy, and pharmacist recommendation when taking antibiotics (Nair et al.2019). These behaviours support self-medication and antibiotic misuse.

[bookmark: _Toc229468008]1.2.3 Healthcare System and Structural Problems
Structural constraints in the healthcare system have a strong effect on the use of antibiotics in India. The cost, lengthy waiting lists, and physical distance make access to formal healthcare often limited, especially in rural communities (Barker et al., 2017). This has led to people resorting to pharmacies and informal providers to seek treatment.
Pharmacies usually act as a first line of treatment in minor conditions. The demand of the patients, hopes of a fast recovery, and economic stimulus lead to the dispensing of antibiotics without prescriptions (Morgan et al., 2011; Kotwani et al. 2021b). The sale of over-the-counter antibiotics is still rampant despite the regulations (Kotwani et al., 2021a) and shows the lapses in enforcement and stewardship of antibiotics.
Informal healthcare providers are also significant players especially in underserved communities. These non-formally trained medical providers tend to give antibiotics regularly due to patient expectations (Bigdeli et al., 2013; Nair et al. 2019). These systemic challenges reveal that antibiotic misuse is not an individual behaviour but is influenced by the healthcare system limitations at large.

[bookmark: _Toc229468009]1.2.4 Socioeconomic and Cultural Influences
The socioeconomic aspects have a major impact on the use of antibiotics in India. Out-of-pocket healthcare spending (around 55-60 percent of the total health spending) discourages formal care use and encourages self-medication (World Bank, 2022). This behaviour is further supported by financial barriers, as well as long waiting time and inaccessibility to healthcare facilities (Barker et al., 2017).
Cultural beliefs are also important. Antibiotics are commonly viewed as effective drugs that can cure a very broad scope of diseases, such as those that do not need such medication (Gautham et al. 2024). These views are supported by prior experience and social pressures of family and friends, which results in normalisation of using antibiotics.
Moreover, knowledge gaps are a contributing factor to misuse. A lot of people do not know how to distinguish between bacterial and viral infections, and do not go through an entire course of treatment (McCullough et al., 2016). These myths, coupled with socioeconomic factors, further contribute to improper use of antibiotics and lead to AMR.

[bookmark: _Toc229468010]1.2.5 Young Adults as a High-Risk Group
Young adults, generally defined as individuals aged 18–35 years, are an important group to consider in relation to antibiotic misuse. It is a stage of life where individuals become more independent with regard to making health-related decisions (Hawking et al. 2017), which may result in an increased dependence on self-medication.
According to behavioural theories, personal beliefs, past experiences and social norms influence the decisions of the young adults (Byrne et al. 2019). This can lead to the belief that antibiotics are fast and easy fixes to common ailments as far as the use of antibiotics is concerned. Such behaviour is further promoted by easy availability of antibiotics in pharmacies.
In addition, young adults tend to use informal sources of information, including peers and online platforms, which might not give them the right information (McCullough et al., 2016). Although this group is at greater risk, it is underrepresented in the literature, which is biased towards general populations (Nair et al. 2019; Kotwani et al., 2021b). This underscores the significant gap in knowledge about their behaviours. Being independent and exposed to self-medication, young adults can be considered a high-risk population that needs specific studies to contribute to a better understanding of their contribution to the problem of antibiotic misuse and AMR.
[bookmark: _Toc229468011]1.3 Rationale
It is well known that antimicrobial resistance (AMR) and antibiotic misuse have become one of the key issues of public health; nevertheless, the existing literature mainly comprises quantitative studies that concentrate on prevalence, awareness, and patterns of antibiotic use (McCullough et al., 2016). Although these studies are important in terms of their contribution to epidemiological data, they cannot give much information on the behavioural and contextual factors that contribute to antibiotic misuse.
The qualitative study held in India reveals that the use of antibiotics is influenced by individual beliefs, social norms, and structural limitations of the healthcare system (dependence on pharmaceuticals and informal providers) (Nair et al. 2019; Barker et al., 2017; Kotwani et al., 2021b). Regardless of this, the qualitative synthesis that would combine these findings to give a more profound insight into the lived experiences is lacking.
Moreover, the literature does not represent young adults, although this is a highly autonomous group with higher chances of self-medication. This dissertation addresses these gaps by synthesising qualitative evidence to develop a better understanding of antibiotic self-medication behaviours among young adults in India and their implications for AMR.
While some of the studies included focus on young adults, the broader community, consumer, pharmacy and healthcare stakeholder studies are relevant because of the transferability of the qualitative evidence that they provide about the social, behavioural and structural factors that influence antibiotic self-medication among young adults in India.

[bookmark: _Toc229468012]1.4 Research Question
How do young adults in India experience and practice antibiotic self-medication, and how do these behaviours contribute to the development of antimicrobial resistance?

[bookmark: _Toc229468013]1.5 Aim
To explore antibiotic self-medication behaviours among young adults in India and examine their implications for antimicrobial resistance.

[bookmark: _Toc229468014]1.6 Objectives
· To identify patterns of antibiotic use and self-medication among young adults in India. 
· To explore beliefs, perceptions, and knowledge regarding antibiotics and antimicrobial resistance. 
· To examine social, cultural, and structural factors influencing self-medication behaviours.

[bookmark: _Toc229468015]1.7 Chapter Summary
The chapter has presented the most important concepts in the context of antibiotic use, self-medication, and antimicrobial resistance, explaining their importance as a significant issue of public health in the global and Indian context. It has shown that a complex of behavioural, socioeconomic and structural factors is involved in the misuse of antibiotics, and young adults are defined as a high-risk and under-studied group. The chapter has also defined the research rationale, question, aim and objectives. In order to further contextualise this study, the next chapter will critically review the available literature on the use of antibiotics, self-medication and AMR.

[bookmark: _Toc229468016]CHAPTER 2 Literature Review

[bookmark: _Toc229468017]2.1 Introduction to Literature Review
The existing literature relating to antibiotic use, self-medication and the development of antimicrobial resistance (AMR) is reviewed, and the chapter specifically addresses the situation of young adults in India. The chapter begins with an overview of the global and Indian burden of AMR, followed by self-medication, availability of OTC antibiotics, gaps in knowledge, social and structural issues and antibiotic-use behaviours of young adults. The intent of this chapter is to not only outline previous research but also to critique problems that arise from past research and look for gaps. While several studies assess awareness, prevalence and prescriptions, studies that investigate the real-life experiences and decisions regarding antibiotic misuse are also limited. Hence, it is felt that a qualitative systematic review is needed which brings together the behavioural, social and structural evidence on antibiotic self-medication in young adults in India.

[bookmark: _Toc229468018]2.2 Literature Review
Using antibiotics inappropriately is a complex public health problem with biomedical, behavioural, social and healthcare-system components. While there is evidence of inappropriate antibiotic use as a driver of AMR, prevalence figures do not necessarily provide a full explanation for the reasons underlying the use of antibiotics without seeking medical advice (World Health Organization, 2020; Laxminarayan et al., 2013). Qualitative studies in India indicated that perceived effectiveness, previous experience, accessibility of pharmacies, affordability, and weak regulation are all factors that are driving self-medication (Nair et al., 2019; Kotwani et al., 2021a; Kotwani et al., 2021b). Hence the major literature areas referred to in this dissertation are critically reviewed in the following sections.

[bookmark: _Toc229468019]2.2.1 Global and Indian Burden of Antibiotic Use and AMR
AMR is the development of resistance of microorganisms to drugs that once successfully killed them, thereby making them more resistant to treatment and increasing the risk of increased morbidity, complications and mortality (World Health Organization, 2020). Although antibiotics have been important in decreasing morbidity and mortality associated with bacterial infections, the lack of proper use of these drugs, such as unnecessary prescriptions, self-medication, not taking the full course of medication, and using antibiotics for viruses (Ventola, 2015) compromises their effectiveness. AMR is therefore a behavioural and a public health challenge as well as a biomedical challenge.
AMR is a large-scale phenomenon. Globally, about 1.27 million people died in 2019 due to direct effects of bacterial AMR, and around 4.95 million deaths (Murray et al., 2022) were attributed to AMR in 2019. There has also been a considerable increase in antibiotic use. The total global consumption of antibiotics has increased by around 65 per cent from 21.1 billion to 34.8 billion defined daily doses (DDDs) between 2000 and 2015, and the increase was even larger in India (Klein et al. 2018). Figure 3 compares antibiotic consumption globally and in selected countries between 2000 and 2015, showing the rise in defined daily doses and highlighting India’s particularly high increase.
     
[bookmark: _Toc229300250]Figure 3 - Antibiotic Consumption in Selected Countries Between 2000 and 2015
Source - Adapted from Klein et al. (2018)
As shown in Figure 3, antibiotic consumption increased in all selected countries between 2000 and 2015. Global antibiotic consumption increased by 65%, while India experienced a 103% increase, from 3.2 to 6.5 billion defined daily doses (Klein et al., 2018).
India is one of the important contexts where this can be observed as excessive use of antibiotics is accompanied by a lack in regulation, easy availability of medicine at pharmacies, and unequal availability of healthcare services (Laxminarayan et al., 2016). It is important to understand that the statistics only illustrate the extent of antibiotic consumption and do not fully reflect the social, cultural and practical factors that lead people to take antibiotics without medical advice. This is a need for qualitative evidence of everyday decision making, particularly for groups like young adults, who may be making increasing numbers of their own healthcare decisions.

[bookmark: _Toc229468020]2.2.2 Self-Medication and Over-the-Counter Access 
Self-medication is the use of medicines without professional medical advice, diagnosis or prescription. This practice with regards to antibiotics is worrying as incorrect selection, dose and duration can result in ineffective treatment and can contribute to AMR (World Health Organization, 2020). Self-medication with antibiotics has been associated with availability of medicine, cost of health services and limited access to formal health services in low and middle-income countries (Ocan et al., 2015).
Self-medication of antibiotics in India continues to be a significant problem as access is possible over-the-counter. In the study conducted by Kotwani et al. (2021a), the consumers at New Delhi were seen to buy antibiotics without prescriptions and select them through experience, from the pharmacist and based on their perceived effectiveness. Likewise, Kotwani et al. (2021b) demonstrated that due to patient demand, pharmaceutical outlets and drug vendors can dispense antibiotics, even though regulatory requirements are not enforced. The results indicate that pharmacies can sometimes serve as the first point of contact for people's care, especially when they require rapid and inexpensive care.
But it would be easy to label the act of self-medication as the " irresponsible behaviour of individuals". Qualitative evidence indicates that people may resort to self-medication because it is time consuming, expensive or inaccessible to obtain formal health care (Nair et al., 2019; Barker et al., 2017). Thus, the issue of non-prescription antibiotic consumption is a behavioural and structural one. This applies to young adults who may be looking for easy treatment and may turn to the family for advice or their previous prescription when they have a minor illness, relying on pharmacies for this.

[bookmark: _Toc229468021]2.2.3 Knowledge, Awareness and Misconceptions about Antibiotics and AMR
[bookmark: _Hlk229134607]Education and awareness have been identified as key factors to encourage the appropriate use of antibiotics. Many studies have demonstrated a misunderstanding of the use of antibiotics, including the belief that antibiotics can treat viral infections like colds, coughs and influenza (McCullough et al., 2016). There are other misuses that include stopping antibiotics when symptoms are getting better and reusing leftover and sharing antibiotics with family members (Grigoryan et al., 2007; Ventola, 2015).
Misconceptions regarding antibiotic use and AMR have been found in younger children as well as adults in India. Kotwani et al., 2016 found that there was very limited awareness among the students and teachers in New Delhi regarding antibiotic resistance and the appropriate use of antibiotics. It is important as the misconceptions developed at adolescence may carry over to adulthood and influence future self-medication practices. Likewise, Kotwani et al. (2021a) reported that consumers referred to previous experience and information from pharmacists, instead of biomedical information, for purchasing antibiotics without a prescription.
However, knowledge is not sufficient to ensure appropriate behaviour. Others could be aware that antibiotics should be used judiciously, but may opt for them because they think they will get better soon, or want to save time and money on visiting a doctor. This indicates that education only explanations are restricted. Awareness is required, but it is not enough without interventions on convenience, affordability, and social norms, as well as interventions to the pharmacy practices. Hence, the literature suggests that mere ignorance of the use of antibiotics cannot be the sole solution to the problem; the use of antibiotics needs to be understood as the interaction of knowledge, behaviour and context.

[bookmark: _Toc229468022]2.2.4 Social and Structural Factors Influencing the Misuse of Antibiotics
The use of antibiotics is now acknowledged as part of a broader social and structural issue, and not solely a matter of personal decision. Cost, distance, and waiting time of healthcare, availability of qualified healthcare providers, and socioeconomic inequalities are determinants of access to health care in India (Bigdeli et al., 2013; Ayukekbong et al., 2017). This can make people more likely to look for a quick fix or an alternative that is less expensive, such as informal providers or previous prescriptions, and pharmacies.
Barker et al. (2017) demonstrated that social determinants like the cost of antibiotics, difficulties in access and culture, or previous experience of disease affected the use of antibiotics in Haryana. These results indicate that self-medication might be a sensible way of coping with restricted availability of health services, and not merely a reckless habit. Likewise, Nair et al. (2019) showed that community-level attitudes toward antibiotic use were influenced by perceptions of efficacy and the expectations of treatment, and the availability of informal care providers.
Non-formal healthcare providers contribute to the use of antibiotics in rural India as well. Gautham et al. (2021) identified patient expectations, provider competition, and inadequate formal health services access and poor stewardship as determinants of community-level antibiotic provision. Confidence, financial incentives, and patient pressure were also found to have an impact on antibiotic prescribing by informal providers, as discussed by Khare et al. (2022). These studies demonstrate that antibiotic misuse is a part of health care systems and that a one-on-one teaching approach is not the answer.
[image: ]Policy and regulation is also a key element. Nair et al. (2023) noted that inadequate enforcement, lack of stewardship, and identified health-system gaps limit the impact of interventions to combat antibiotic misuse. So, if there is a literature to be analysed, then the blame game is not enough. Antibiotic self-medication needs to be understood in the context of the interplay of behavioural, economic and structural factors.
[bookmark: _Toc229300251]Figure 4 - Antibiotic Resistance Causes and Pathways
Source - Adapted from World Health Organization (2020)
Figure 4 demonstrates how antibiotic misuse, including incomplete treatment, skipping doses, and unnecessary antibiotic use, contributes to the development and spread of antimicrobial resistance (AMR).

[bookmark: _Toc229468023][bookmark: _Hlk229134843]2.2.5 Young Adults and Antibiotic Self-Medication
Antibiotic self-medication is significant among young adults as this group is becoming increasingly independent in health care decisions. They can self-manage common illnesses, get information from the internet, get advice from peers or families and access pharmacies directly. Such behaviours can also lead to self-medication, particularly in the case of easy-to access antibiotics.
However, there is a lack of qualitative evidence in India among young adults. Relevant is Kotwani et al. (2016) which examined student and teacher knowledge and perceptions of antibiotics and AMR, illustrating the potential for misconceptions to emerge before the age of adulthood. Kotwani et al. (2021a) also give helpful evidence as they include groups that tend to have similar behaviours to young adults, including a dependence on advice from the pharmacy and prior antibiotic use. Several other community studies like that of Nair et al. (2019), Gautham et al. (2024) also reveal the role of antibiotics as usual and essential drugs in daily life.
While not all studies involve only young adults, the information is applicable because the decisions young adults make regarding antibiotics are made using the same networks of pharmacies, families, and different providers and community beliefs. There is therefore a significant gap in literature with regards to direct qualitative studies of young adults. This warrants the current review that aims to comprehend the phenomenon of antibiotic self-medication in young adults in India using transferable qualitative evidence.

[bookmark: _Toc229468024]2.2.6 Literature Gaps Integrated
There are a number of gaps in the existing literature that provide valuable evidence on the use of antibiotics and antimicrobial resistance, but have a lack of consideration to self-medication. Much of the research is directed towards prevalence, awareness, prescribing patterns, and use of antibiotics. This evidence can contribute to the understanding of the magnitude of the problem, but is not sufficient to provide full understanding of how antibiotic self-medication is manifested, perceived and used in daily life. Specifically, very few studies have examined qualitatively how beliefs and previous experiences, and access to the pharmacy and the cost of healthcare, along with informal providers and weak regulation, affect antibiotic misuse. The young adult population is also underrepresented as a distinct group, in spite of their higher likelihood of having to make independent healthcare decisions. 
The main gaps in the literature identified are summarized in Table 1.
[bookmark: _Toc229299497]Table 1 - Integrated Literature Gaps and Justification for the Present Review

	Identified literature gap
	What existing literature shows
	Limitation in current evidence
	Justification for this review

	Limited qualitative synthesis
	Studies discuss antibiotic use, self-medication, OTC access and AMR separately.
	Evidence is fragmented and does not fully explain lived experiences or decision-making.
	This review synthesises qualitative studies to understand antibiotic self-medication experiences in India.

	Over-focus on knowledge and awareness
	Many studies examine whether people know about antibiotics and AMR.
	Knowledge alone does not explain why misuse continues despite awareness.
	This review examines beliefs, previous experience, convenience and social norms.

	Limited focus on young adults
	Some studies include students, consumers or wider community members.
	Few India-based qualitative studies focus specifically on young adults as a separate group.
	This review focuses on young adults and uses transferable qualitative evidence from community and consumer studies.

	Weak integration of structural factors
	Cost, healthcare access, pharmacy availability, informal providers and weak regulation are recognised.
	These factors are often discussed separately from individual behaviour.
	This review links individual behaviour with wider social and healthcare-system influences.

	Limited connection with AMR implications
	AMR is often discussed as a biomedical or policy issue.
	Everyday practices such as OTC purchase, reuse and incomplete courses are not always clearly linked to AMR risk.
	This review connects self-medication behaviours with antimicrobial resistance implications.




Thus, the primary gap in the literature that this dissertation aims to fill is the inadequate qualitative synthesis of the experiences and practices of young adults in India regarding antibiotic self-medication and how these behavioral, social and structural factors interact to affect AMR risk. This makes it appropriate to use a qualitative systematic review to collate evidence from community stakeholder study, consumer research and pharmacy and healthcare stakeholder research. Figure 4 illustrates how behavioural, social and structural determinants interact to shape antibiotic self-medication and increase AMR risk. 

[bookmark: _Toc229468025]2.3 Chapter Summary
In this chapter, literature related to antibiotic usage, self-medication and antimicrobial resistance both at global and in Indian perspective have been reviewed. It demonstrated that the issue of antibiotic misuse goes beyond the lack of knowledge, it is also influenced by over-the-counter availability, previous experience, pharmacy advice, costs of healthcare, informal sources and low regulation and social norms. The study also revealed a crucial gap in the literature, namely the lack of study of young adults as a distinct group, and the few qualitative syntheses that exist examined their experiences with antibiotic self-medication. A method to overcome these gaps is explained in the next chapter.


[bookmark: _Toc229468026]CHAPTER 3 METHODOLOGY

[bookmark: _Toc229468027]3.1 Introduction
This chapter describes the research methodology used in this dissertation, which is a qualitative systematic literature review investigating antibiotic self-medication and antimicrobial resistance in India. To identify and conduct an analysis of relevant studies, a systematic approach was chosen to provide transparency, rigour, and reproducibility (Snyder, 2019). The chapter includes important methodological elements, such as SLR approach, rationale behind qualitative design, search strategy, PEO framework, inclusion and exclusion criteria, PRISMA process, and utilization of the Critical Appraisal Skills Programme (CASP) tool.
Even though the research is based on young adults, the majority of existing research works is based on the wider population of the community because of a lack of age-specific qualitative research. Although this limits direct generalisation, these studies offer important contextual information regarding antibiotic use behaviours and antimicrobial resistance (AMR) in the Indian context.

[bookmark: _Toc229468028]3.2 Systematic Literature Review 
A systematic literature review (SLR) is a formalized process of locating, appraising and integrating the research on a particular subject (Higgins et al., 2022). In contrast to narrative reviews, SLRs have a transparent and reproducible process, which minimizes selection bias and enhances reliability (Tranfield et al., 2003). This method will be especially useful in the field of public health research where analysing the results of numerous studies will contribute to better comprehension of such a complicated problem as antibiotic misuse and AMR.
In this research, the SLR can be used to generate qualitative evidence in various situations in India. This is significant since the clinical factors are not the only ones that determine the misuse of antibiotics but also behavioural and social factors. Through qualitative studies, the review will capture the experiential information on perception and practice of antibiotic use.
Yet, there are drawbacks of SLRs. The quality of results relies on the existing research and publication bias can be present as the studies with remarkable findings have more possibilities to be published (Snyder, 2019). Also, subjectivity can be introduced by the researcher in the course of screening, which can be reduced with the assistance of such frameworks as PRISMA.


[bookmark: _Toc229468029]3.3 Qualitative Research Approach
Qualitative research is an approach that seeks to comprehend human experiences, behaviours, and perceptions using non-numerical data like interviews and observations (Creswell, 2014). It is especially appropriate in investigating complicated health problems with the social context and lived experiences.
A qualitative approach is suitable in this study because cultural norms, beliefs and access to healthcare determine the use of antibiotics and self-medication. In contrast to quantitative research, where the prevalence is measured, qualitative methods provides deeper insight into the reasons why people are involved in particular behaviour (Green and Thorogood, 2018). This is particularly applicable in the case of AMR, which can be closely related to behavioural and social influences.
Although it has its benefits, qualitative research is limited. Results are situational and might not be generalisable and interpretation can also be affected by researcher bias (Creswell, 2014). Nevertheless, it is the most appropriate approach for investigating behavioural factors related to antibiotic misuse.
Rationale for Excluding Quantitative and Mixed-Methods Approaches
Quantitative research determines trends, and fails to explain behaviour in depth (McCullough et al., 2016). Mixed methods can also be more informative, but less profound in terms of analytical depth when we are interested in in-depth knowledge (Creswell and Plano Clark, 2017). Thus, qualitative study will be the most suitable option in this study.
[bookmark: _Toc229468030]3.4 Search Strategy and PEO Framework
Search strategy is a methodical procedure involved in recognizing the pertinent studies that can be incorporated into literature review (Bettany-Saltikov, 2012). To achieve adequate coverage of literature published between 2010 and 2024, a structured search strategy was designed in this study based on predefined keywords, Boolean operators and various databases.
The PEO framework (Population, Exposure, Outcome) was used to guide the search; this framework is especially appropriate when the investigation needs to address the experiences and behaviours (Booth et al., 2016). In contrast to a quantitative and intervention-based study that is characterized by the utilisation of the PICO framework, PEO enables the investigation of perceptions and behaviours as well as social context.

The components of the framework used in this study are shown below –
[bookmark: _Toc229299498]Table 2 - PEO Framework
	Component
	Description

	Population
	Young adults, consumers, community members and relevant healthcare stakeholders in India

	Exposure
	Antibiotic use, self-medication, over-the-counter access and non-prescription antibiotic use

	Outcome
	Experiences, perceptions, behaviours, knowledge gaps and implications for antimicrobial resistance



The PEO framework was used, and it guaranteed that the search strategy was consistent with the qualitative nature of the study. It allowed identifying the studies that concentrated on behavioural and experiential issues of antibiotic use. Nevertheless, the use of this framework might have reduced the number of studies that did not necessarily fit the categories it has.

[bookmark: _Toc229468031]3.5 Search Terms 
Search terms are keywords used by the researcher to identify relevant studies and are very important in defining the scope of a systematic review (Bettany-Saltikov, 2012). In this research, primary keywords in addition to their synonyms were employed in order to have a broad search.
It is also necessary to include synonyms since various studies can describe similar concepts with the help of different terminology (Booth et al., 2016). An example is the use of antibiotics which can also be called antimicrobial use, and the use of non-prescription drugs or self-medication which can also be called over-the-counter (OTC) or non-prescription use.
The search terms were created according to the PEO framework-
· Terms that were population-related were: young adults, consumers and community members. 
· Terms related to exposure were such as antibiotic use, self-medication and OTC antibiotics. 
· Terms related to outcomes were such as experiences, perceptions, behaviour and antimicrobial resistance.
The search was effectively structured using the Boolean operators. The operator OR broadened the search with the help of synonyms, and AND narrowed it, combining key concepts.
 For example
(“young adults” OR students OR consumers OR “community members”) AND (“antibiotic use” OR “antimicrobial use”) AND (“self-medication” OR “non-prescription” OR “over-the-counter” OR OTC) AND India AND (qualitative OR interview OR “focus group” OR perceptions OR experiences)
This strategy guaranteed a balanced search strategy and was comprehensive and focused. There may however not have been the identification of some relevant studies which may be using different terminology.

[bookmark: _Toc229468032]3.6 Keywords 
Keywords are the main ideas of a research study and play a very important role in determining relevant literature (Bettany-Saltikov, 2012). Search is enhanced by the use of the right keywords.
The key words in this research were the use of antibiotics, self-medication, over-the-counter (OTC), India, and qualitative research. These were picked to represent the most important aspects of the research question and they were searched together with their synonyms to cover as many aspects of the search as possible.
Both keywords and synonyms were used to ensure that a comprehensive sample of relevant studies was obtained and the research topic was not lost sight of. Nevertheless, the use of fixed keywords could have narrowed down the search of publications with less frequently used words.

[bookmark: _Toc229468033]3.7 Databases 
Choosing databases is a very crucial process in a systematic literature review because it defines the quality and scope of studies obtained. In this study, four electronic databases were used: PubMed, Scopus, CINAHL, and Google Scholar.
These databases were selected as they have good coverage of public health, medical and social science research. PubMed offers a wide range of biomedical literature, whereas Scopus and CINAHL are interdisciplinary. Google scholar was added to locate more studies that are not included in conventional databases.
Conducting a search in a variety of databases enhances the thoroughness of the review and minimizes the chances of overlooking the studies that are of relevance (Bramer et al., 2017). Nonetheless, this method creates duplicate data, which needs to be eliminated in the screening process. It may also be a time-consuming process.
Regardless of these shortcomings, the reliance on several databases enhances the trustworthiness of the review as it guarantees extensive and inclusive search of the literature that is available.

[bookmark: _Toc229468034]3.8 Inclusion and Exclusion Criteria 
Inclusion and exclusion criteria are preset criteria that check the relevance of studies to a systematic review (Higgins et al., 2022). They provide consistency, lessen selection bias, and ensure focus on the research objectives.
In this study, some criteria were established to capture only the qualitative research that is pertinent to the use of antibiotics and self-medication in India.

[bookmark: _Toc229299499]Table 3 - Inclusion and Exclusion Criteria
	Inclusion Criteria
	Exclusion Criteria

	Studies conducted in India
	Studies conducted outside India

	Qualitative studies or studies with clear qualitative findings
	Quantitative-only studies

	Studies focused on antibiotic use, misuse, self-medication, OTC access or AMR perceptions
	Studies unrelated to antibiotics or AMR

	Studies involving young adults, students, consumers, community members, pharmacy staff, informal providers, healthcare professionals or relevant stakeholders
	Hospital-only clinical studies with no relevance to community antibiotic use

	Peer-reviewed journal articles published in English
	Non-English papers, editorials, opinion papers and grey literature

	Studies published between 2010 and 2024
	Studies outside the selected date range



These were the criteria that made sure that selected studies were directly related to the research focus. Non-English and grey literature were not included, though, so there is a risk that it could be biased due to language and publication bias, which can restrict the scope of the review.

[bookmark: _Toc229468035]3.9 Search Results and PRISMA
The selection of the studies was done in accordance with the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) requirements, as they offer a systematic method of identifying, screening, and selecting the studies (Page et al., 2021). This enhances transparency and reproducibility.
[bookmark: _Hlk225192814]One hundred and sixty-two studies were first identified. Having eliminated the duplicates, 128 studies were left to screen. Title and abstract screening excluded 85 studies that did not meet the criteria. Thereafter, 43 full-text articles were evaluated and 32 studies were eliminated based on exclusion criteria like being quantitative, irrelevant or not being conducted in India. Following this screening process, 11 qualitative studies were included in the final review.




Identification of studies via databases and registers


Records identified from 4 databases
PubMed (n = 62) 
Scopus (n = 48) 
CINAHL (n = 27) 
Google Scholar (n = 25) 
Total records identified (n = 162)


Records removed before screening
Duplicate records removed (n = 34)

Identification







Records excluded
(n =85)
Records screened (title & abstract)
(n = 128)





Reports sought for retrieval (full-text articles)
(n = 43)
Reports not retrieved
(n = 0)


Screening



      Reports excluded (n = 32)
Quantitative-only studies (n = 12) 
Not conducted in India (n = 8) 
Not focused on antibiotic/self-medication (n = 6) 
Review articles (n = 4) 
Mixed-method without qualitative data (n = 2)

Reports assessed for eligibility
(n = 43)







Studies included in review
(n = 11)


Included




[bookmark: _Toc229300252]Figure 5 - PRISMA Flow Diagram of Study Selection Process (PRISMA 2020)
[bookmark: _Toc229468036]3.10 Ethical Considerations
Ethical considerations help in making sure that the research is done in a responsible and ethical manner. Since it is a systematic review of the existing literature, this study will be based on secondary data and will not require direct communication with the participants. Thus, the formal ethical approval was not required.
All the included studies were peer reviewed and were approved by the concerned institutions. Caution was observed on the representation of findings and upholding academic integrity.
Nevertheless, there is a possibility of researcher bias in the interpretation of qualitative data. This risk was minimised through a systematic and transparent review process.

[bookmark: _Toc229468037]3.11 Critical Appraisal Tool - CASP 
The quality and credibility of studies included in a review are evaluated by means of critical appraisal (CASP, 2018). It makes sure that conclusions are on sound evidence.
In this study, the Critical Appraisal Skills Programme (CASP) qualitative checklist was used. The tool assesses areas like research objectives, research methodology, recruitment, data collection, ethical concerns, and rigour of the analysis.
CASP was chosen as all the studies included are qualitative. Other instruments like JBI and MMAT were also not ruled out, but were not suitable in the case of purely qualitative research.
CASP is not graded numerically though it is structured and it is judged by a researcher, which could be subjective. Nevertheless, it is still a popular qualitative appraisal tool.

[bookmark: _Toc229468038]3.12 Thematic Analysis 
Thematic analysis was used to synthesise the findings of the studies included to identify and analyse patterns in the qualitative data (Braun and Clarke, 2006). This technique can be used in systematic reviews since it enables the comparison of various studies and still maintain data richness.
Thematic analysis was chosen instead of quantitative data analysis like meta-analysis whereby qualitative data cannot be statistically integrated. It is more structured and analytical in comparison to narrative synthesis.
But thematic analysis is subjective and can lead to bias on the part of the researcher. Moreover, summarizing complex data in terms of themes can lead to less contextual information. Nevertheless, even with these constraints, it is a versatile and popular approach that is in line with the aims of the study.

[bookmark: _Toc229468039]3.13 Chapter Summary
The approach of the qualitative systematic literature review has been described in this chapter. It defended the application of a systematic and qualitative methodology, outlines the search strategy and PEO framework, and rationalizes the inclusion criteria and PRISMA process. It also addressed ethical considerations, the use of the CASP tool, and thematic analysis.
All in all, the methodology provides a clear and rigorous manner of analysing qualitative evidence. The next chapter will present the data extraction and critical appraisal of the included studies.

[bookmark: _Toc229468040]CHAPTER 4 DATA EXTRACTION AND EVALUATION

[bookmark: _Toc229468041]4.1 Introduction
This chapter discusses the systematic data extraction and critical analysis of the qualitative studies that are part of this review. This ensures that the evidence base is critically evaluated before moving to thematic synthesis. The data extraction is employed to systematise the essential features of the chosen studies in an orderly and open way to provide a comparison in the context of various settings and populations. Moreover, the Critical Appraisal Skills Programme (CASP) qualitative checklist is used to perform critical appraisal to assess the methods, credibility, and relevance of every study (CASP, 2018). The evaluation of the quality of a study is also critical in the qualitative systematic review because the validity of the results hinges on how rigorous the evidence used is (Higgins et al., 2022). This chapter thus determines the credibility of the evidence that underlies the further analysis.
[bookmark: _Toc229468042]4.2 Data Extraction
Data extraction is the process by which information is identified, collected and captured in a manner that is relevant to the selected studies in order to facilitate comparison and synthesis (Bettany-Saltikov, 2012). In systematic reviews, it will guarantee that key features of the study are always recorded, enhancing transparency and minimizing the chances of selective reporting (Higgins et al., 2022).
A structured data extraction form was created in this study, depending on the research objectives and the PEO framework. The main information retrieved was author and year, setting of the study, the features of the participants, qualitative methods (either interviews or focus group discussions), and the primary findings concerning the use of antibiotics, self-medication, and antimicrobial resistance. This can be seen in Appendix A.
Nonetheless, extraction of qualitative data is somehow subjective, especially in summarising of the findings and determining its relevance to the research question. This risks the possibility of researcher bias, because the choices on what information to extract can be subjective. A systematic and regular method was used in the extraction process to reduce this risk.

[bookmark: _Toc229468043]4.3 Paper Quality Assessment and Critical Appraisal
Critical appraisal is the systematic procedure employed to assess the quality, credibility, and relevance of research studies before being included in a review (CASP, 2018). It entails evaluation of methodological rigour such as research design, data collection, data analysis, ethical concerns, and validity of the findings. This is a critical step in systematic reviews, where the quality of evidence included determines the strength of the synthesis (Higgins et al., 2022).
This is especially relevant in qualitative research where results are interpretive and context-specific as opposed to being statistically generalisable. Qualitative research is subjective, which presents the risk of bias, such as researcher influence, selective interpretation, and reduced transparency in reporting (Green and Thorogood, 2018). In the absence of rigorous appraisal, research studies with a weak methodological basis can be incorporated, which can compromise the reliability of the review.
Also, the reporting inconsistency, including the ambiguity of the sampling strategies, absence of reflexivity, as well as the inadequate description of the data analysis, may lower the credibility of the results. Thus, in this study critical appraisal does not only determine the quality of the study but also the strengths and the limitations of the evidence base, which facilitates a more careful and informed interpretation in the subsequent synthesis.

[bookmark: _Toc229468044]4.4 Critical Appraisal Tools
Critical appraisal tools refer to systematic systems of evaluation which are used to evaluate the quality and rigour of research studies (Crowe and Sheppard, 2011). They help researchers to assess important areas of concern like study design, sampling, data collection, analysis and possible sources of bias. The choice of the tool is critical since various tools can be adapted to various research designs, such as qualitative, quantitative, and mixed-methods studies (Long et al., 2020).
There are a number of instruments that are commonly applied to health and social care research. The Critical Appraisal Skills Programme (CASP) qualitative checklist is a broadly used qualitative study checklist and the Joanna Briggs Institute (JBI) checklist is more generally applicable to various methodologies. The Mixed Methods Appraisal Tool (MMAT) is intended to be used in studies that use both qualitative and quantitative methods. Quantitative appraisal tools, including those based on Coughlan et al. (2007), on the other hand, are concerned with statistical validity and reliability and cannot be used in qualitative research.
The CASP qualitative checklist was chosen as the most suitable checklist in this review since all the studies in the review utilized qualitative methodology. CASP evaluates such key areas as clarity of research purposes, methodological suitability, recruitment plan, data gathering, reflexivity, ethical issues, data analysis, and research worth (CASP, 2018).
There are limitations to CASP, however. It lacks a scoring mechanism, i.e. appraisal is done based on researcher opinion, and this can bring about subjectivity and inconsistency. Nevertheless, CASP remains a popular and useful instrument because it has a clear structure and emphasizes on qualitative rigour.

[bookmark: _Toc229299500]Table 4 - Comparison of Critical Appraisal Tools
	Tool
	Primary Use
	Key Strengths
	Limitations
	Reason for Use/Exclusion

	CASP Qualitative Checklist
	Qualitative studies
	Clear structure; focuses on rigour, credibility, and relevance
	No scoring system; subjective judgement
	 Selected – best fit for qualitative design

	JBI Checklist
	Qualitative and mixed-methods studies
	Comprehensive and flexible
	More complex; less commonly used in student research
	Not selected – CASP more straightforward

	MMAT
	Mixed-methods studies
	Suitable for combining qualitative and quantitative designs
	Not applicable to single-method studies
	Excluded – no mixed-method studies included

	Quantitative appraisal tools (Coughlan et al., 2007)
	Quantitative studies
	Focus on validity, reliability, and statistical analysis
	Not suitable for interpretive qualitative data
	Excluded – all studies are qualitative



Some studies are by the same first author but are different papers that have different publication years, aims, participants, settings and results. They were kept because they each provide unique qualitative evidence on antibiotic self-medication, OTC-mediated access to antibiotics, informal health care, and antimicrobial resistance in India.

[bookmark: _Toc229468045]4.5 Qualitative Studies - CASP Assessment
4.5.1 Article 1 - Nair et al. (2019)
Nair et al. (2019) studied community perceptions and practices regarding antibiotic use in Paschim Bardhaman, West Bengal. The study objective is well defined and it is consistent with the interest in self-medication behaviours. Semi-structured interviews will be suitable, and one will be able to delve into the lived experiences and decision-making process.
Nevertheless, the sampling approach does not provide details on how the participants were selected and the data saturation, which hinges on the transparency of the methodology. The information gathered provided a lot of contextual information, which was backed by quotes of the participants that add credence. Even though thematic analysis was applied, there was little description of coding and theme development, which poses questions about the analytical rigour. Ethical issues are mentioned, whereas no mention of reflexivity is made, which is a limitation (Green and Thorogood, 2018).
One of its main advantages is that it explores cultural beliefs that affect the misuse of antibiotics. The study provides useful contextual evidence for understanding community-level antibiotic practices and self-medication behaviours.

4.5.2 Article 2 - Kotwani et al. (2021a)
Kotwani et al. (2021a) investigated the knowledge and behaviour of consumers on the use of non-prescription antibiotics in New Delhi. The research purpose is well stated and specific. In depth interviews are suitable in studying behavioural patterns and perceptions.
Despite the description of the characteristics of participants, the sampling strategy and data saturation are not completely explained, which leads to low confidence in the results. The methods of data collection are strong and verbatim quotes increase the transparency and credibility. But there is little description on coding and analysis which limits evaluation of analytical rigour. Reflexivity is not addressed, and ethical approval is reported.
Its emphasis on the use of the over-the-counter antibiotics is a significant strength, and the participation of the young adult participants makes it more relevant. But self-report data renders recall and social desirability bias. On the whole, the study is well conducted but has limitations due to lack of reporting transparency.

4.5.3 Article 3 - Kotwani et al. (2021b)
Kotwani et al. (2021b) examined the pharmacy and antibiotic dispensing behaviour, targeting access to over-the-counter. The objective of the research is clear and the qualitative research method involving interviews is suitable to study the system-level factors.
The sampling plan is not clear and it can be said that there is a risk of sampling bias. Data collection would be appropriate in order to obtain professional views as well as offer important contextual understanding. Nonetheless, transparency is low due to minimal reports on the processes of analysis. Ethical issues are recognized but not detailed, especially when it comes to confidentiality and researcher-participant interactions.
One of its strengths is that it is concerned with structural factors contributing to the misuse of antibiotics. Although the study focuses on pharmacy/provider perspectives, it provides important evidence on how over-the-counter antibiotic access shapes community self-medication practices.

[bookmark: _Hlk229138733]4.5.4 Article 4 - Nair et al. (2023)
The study by Nair et al. (2023) investigated the perceptions of policy interventions by the stakeholders in India in relation to antibiotic misuse. The study purpose is well outlined and connects the policy implications with what happens in behaviour practices. Qualitative interviews are suitable items that should be used in the analysis of complex systemic issues.
Nonetheless, the lack of information about sampling and participant diversity creates some concerns about representativeness. Although data collection is suitable, lack of reporting on analytical procedures inhibits assessment of rigour. Ethical considerations are not specified but are mentioned and there is no reflexivity.
One of its major strengths is the capacity to relate personal behaviours to the larger healthcare systems factors. Although the study focuses on stakeholders, it is relevant because it links individual antibiotic-use behaviours with wider policy and stewardship issues.

4.5.5 Article 5 - Kotwani et al. (2016)
Kotwani et al. (2016) investigated the knowledge and attitudes towards the use and resistance of antibiotics among students and teachers of New Delhi. The purpose of the research is clear, and focus group discussion is suitable to investigate the attitudes and beliefs.
The sampling strategy and saturation of the data are, however, not explicitly discussed which diminishes the trust in the results. Although FGDs produce quality discussion, it can lead to social desirability bias. Less information on analysis impacts transparency and there is no discussion on reflexivity.
One of its strengths is that it concentrates on younger populations, providing understanding of early behavioural development. Nevertheless, the sample is not necessarily comprised of young adults, which restricts the applicability. The study provides valuable evidence on how antibiotic knowledge, misconceptions and AMR awareness develop among younger populations.

4.5.6 Article 6 - Barker et al. (2017)
Barker et al. (2017) investigated the social factors that affect the misuse of antibiotics in Haryana. Its research objective is understandable and qualitative interviews are suitable to investigate the socio-cultural factors.
The sampling plan is not detailed and lack of data saturation diminishes methodological rigour. The data collection generated abundant contextual results, yet there is a lack of reporting of analysis which impacts on transparency. Ethical considerations are discussed, however, reflexivity is not discussed.
Its main advantage is its focus on socioeconomic and cultural influences on antibiotic misuse. Overall, the study provides strong contextual evidence on how access barriers and social determinants shape self-medication practices.

4.5.7 Article 7 - Gautham et al. (2024)
Gautham et al. (2024) investigated cultural attitudes towards the use of antibiotics, pointing out beliefs about the necessity of using antibiotics as a means of treating ordinary diseases. The research objective is well stated and directly relates to the knowledge of behavioural causes of misuse. Qualitative interviews should be used, as they allow exploring the beliefs and experiences of the participants in detail.
Nevertheless, there is no clear description of the sampling strategy, especially on the participant selection and data saturation that restricts methodological transparency. The methods of data collection are also correct, and the quotations of participants make the data more credible. Thematically analysis was employed, but little of the reporting on coding and the development of themes lowers analytical rigour. Reflexivity is not discussed, and ethical considerations are addressed.
One of the strengths of this study is that it provides an understanding of ingrained cultural norms that make the use of antibiotics normal. Nonetheless, results are contextual and might not be generalisable. Overall, the study offers important evidence on how community beliefs, fever-treatment expectations and health-system factors normalise antibiotic use.

4.5.8 Article 8 - Gautham et al. (2021)
Gautham et al. (2021) investigated the factors influencing informal health providers' provision of antibiotics in rural India. The study aim is relevant because communities that do not have access to formal healthcare services may have informal providers who tend to be readily available as a source of treatment. The qualitative approach was suitable to gain insight into providers' behaviours, patients' expectations, and the complexities of antibiotic stewardship at the community level. One of the strengths of the study is that it reveals that research should not only look at individual knowledge but also include system and provider level factors Although the study focuses on informal providers, the findings are relevant to the broader healthcare context that shapes antibiotic access and self-medication practices. Overall, this study provides helpful data on drivers of antibiotic misuse at the structural level and at the community level. 

4.5.9 Article  9 - Khare et al. (2022)
Khare et al. (2022) investigated the prescribing behaviour of informal healthcare providers in rural India with respect to the use of antibiotics. The study objective is well defined and includes system level factors that cause misuse. Interviews as a qualitative design are suitable to learn the provider viewpoint.
Nonetheless, the sampling plan has not been described in details, especially on the selection of the participants and representativeness. There is no discussion on data saturation which minimises the methodological rigour. The process of data collection can offer informative data on the decision-making process and outside factors. Little available information on coding and theme development limits analysis of analytical rigour. Ethical considerations are referred to, however, reflexivity is not discussed.
One of the strengths of this study is that it concentrates on informal providers, which provides an insight on systemic aspects that affect antibiotic misuse. Although the study focuses on informal providers, it provides useful evidence on the wider healthcare pathways through which communities access antibiotics.

4.5.10 Article 10 - Chandy et al. (2013)
Chandy et al. (2013) conducted a study on perceptions and ethical issues on antibiotic usage and resistance among doctors, pharmacists and public from South India. The study is relevant as it encompassed the multiple perspectives of stakeholders and shows how the public demand influences prescribing behaviour and dispensing behaviour. One advantage of the study is that it has taken a wider perspective of how antibiotics are used or misused by both professionals and the public. Its multi-stakeholder perspective strengthens understanding of how public expectations, professional practice and ethical pressures interact in antibiotic use.
4.5.11 Article  11 - Sahoo et al. (2010)
Sahoo et al. (2010) studied the understanding of healthcare workers in Orissa on the subject of antibiotic use and resistance. The purpose of the research is clear and applicable to the study of the systemic and environmental factors on the misuse of antibiotics. The qualitative approach based on interviews is suitable to explore professional experiences.
Nonetheless, the sampling plan has not been sufficiently justified and the issue of data saturation is not addressed which lowers the methodological rigour. The information gathered during the data collection process will be helpful in terms of prescribing behaviours and systemic issues. The lack of coverage of coding and theme development has an impact on analytical transparency. The ethical considerations are touched upon but not developed, and reflexivity is not discussed.
Its strength lies in its attention to environmental and systemic issues, supplementing the findings on a community level. Although the study is older, it remains useful because it highlights environmental, prescribing and system-level factors that contribute to antibiotic resistance. Findings should therefore be interpreted with some caution but remain relevant to the wider AMR context.

CROSS-STUDY CRITICAL EVALUATION
Across the included studies, several strengths and limitations are apparent. One of the most significant strengths is the application of the qualitative methodologies (interviews, focus group discussions) that are suitable to investigate complex behaviours and perceptions involving antibiotic use. The studies taken together offer deep and contextual information as well as are highly consistent in their results especially in the self-medication behaviour, access to over-the-counter medication, and the impact of socio-economic and structural factors. Nonetheless, there are also serious methodological shortcomings. Most of the studies do not provide information on sampling methods and data saturation in details, which diminishes transparency and rigour. The lack of reflexivity in the majority of studies brings up the issue of possible researcher bias in interpretation of data (Green and Thorogood, 2018). Also, the lack of details on the analytical methods, especially coding and theme development, complicates the evaluation of the credibility of the findings. Many studies focus on broader community members, consumers, pharmacists or healthcare professionals rather than young adults specifically. This limits the direct interpretation of the results in terms of age groups but the results are important for the understanding of the broader social and health care context which affects the practice of antibiotic self-medication. Despite these limitations, findings are generally consistent, improving the robustness of the evidence base and in this way, its suitability for thematic synthesis.

[bookmark: _Toc229468046]4.6 Chapter Summary 
This chapter has given the systematic data extraction and critical appraisal of the qualitative studies which are included within this review. To enhance transparency in the study presentation and comparison across studies, the data extraction process enabled consistency in describing study characteristics. The methodological quality, credibility and relevance of the research included was evaluated with the Critical Appraisal Skills Programme (CASP, 2018) qualitative checklist. The appraisal also highlighted some strengths, such as the use of the right methodologies (qualitative) and the contextual evidence in regard to antibiotics consumption and self-medication practices. However, there were also some limitations in the study, such as limited reporting of reflexivity, sampling strategies, and data saturation and data analysis procedures (Green and Thorogood, 2018). Another restriction is that some research was not conducted on young adults in particular. However, the overall consistency of results increases the certainty of the evidence base, despite these constraints. This appraisal will be progressed in the next chapter by thematic synthesis of patterns and behaviours found.


[bookmark: _Toc229468047][bookmark: _Hlk155967668]CHAPTER 5 DATA ANALYSIS AND SYNTHESIS

[bookmark: _Toc229468048]5.1 Introduction 
This chapter presents a synthesis of the qualitative findings from the studies included in this review, focusing on antibiotic use, self-medication and implications for antimicrobial resistance among young adults in India. It seeks to establish patterns, similarities and differences in behaviours, perceptions and experiences.
Synthesising qualitative evidence through a thematic analysis approach was applied to identify recurring patterns without losing the contextual depth (Braun and Clarke, 2006). This is an appropriate approach to combine the results of various settings and groups of participants.
The evidence suggests that antibiotic misuse is not caused by lack of knowledge alone, but is also shaped by behavioural, social and structural factors, including healthcare access, economic barriers, pharmacy availability and cultural beliefs (Barker et al., 2017; Kotwani et al., 2021a; Nair et al., 2019).

[bookmark: _Toc229468049]5.2 Thematic Analysis 
Thematic analysis was used to identify and interpret recurring patterns across the qualitative data (Braun and Clarke, 2006). It is widely applied in systematic reviews as it enables synthesis while maintaining interpretive depth.
This approach was appropriate because the review aimed to explore behaviours, perceptions and experiences related to antibiotic use and self-medication. The included studies presented narrative data, which were arranged into coherent patterns and captured explicit and underlying meaning (Vaismoradi et al., 2016).
This method allowed comparison across different socio-cultural and healthcare settings in India and highlighted the role of both individual behaviour and structural factors. 
Nevertheless, thematic analysis is subjective and can be affected by the researcher judgement (Nowell et al., 2017). Nuance can also be minimized by data reduction (Joffe, 2011). 

[bookmark: _Toc229468050]5.3 Process of Data Analysis 
This analysis was based on the six-phase framework (Braun and Clarke., 2006) to have a systematic and rigorous approach. This started with familiarisation, in which the studies were read and re-read to get to know the experiences of the participants and behaviours associated with the use of antibiotics and self-medication.
Initial coding was then carried out by identifying important data segments related to self-medication, perceived effectiveness, knowledge gaps, pharmacy access and healthcare barriers. These codes were coded into categories in order to establish patterns that would recur and come up with themes.
Themes were assessed and narrowed down, to make sure the themes were consistent and aligned to the data. Themes were well defined and where there was a need sub-themes were developed. Results were then tabulated in a systematic manner with evidence and quotes of the participants to enhance credibility.
Even though this method enhances rigour, qualitative coding is interpretive and could be affected by the researcher (Nowell et al., 2017). Contextual detail may also be lost due to simplification of data (Joffe, 2011).

[bookmark: _Toc229468051]5.4 Characteristics of Included Studies 
The included studies were conducted in different parts of India, including West Bengal, New Delhi, Haryana, Gujarat and Odisha, providing a broad contextual understanding of antibiotic use and self-medication.
All included studies used qualitative methods, mainly semi-structured interviews or focus group discussions, which are appropriate for studying complex behaviours, perceptions and experiences (Creswell, 2014). Members of the community, students, pharmacy staff, informal providers, and healthcare professionals were included. Whereas this diversity is a strength to the evidence, it adds variability to studies.
One of the major limitations is the self-reported data, which can include the recall and social desirability bias (Barker et al., 2017). Transferability can also be restricted by small samples.
In spite of these weaknesses, the studies are very insightful and indicate that the misuse of antibiotics is influenced by both personal behaviour and the overall healthcare system factors.
Figure 6 presents a thematic map illustrating the key themes influencing antibiotic misuse among young adults in India.


[bookmark: _Toc229300253]Figure 6 - Thematic Map of Antibiotic Misuse Among Young Adults in India
Source – (self-created)

[bookmark: _Toc229468052]5.5 Emerging Themes from included studies
Four themes were found through the thematic analysis of the included qualitative studies and were related to antibiotic use, self-medication and antimicrobial resistance among young adults in India. The results demonstrate that there are no single causes for the misuse of antibiotics. Rather, it is influenced by beliefs regarding antibiotics, past treatment experiences, self-medication behaviours, the accessibility of pharmacies, lack of knowledge, informal healthcare use, social norms and other factors in the healthcare system. The studies included in this report engaged community members, consumers, students, pharmacy providers, informal healthcare providers, and healthcare professionals and policy stakeholders. When combined with the other studies, these studies offer valuable insights into the broader setting of antibiotic self-medication. The themes and sub-themes identified are summarized in Table 5.



[bookmark: _Toc229299501]Table 5 - Identified Themes and Supporting Studies
	Main Theme
	Sub-theme
	Supporting Studies

	Theme 1 - Perceptions of Antibiotics as Essential and Highly Effective Medicines Influencing Patterns of Misuse among Young Adults in India
	Quick Cure
	Nair et al. (2019); Gautham et al. (2024); Kotwani et al. (2021a); Barker et al. (2017)

	
	Minor Illness Use
	Kotwani et al. (2016); Barker et al. (2017); Nair et al. (2019); Gautham et al. (2024)

	Theme 2 - Self-Medication Practices and Behavioural Patterns Driving Non-Prescription Antibiotic Use among Young Adults in India
	No Prescription
	Kotwani et al. (2021a); Kotwani et al. (2021b); Chandy et al. (2013)

	
	Reuse Behaviour
	Nair et al. (2019); Kotwani et al. (2021a); Chandy et al. (2013)

	Theme 3 - Knowledge Gaps and Misconceptions Regarding Antibiotic Use and Antimicrobial Resistance among Young Adults in India
	Misunderstanding
	Kotwani et al. (2016); Kotwani et al. (2021a); Sahoo et al. (2010)

	
	Incorrect Practices
	Sahoo et al. (2010); Kotwani et al. (2021a); Chandy et al. (2013)

	Theme 4 - Social and Structural Determinants Influencing Antibiotic Misuse among Young Adults in India
	Access Barriers

	Barker et al. (2017); Nair et al. (2019); Gautham et al. (2024)

	

		System Gaps



	



	Kotwani et al. (2021b); Gautham et al. (2021); Khare et al. (2022); Nair et al. (2023)




[bookmark: _Toc229468053]5.5.1 Theme 1 - Perceptions of Antibiotics as Essential and Highly Effective Medicines Influencing Patterns of Misuse among Young Adults in India

This theme looks at the perception of antibiotics as essential, potent and highly effective drugs. In the studies included, antibiotics were frequently linked to fast recovery and a treatment for fever and the relief from common symptoms. Not always was the antibiotic used as a medicine for the treatment of bacteria. Rather they were prescribed as powerful drugs which might be beneficial for various ailments. Use of antibiotics as "routine medicines" instead of ones that needed professional diagnosis and prescription was facilitated by this perception, leading to their misuse.
The results indicate that previous experience and social norms/expectations of rapid recovery had a strong influence on antibiotic use. Often, participants believed that antibiotics were effective, and they felt they had been effective in the past. This indicates that personal knowledge was sometimes more important than written medical advice.

5.5.1.1 Sub-theme 1 - Quick Cure
The research revealed one common attitude: Antibiotics were thought to be quick and effective drugs to treat illness. These participants frequently thought that the use of antibiotics was associated with their quicker recovery and that antibiotics were required for common symptoms like fever and cough, and general weakness.
For instance, one participant said that -
“Without antibiotics, I cannot treat.” (Nair et al., 2019)
This was a participant statement exhibiting high reliance on antibiotics and a belief that effective treatment is challenging without the use of antibiotics. These types of perspectives help to understand why antibiotics are often prescribed as the initial treatment for any disease, whether it's bacterial or viral. This is also because of past experience of the positive ones, in which antibiotics seemed to bring relief rapidly. This can lead to people just considering how effective it is, rather than how suitable it is for their health, when it comes to choosing whether to take antibiotics (Kotwani et al., 2021a).
More important, this sub-theme reflects a shift from evidence-based treatment to experience based judgement. People might use past recovery experiences, family recommendations or access to pharmacies instead of seeking professional medical advice. This behaviour contributes to antibiotic misuse by increasing exposure to antibiotics for no good reason and can lead to antimicrobial resistance.

5.5.1.2 Sub-theme 2 - Minor Illness Use
A strong link between the perception of antibiotics as necessary medicines and the use of antibiotics in the treatment of minor and self-limited illnesses exists. Antibiotic consumption for common symptoms like cough, cold, fever, diarrhoea was described as well with confusion regarding the right time and dose of antibiotics for minor ailments (Kotwani et al., 2016). May be viral or self-limited and may not need antibiotics. But if antibiotics are considered as "cure-all" medicines for illnesses, they can be taken even if they are not clinically useful.
For instance, one participant said that -
“Just as curry is needed to eat rice, antibiotics are needed to cure fever.” (Gautham et al., 2024)
The normalisation of antibiotics as a routine treatment for fever and common illness is reflected in this quote. The fact that it was compared to an ordinary food product implies that antibiotics were not considered a special type of medicine, but rather a common component in the treatment of the illness. This is important because antibiotics might be used for a fever or minor illness when it is not known if it is a bacterial or a viral illness.
These findings indicate significant misunderstanding of antibiotic use, especially the ability to differentiate bacterial and viral infections. Antibiotics may also be administered as precautionary measure as the individual thinks that the symptoms may get worse or they would like to recover quickly (Barker et al., 2017; Nair et al., 2019). Critically, this behaviour shows that lack of knowledge is not the only reason for antibiotic misuse. Where there is some awareness, however, convenience, past experience, social norms and available options can override appropriate practice. When antibiotics are used for minor illnesses, regular use makes them seem commonplace and can cause antimicrobial resistance from unnecessary exposure to antibiotics.

[bookmark: _Toc229468054]5.5.2 Theme 2 - Self-Medication Practices and Behavioural Patterns Driving Non-Prescription Antibiotic Use among Young Adults in India
This theme looks at regularization of self-medication, especially as it relates to antibiotics without medical advice. In the studies included, self-medication was found to be an established practice that is influenced by accessibility, convenience, monetary savings and past experience. Doctors were not always clinically diagnosed or prescribed with antibiotic medications and they were frequently obtained and used without diagnosis, particularly when someone thought the symptoms were familiar or small.
The results suggest that self-medication is not just a personal choice. It is greatly shaped by broader structural and health-care-system determinants, such as access to over-the-counter medications and limited regulation and dependence on pharmacies. Such normalisation of self-medication contributes to inappropriate use of antibiotics and poses difficulties in prevention of antimicrobial resistance.
5.5.2.1 Sub-theme 1 - No Prescription
The studies all share one thing in common – the presence of prescription-free antibiotics. Participants and providers reported that antibiotics were easily available at pharmacies, reflecting poor enforcement of prescription-only laws. Pharmacy access was perceived as faster, cheaper and more convenient than formal medical consultation, often preferred by consumers (Kotwani et al., 2021a).
For instance, one respondent commented that -
“I take antibiotic in case of infection like when cold and fever is together than with paracetamol I take one Amoxicillin.” (Kotwani et al., 2021a)
This is a participant statement of the use of antibiotics without formal diagnose based on symptoms and personal judgement. It also highlights the importance of self-medication becoming accepted as a treatment option when antibiotics are readily available and past treatments decisions are informed by previous experience. The evidence also suggests that the supply of antibiotics might be influenced by demand from the patient, commercial pressure and poor regulation, as is found in the case of providers in the pharmacy sector (Kotwani et al., 2021b).
Importantly, this is not about just individual misuse, but also a systemic issue. It's because the non-prescription sale of antibiotics, it reflects a lack of regulation and a lax enforcement of pharmaceutical laws. This thus enables self-medication and normalizes it in local communities. This could help to develop antimicrobial resistance, particularly when taking antibiotics without a diagnosis or medical advice.

5.5.2.2 Sub-theme 2 - Reuse Behaviour
Another significant behavioural sequence that was observed in the studies was the re-use of antibiotics after previous experience. It was observed that many participants seemed to follow the prescription as if it were a guideline for sickness and thus felt less compelled to seek medical advice. The use of antibiotics could thus be considered as re-usable solution and not diagnosis dependent medicine.
For instance, one participant said -
“I think a single dose is enough.” (Kotwani et al., 2021a)
This statement illustrates the way in which antibiotics can be used incompletely or incorrectly, particularly when a person's own judgement is not being used, but rather the professional judgment of another person. It implies that some may think that once symptoms start to improve, or when the illness is deemed to be mild, then using antibiotics is unnecessary.
This can lead to inadequate treatment, wrong dosage and misuse without prescription. The most important finding is that lack of knowledge is not enough to account for the level of antibiotic misuse, which is ingrained in behavioural routines. Convenience and past experience may affect behaviour even if people are ‘somewhat aware’ of antibiotics. Antibiotics may be reused and partially treated, which may lead to antimicrobial resistance, due to the wrong indications, as well as wrong doses and omission of finishing the course.

[bookmark: _Toc229468055]5.5.3 Theme 3 - Knowledge Gaps and Misconceptions Regarding Antibiotic Use and Antimicrobial Resistance among Young Adults in India
This theme explores the lack of knowledge and misconceptions regarding antibiotics and antimicrobial resistance that are associated with inappropriate antibiotic use. In the studies described, there was a general lack of knowledge of the use of antibiotics, although there was some awareness in many participants. This brought uncertainty with respect to bacterial and viral infections, completion of antibiotic courses and risks associated with inappropriate use.
The results indicate that while the use of antibiotics as a medicine was a common knowledge, their functions and appropriate utilization were misconceptions. This lack of knowledge led to use errors such as self-medication, premature withdrawal, and use of medications for minor illnesses.

5.5.3.1 Sub-theme 1 - Misunderstanding
A major issue that arose in the studies was a lack of understanding about the proper use of antibiotics. Participants often felt that antibiotics were able to cure many illnesses, such as colds and flu, which were caused by viruses. Students and teachers also had misconceptions regarding the use of antibiotics for common symptoms like cough, cold and fever (Kotwani et al., 2016).
For instance, one participant said:
“Antibiotic is a sure-shot drug. It can cure any disease.” (Khare et al., 2022)
This is a case in point of the belief that antibiotics are all-encompassing, strong drugs for many diseases. Antibiotics might be used when there is a chance that they will be clinically beneficial, but people cannot tell the difference between a bacterial and a viral infection. This means that unnecessary antibiotics are being used and inappropriate use of them is reinforced.
Most important of all, the results indicate that a knowledge of antibiotics does not necessarily lead to an understanding. Individuals might be aware that antibiotics are crucial drugs but may not be familiar with their appropriate use or restrictions. The know-do gap is a key feature in the misuse of antibiotics. Misconceptions are not just prevalent among the public; misunderstandings were also found in the environmental and system level of knowledge and understanding for some participants involved in healthcare (Sahoo et al., 2010).

5.5.3.2 Sub-theme 2 - Incorrect Practices
In addition to misconceptions, the studies identified inappropriate practices of antibiotics. These were early discontinuations of antibiotics, wrong doses, sharing and reusing medicines. So, such behaviours represent poor compliance with the recommended use of antibiotics and can contribute to the development of resistance.
For instance, one subject reported that -
“They don’t complete.” (Nair et al., 2019)
This participant statement illustrates how antibiotic courses can be prematurely terminated or not finished. The feeling of recovery can be more significant than a full treatment. Likewise, re-use and sharing indicate that antibiotics can be used as medicines for everyday use instead of as prescribed medicines.
Such undesirable practices have dire consequences for antimicrobial resistance. Appropriate treatment and use may be avoiding the conditions that allow resistant bacteria to form. Importantly, this implies that there might be a need for educational programmes to be complemented by other measures. Habits and convenience and social norms are very influential in shaping practices. Hence, knowledge gaps and misconceptions play a pivotal role in promoting antibiotic misuse; however, they need to be taken into account along with the behavioural and structural factors (Chandy et al., 2013; Sahoo et al., 2010).

[bookmark: _Toc229468056]5.5.4 Theme 4 - Social and Structural Determinants Influencing Antibiotic Misuse among Young Adults in India 
This theme examines broader social, economic and health-care system determinants of antibiotic-use behaviors. The results of the studies included show that the use of antibiotics is not a one-off occurrence, and that structural factors such as healthcare access, treatment costs, the availability of pharmacies, informal healthcare providers and weak regulation play a major role in this use.
There is evidence that individuals often make pragmatic decisions in limited healthcare settings, such that alternative treatment options (e.g., self-medication) may be a viable option due to limited access to healthcare, affordability, and/or time spent. This suggests that the problem of inappropriate antibiotic use is not just a knowledge deficit problem, but is entrenched in the health care and socioeconomic environment.

5.5.4.1 Sub-theme 1 - Access Barriers
A shortage of formal health care and financial constraints were found to be significant factors that cause antibiotic misuse. Formal health care was perceived as expensive, lengthy or inaccessible, and this helped to reinforce the use of the pharmacy and informal providers, as well as self-medication. The barriers involved rendered antibiotic self-medication a "real solution" to disease, and not just an irresponsible personal decision.
For instance, one participant said -
“The patient does not have any patience.” (Nair et al., 2019)
The participant statement illustrates the impact of expectations of speed of treatment and recovery on antibiotics. Providers and pharmacies might be forced to put the patient on antibiotics when they think they should be getting immediate relief. This illustrates the relationship between access barriers, treatment expectations and the pressure for rapid recovery, and how each of these factors can facilitate the improper use of antibiotics.
The results indicate that self-medication might be a realistic and available remedy to health care access, as well as to the health care barriers. Antibiotics are easily purchased from drug stores as it is faster, less costly and more convenient than going to the doctor. Pharmacies offer an alternative resource for health care delivery, particularly for minor illnesses and common symptoms (Barker et al., 2017; Kotwani et al., 2021b). Hence, awareness campaigns alone are not sufficient to reduce the likelihood of misuse, they also must improve access to affordable and timely health care.

5.5.4.2 Sub-theme 2 - System Gaps
Weak regulation in the healthcare system, along with the power of informal healthcare providers, played significant role in the promotion of antibiotic misuse. Informal providers may become a common source of treatment in rural and underserved areas, where they are accessible, trusted and affordable. Pharmacy providers can also sell antibiotics without prescription, as a result of the demand for them by patients, competition, and weak enforcement (Gautham et al., 2021; Kotwani et al., 2021b).
For instance, one participant noted that providers compete with each other and said that –
“...they prescribe more than one antibiotic.” (Khare et al., 2022)
This participant document illustrates how supply-side pressures can reinforce the use of antibiotics in ways that are not appropriate. Patients might think that antibiotics are potent medications and request them, and providers might prescribe or dispense them as a result of competition, pressure or expectation of satisfaction. Thus, a "bootstrap effect" is achieved whereby the demand for and supply of antibiotics reinforce one another.
Poor control of pharmaceuticals enables for example antibiotics to be sold without prescription, further encouraging their use inappropriately. What is important in this example is that individual-level interventions will not be effective without system-level changes (like regulations, healthcare access and provider practices, etc.). In general, this theme demonstrates that antibiotic misuse is a multi-faceted phenomenon that needs multi-level solutions such as education, improved regulations, better access to health care and local antibiotic stewarding.

[bookmark: _Toc229468057]5.6 Chapter Summary
Thematic analysis was used to synthesize the qualitative results regarding antibiotic use and self-medication by young adults in India obtained from this chapter. Four major themes emerged: antibiotics as critical time-saving medicines, self-medication and self-use of antibiotics, gaps and misconceptions in knowledge, and social and structural factors that contribute to misuse. The results showed that the reasons for using antibiotics for convenience, previous experience, access to pharmacies, and high cost of health service and the lack of proper regulation, in addition to lack of knowledge, are all contributing factors to irrational use of antibiotics. In general, the synthesis reveals that both behavioral and systemic factors contribute and interact to influence antibiotic self-medication practices. These findings are then explored in the context of the broader literature and implications for AMR and public health practice are discussed in the next chapter.

[bookmark: _Toc229468058]CHAPTER 6 DISCUSSION

[bookmark: _Toc229468059]6.1 Introduction
This chapter critically discusses the key findings presented in Chapter 5 regarding antibiotic use, self-medication among young adults in India, and implications for antimicrobial resistance (AMR). It will discuss four major themes which include perceptions of antibiotics as essential medicines, self-medication behaviour, knowledge gaps and misconceptions, and social and structural determinants. The results are contrasted with the current literature to determine where there is consistency and where there is divergence, as well as give a critical understanding of the behavioural and systemic factors that drive the misuse of antibiotics. This method allows learning more about the interaction of individual, social, and healthcare system factors and the impact on the use of antibiotics in low- and middle-income environments (Laxminarayan et al., 2013; Kotwani et al., 2016).

[bookmark: _Toc229468060]6.2 Key Findings Discussion
This section critically analyses the key findings from Chapter 5 in relation to the existing literature. There are four themes in the discussion: perceptions of antibiotics as vital medicines, self-medication practices, knowledge gaps and misconceptions, and social and structural determinants. The themes are analysed by comparing them with the previous studies in order to find out areas where they agree and disagree. The use of a critical lens is used to consider the impact of behavioural, cultural, and systemic factors on antibiotic misuse (Laxminarayan et al., 2013; Green and Thorogood, 2018).

[bookmark: _Toc229468061]6.2.1 Perceptions of Antibiotics as Essential and Highly Effective Medicines Influencing Patterns of Misuse among Young Adults in India
Based on the results of this review, the perception of antibiotics as a necessity and a highly effective drug with a quick symptom relief and recovery is common. Among young adults, antibiotics may be regarded as a first response to illness, even for minor and self-limiting conditions. This understanding is a part of the misuse trends, where antibiotics may be used regardless of whether they are clinically required. Such results align with the literature that points to the fact that antibiotics are widely thought of as very potent and quick-fix methods of treatment in low- and middle-income nations (Laxminarayan et al., 2013). Likewise, the studies conducted in the Indian context indicate that people tend to correlate the use of antibiotics with the quicker recovery and better health outcomes, which supports the use of antibiotics in routine and sometimes inappropriate situations (Kotwani et al., 2016; Gautham et al., 2024). Nevertheless, the sole attribution of antibiotic misuse to perceptions of effectiveness is a simplistic solution to the problem. This definition puts too much emphasis on knowledge and awareness and not on the effects of behavioural and socio-cultural factors. The results indicate that, although people may have certain level of awareness about the proper use of antibiotics, the behaviour is usually influenced by the anticipation of immediate alleviation and previous positive thoughts. This questions the belief that more knowledge will lead to a substantial decreased misuse. Experiential learning and social influence can be used to explain this behaviour. When making healthcare decisions, people are more likely to consider past positive results, which contributes to the continued use of antibiotics in similar cases. Furthermore, family members, peers and informal healthcare providers advice are also associated with normalisation of antibiotic use at the community level. These influences are the expression of the wider social norms that impact health behaviours in ways beyond what individuals know (Green and Thorogood, 2018). These findings have some important implications. They propose that awareness-based interventions will not be effective enough on their own in the decrease of antibiotic misuse. Rather, the approaches have to take into consideration the underlying behavioural motivators and social rules that support inappropriate use. Lack of attention to these aspects could lead to further unnecessary exposure to antibiotics, thus contributing to the rise of antimicrobial resistance (AMR) and eroding the intention to encourage responsible use of antibiotics.

[bookmark: _Toc229468062]6.2.2 Self-Medication Practices and Behavioural Patterns Driving Non-Prescription Antibiotic Use among Young Adults in India
This review shows that antibiotic self-medication is a common and normalised behaviour in the Indian context. Pharmacies often dispense antibiotics without a prescription and reuse those already used in treatment, indicating a change in treatment that was conducted by a doctor to self-care. This practice has a role to play in the misuse of antibiotics, especially in situations where the patient does not seek medical advice. The results are in line with the literature, which also refers to self-medication as a general practice within low- and middle-income nations, and pharmacies make self-medication easy (Laxminarayan et al., 2013). Within the Indian setting, research shows that pharmacies tend to be the primary source of care, both prescribing antibiotics without prescriptions in accordance with the needs of the consumers and being under the pressure of the commercial requirements (Kotwani et al., 2021a; Kotwani et al., 2021b). Nevertheless, the concept of framing self-medication as a mere case of irresponsible individual behaviour is oversimplification of the problem. These interpretations do not take into account the structural factors that determine these practices such as inaccessibility to formal healthcare services. The results indicate that self-medication can be quite rational and adaptive to the systemic barriers and not necessarily inappropriate behaviour. This is in opposition to the mainstream view that poor decision making at the individual level is the main cause of antibiotic misuse. The combination of both economic and healthcare system factors explains this behaviour. The lack of money, queues and scarcity of medical services attract people to find quicker and cheaper solutions, like buying antibiotics in the pharmacies. Also, previous experiences with the symptoms are often used in decision-making and contribute to people repeating methods that proved to be effective previously without consulting a doctor (Barker et al., 2017; Kotwani et al., 2021). All these factors contribute to the normalisation of the self-medication practices. These findings have significant implications. They show that interventions that are solely based on individual behaviour change are unlikely to be effective, unless structural barriers are dealt with. Self-medication practices will probably continue without better access to healthcare and increased regulation of the distribution of antibiotics. This unchecked antibiotic use enhances the chances of antimicrobial resistance (AMR), which is why multi-level interventions are necessary to tackle behavioural and systemic factors that drive the misuses.

[bookmark: _Toc229468063]6.2.3 Knowledge Gaps and Misconceptions Regarding Antibiotic Use and Antimicrobial Resistance among Young Adults in India
This review shows that the lack of knowledge and misconceptions about antibiotic use continue to be one of the major factors contributing to antibiotic misuse in young adults in India. Though there is a certain degree of awareness on the topics of antibiotics and antimicrobial resistance (AMR), it is either incomplete or misused. One of the most prevalent myths that has been seen is that antibiotics are useful in treating many diseases including viral infections like cold and flu. This adds to the improper pattern of usage especially when there is no clinical benefit of using antibiotics. This is in line with evidence across the world, which reveals that there are significant misconceptions about the efficacy of antibiotics, particularly in low- and middle-income environments (World Health Organization, 2020). Likewise, the research in India has shown the mix up of bacterial and viral infections and the subsequent use of antibiotics when it is not necessary (Kotwani et al., 2016; Sahoo et al., 2010). Yet, these results undermine the belief that better antibiotic use will be promoted by the mere increase in knowledge. Knowledge and behaviour do not have a simple linear relationship; although knowledge gaps contribute to misuse, awareness alone does not always lead to appropriate antibiotic use. The evidence is that, although people may know how to use antibiotics or about its risks, this may not translate into behavioural change. It means that knowledge-based explanations are not sufficient to explain patterns of misuse completely. The effect of behavioural and contextual factors can be attributed to this disconnect. Convenience, perceived effectiveness, and past experiences tend to influence decisions on the use of antibiotics instead of formal knowledge. People can focus on the quick alleviation of the symptom or follow the customary behaviour even being aware of the correct rules. Moreover, the economic stress and inaccessibility to healthcare reinforce these behaviours further to decrease the usefulness of knowledge in decision-making (Green and Thorogood, 2018). The results of these findings are important. They indicate that educational interventions will not have any impact in effectively decreasing antibiotic misuse without other strategies that will focus on behavioural habits and contextual constraints. The continued misunderstanding and misuse of these drugs including failure to complete a course of treatment and sharing of the antibiotics are some of the misconceptions and poor usage practices that lead to unnecessary exposure, thus increasing the rate of development of antimicrobial resistance. Thus, a more holistic intervention is needed, which combines education with behavioural and system-level interventions.

[bookmark: _Toc229468064]6.2.4 Social and Structural Determinants Influencing Antibiotic Misuse among Young Adults in India
The results of this review suggest that the broader social and structural determinants of antibiotic misuse are highly important in influencing the behaviour of young adults in India, and not individual behaviour only. The major ones are the lack of access to formal healthcare services, economic factors, the prevalence of informal providers of healthcare services, and the laxity in the application of regulations that control the distribution of antibiotics. This situation makes the environment where self-medication and the use of antibiotics inappropriately are accessible and acceptable by society. These data are compatible with the current literature that emphasizes that access to healthcare largely determines treatment-seeking behaviour in low- and middle-income countries (Barker et al., 2017). Pharmacies and informal providers are also likely to become the initial providers of care in the Indian context wherein they are prone to supply antibiotics without any prescription (Nair et al., 2019; Kotwani et al., 2021b). Nonetheless, these results contradict the prevailing view that individual behaviour or lack of awareness is the main cause of antibiotic misuse. These interpretations do not take into account how much systemic healthcare constraints influence the practice of antibiotic use. The data indicates that the misuse is inbuilt into the framework of the healthcare system itself, with regulatory loopholes and access concerns, which legitimise inappropriate use of antibiotics. This implies that the blame should not be placed on individuals but also on bigger institutional and policy failures. The interplay between economic forces and limits to the healthcare system can explain these patterns. Expensive cost of consultation, waiting list, and inadequate access to healthcare services motivate people to find quicker and cheaper options. Moreover, lax regulations also enable pharmacies to sell antibiotics without prescription, which is usually financially motivated by business interests and rivalry (Kotwani et al., 2021b). These practices are reinforced by social factors such as recommendations by family members and other community members who make them normal to respond to illness with antibiotics (Kotwani et al., 2016). These findings have important implications. Their recommendations are that individual behaviour change interventions will hardly be effective without structural issues. To minimize misuse, it is necessary to enhance access to healthcare, enhance regulatory compliance, and enhance accountability in pharmacy practices. It will continue to promote the emergence of antibiotic misuse without dealing with these systemic drivers, which is one of the reasons why antimicrobial resistance (AMR) continues to increase.

[bookmark: _Toc229468065]6.3 Strengths and Limitations 
This systematic literature review has several strengths. A qualitative method allowed exploring behavioural, social, and contextual influences on antibiotic use in depth, which are frequently not well-represented by quantitative methods (Green and Thorogood, 2018). A structured search strategy, inclusion criteria, and use of the Critical Appraisal Skills Programme (CASP) tool increased the transparency, rigour and credibility of the review process (Higgins et al., 2022). Moreover, the incorporation of the studies in various geographical and socio-economic environments in India enhanced the scope of the perspectives obtained. Nonetheless, a number of limitations should be considered. A key limitation is that several included studies focused on wider community members, consumers, pharmacy staff or healthcare professionals rather than young adults specifically, limiting direct age-specific interpretation. It may impact the transferability of findings because of the use of qualitative studies with comparatively limited sample sizes (Creswell, 2014). Also, there are risks of social desirability bias and recall bias due to the use of self-reported data. The inconsistency in the methodological reporting of studies also influences consistency in appraisal.

[bookmark: _Toc229468066]6.4 Chapter Summary 
The main findings of the review were critically discussed in this chapter and it was revealed that behavioural beliefs, knowledge gaps and structural factors are collectively responsible to affect the problem of antibiotic misuse in young adults in India. The analysis revealed that the absence of awareness is not the only factor that promotes misuse but rather a complex interplay between socio-cultural norms and limitations of the healthcare system. Although the results were mostly congruent with the current literature, the critical analysis showed that knowledge-based explanations have certain limitations, and multi-level interventions are essential. The strengths and limitations of the review were also considered. The following chapter will offer suggestions on how to enhance antibiotic stewardship and decrease antimicrobial resistance.


[bookmark: _Toc229468067]CHAPTER 7 RECOMMENDATIONS AND CONCLUSION

[bookmark: _Toc229468068]7.1 Introduction to Chapter
This chapter gives the implications, recommendations and conclusion of the study. The review investigated the use of antibiotics, self-medication, and antimicrobial resistance (AMR) in young adults in India. The results indicated that behavioural beliefs, knowledge gaps, self-medication practices and structural barriers to healthcare have a role in antibiotic misuse. Table 6 is a summary of the connection between the research objectives, themes and the key findings. The chapter then discusses the implications of these findings, presents practice recommendations, identifies future research needs and concludes the study.

[bookmark: _Toc229299502]Table 6 - Summary of Research Objectives, Key Findings, and evidence source
	Research Objective
	Theme
	Key Finding
	Evidence Source

	To identify patterns of antibiotic use and self-medication among young adults in India
	Self-medication practices and non-prescription antibiotic use
	Antibiotics are commonly obtained without prescription, reused from previous treatment, or used for minor symptoms such as fever, cough and cold.
	(Kotwani et al., 2021a; Kotwani et al., 2021b; Nair et al., 2019; Chandy et al., 2013)

	To explore beliefs, perceptions, and knowledge regarding antibiotics and antimicrobial resistance
	Perceptions of antibiotics as essential medicines; knowledge gaps and misconceptions
	Antibiotics are viewed as quick and effective medicines, while misconceptions about viral infections, incomplete courses and AMR contribute to misuse.
	(Nair et al., 2019; Gautham et al., 2024; Kotwani et al., 2016; Sahoo et al., 2010)

	To examine social, cultural, and structural factors influencing self-medication behaviours
	Social, cultural and structural determinants
	Healthcare cost, limited access to formal services, informal providers, pharmacy access and weak regulation encourage antibiotic self-medication.
	(Barker et al., 2017; Nair et al., 2019; Kotwani et al., 2021b; Khare et al., 2022; Gautham et al., 2021)



[bookmark: _Toc229468069]7.2 Implications of Findings 

The findings have significant implications for public health, policy and practice. The interaction between perceptions, self-medication, knowledge gaps, and structural barriers causes the antibiotic misuse among young adults in India, as presented in Table 6.
To begin with, the perception that antibiotics are fast and necessary medication implies that awareness might not be sufficient. Not only the lack of knowledge influences the misuse, but also beliefs, past experiences, and hopes of a quick recovery (Laxminarayan et al., 2013; Gautham et al., 2024). Thus, public health interventions that focus on behaviour are required.
Second, the ready access to over-the-counter antibiotics is a sign of laxity in regulation and pharmacy practice. Pharmacies are the first line of care, and this aspect simplifies the use of non-prescription antibiotics (Kotwani et al., 2021a; Kotwani et al., 2021b). This implies that the problem of antibiotic misuse is partially a system-level problem, and not just an individual behaviour.
Third, the gaps in knowledge regarding the use of antibiotics and AMR are still significant. Inappropriate use may increase as a result of misconception about the effectiveness of antibiotics in case of viral infections (World Health Organization, 2020). Nevertheless, knowledge cannot always transform behaviour and education should be accompanied by the practical and structural support.
Lastly, self-medication is heightened by cost, lack of healthcare access, and use of informal providers (Barker et al., 2017; Nair et al., 2019; Khare et al., 2022). These results indicate that the issue of antibiotic misuse can only be curbed through a multi-level intervention which involves educating the masses, tighter regulation and improved healthcare access.

[bookmark: _Toc229468070]7.3 Practice Recommendations
The findings in Table 6, are directly related to the recommendations. To begin with public health programmes should move beyond awareness campaigns and focus on behaviour change. It should also question the beliefs that antibiotics are needed at all times and discuss the expectation of a fast recovery (Laxminarayan et al., 2013).
Second, there should be a more vigorous enforcement of prescription-only regulations of antibiotics in community pharmacies. Frequent control and responsibility are required to decrease non-prescription (Kotwani et al., 2021a; Kotwani et al., 2021b).
Third, education must be aimed at practical knowledge, in particular, the distinction between bacterial and viral infections and the risks of not completing prescribed antibiotic courses (World Health Organization, 2020).
[bookmark: _Toc229299503]Lastly, the availability of primary healthcare at reasonable costs should be enhanced to ensure that young adults are not over reliant on pharmacies and informal providers. Enhancing the antibiotic stewardship at the community level can help to promote more responsible usage of antibiotics. As shown in Table 7, each recommendation responds to a specific finding and is intended to address the behavioural, educational, social and structural factors contributing to antibiotic misuse among young adults in India.

Table 7 - Practice Recommendations Linked to Research Objectives and Key Findings
	Research Objective
	Key Finding
	Recommendation

	To identify patterns of antibiotic use and self-medication among young adults in India
	Antibiotics are commonly obtained without prescription, reused from previous treatment, or used for minor symptoms.
	Prescription-only antibiotic rules should be enforced in community pharmacies through regular monitoring, pharmacist training and accountability.

	To explore beliefs, perceptions, and knowledge regarding antibiotics and antimicrobial resistance
	Antibiotics are viewed as quick and effective medicines, while misconceptions about viral infections and incomplete courses contribute to misuse.
	Public health education should focus on behaviour change, the difference between bacterial and viral infections, the risks of incomplete courses, and the link between misuse and AMR.

	To examine social, cultural, and structural factors influencing self-medication behaviours
	Healthcare cost, poor access to formal services, informal providers, pharmacy access and weak regulation encourage self-medication.
	Affordable primary healthcare should be improved, and community-based antibiotic stewardship should involve pharmacists, informal providers and local health workers.



[image: ]The recommendations demonstrate that a multi-level strategy is needed for reducing antibiotic misuse, with a focus on behaviour change education, better supervision of pharmacies, more access to healthcare and community-based stewardship of antibiotics.

[bookmark: _Toc229300254]Figure 7 - Approaches to Contain Antimicrobial Resistance (AMR)
Source - Adapted from World Health Organization (2020) antimicrobial resistance framework
Figure 7 illustrates the major public health approaches used to contain antimicrobial resistance, including awareness, infection prevention, surveillance, responsible antibiotic use, and healthcare investment.

[bookmark: _Toc229468071]7.4 Future Research Suggestions 
Future studies need to concentrate on young adults in India in particular since most of the available studies rely on a general community sample. This would give more insightful age-specific knowledge on antibiotic self-medication behaviours.
Additional mixed-method research is also advisable, with a combination of qualitative and quantitative data providing a better depth and generalisability (Creswell, 2014). Rural and urban settings should also be compared in research where access to healthcare and cost and use of pharmacies may vary depending on the context.
Lastly, studies with interventions should be conducted to evaluate the impact of public health campaigns, pharmacy regulation and antibiotic stewardship programmes in decreasing misuse and AMR risk.

[bookmark: _Toc229468072]7.5 Conclusion 
The dissertation has studied the use of antibiotics and self-medication among young adults in India and its impact on antimicrobial resistance. The review revealed that there are multiple mutually reinforcing contributors to antibiotic misuse. These barriers include the belief that antibiotics are necessary and quick fixes, the normalisation of self-treating with antibiotics using a pharmacy, and misunderstandings regarding the use of antibiotics. The misuse is also influenced by more structural issues like healthcare costs, the lack of formal providers, informal providers, and the lack of enforcement.
The overall results suggest that the issue of antibiotic use is not only a knowledge problem. It is affected by user behaviour, socio-cultural factors and health care system. Thus, moving from the use to the prevention of misuse must be a multi-level approach: education on behaviour, more robust regulation of the pharmacy industry, better access to health care and access to antibiotic stewardship programmes in the community. It is crucial to address these elements to minimise inappropriate antibiotic usage and contribute to the ever-increasing problem of antimicrobial resistance.







[bookmark: _Toc229468074]APPENDIX

APPENDIX A - DATA EXTRACTION TABLE

	Author & Year
	Study Location
	Study Design
	Participants
	Data Collection Method
	Aim of Study
	Key Findings
	Relevance to Review

	Nair et al. (2019)
	Paschim Bardhaman, West Bengal, India
	Qualitative
	Community members / healthcare-related participants
	Semi-structured interviews
	To explore perceptions and practices of antibiotic use
	Antibiotics were perceived as necessary for quick recovery; previous experience and community beliefs influenced antibiotic use; self-medication and inappropriate use were common.
	Provides insight into community-level antibiotic use, self-medication behaviours and perceptions of antibiotics as essential medicines.

	Kotwani et al. (2021a)
	New Delhi, India
	Qualitative
	Urban consumers
	In-depth interviews
	To examine knowledge and behaviour regarding non-prescription antibiotic purchase
	Consumers obtained antibiotics without prescription; pharmacy advice and previous experience influenced treatment decisions; awareness of AMR was limited.
	Directly relevant to self-medication, OTC antibiotic access and consumer decision-making.

	Kotwani et al. (2021b)
	India
	Qualitative
	Pharmacy staff / pharmacy providers
	Interviews
	To explore over-the-counter antibiotic sale and pharmacy perspectives
	Antibiotics were frequently supplied without prescription; patient demand, business pressure and weak enforcement influenced dispensing practices.
	Explains pharmacy-level and structural drivers of non-prescription antibiotic access.

	Nair et al. (2023)
	India
	Qualitative
	Policy stakeholders / primary healthcare stakeholders
	Interviews
	To assess perceptions of policy interventions and strategies to reduce antibiotic misuse
	Weak regulation, limited stewardship and healthcare-system gaps reduced the effectiveness of interventions against antibiotic misuse.
	Links individual antibiotic-use behaviour with policy, regulation and stewardship implications.

	Kotwani et al. (2016)
	New Delhi, India
	Qualitative
	High school students and teachers
	Focus group discussions
	To explore knowledge and perceptions of antibiotic use and resistance
	Misconceptions existed about antibiotics and AMR; antibiotics were associated with common illnesses; awareness of appropriate use was limited.
	Supports the knowledge gaps and misconceptions theme, especially among younger populations.

	Barker et al. (2017)
	Haryana, India
	Qualitative
	Community members
	Interviews
	To examine social determinants of antibiotic misuse
	Socioeconomic barriers, healthcare access problems, affordability and cultural norms influenced antibiotic use and self-medication.
	Highlights social, cultural and structural drivers of antibiotic misuse.

	Gautham et al. (2024)
	Rural West Bengal, India
	Qualitative
	Community participants / rural community members
	Qualitative interviews
	To explore community beliefs and practices around antibiotic use for fever and common illness
	Antibiotics were perceived as essential for treating fever; community beliefs and habitual practices normalised antibiotic use.
	Explains cultural normalisation of antibiotics and perceptions of antibiotics as quick and necessary treatment.

	Gautham et al. (2021)
	Rural India
	Qualitative
	Informal healthcare providers
	Interviews
	To understand drivers influencing antibiotic provision by informal healthcare providers
	Informal providers supplied antibiotics due to patient expectations, limited formal healthcare access and community-level treatment demands.
	Provides evidence on informal healthcare pathways and system-level influences on antibiotic access.

	Khare et al. (2022)
	Rural India
	Qualitative
	Informal healthcare providers
	Interviews
	To examine internal and external drivers influencing prescribing behaviour, with emphasis on antibiotics
	Prescribing behaviour was influenced by patient demand, competition, provider confidence, financial incentives and weak regulation.
	Explains provider-level and structural factors contributing to antibiotic misuse.

	Chandy et al. (2013)
	South India
	Qualitative
	Doctors, pharmacists and public participants
	Interviews / qualitative methods
	To explore perceptions and ethical challenges related to antibiotic use and resistance
	Public expectations, professional practice and dispensing behaviours influenced antibiotic use; AMR awareness and stewardship challenges were identified.
	Strengthens multi-stakeholder understanding of antibiotic use, dispensing and AMR awareness.

	Sahoo et al. (2010)
	Orissa, India
	Qualitative
	Healthcare professionals
	Interviews
	To explore antibiotic use, resistance development and environmental factors
	Systemic, environmental and prescribing factors contributed to resistance development; awareness and regulation were identified as important issues.
	Provides contextual evidence on AMR development, prescribing practices and healthcare-system factors.



Appendix B - CASP Quality Appraisal Table
	CASP Questions
	Nair et al. (2019)
	Kotwani et al. (2021a)
	Kotwani et al. (2021b)
	Nair et al. (2023)
	Kotwani et al. (2016)
	Barker et al. (2017)
	Gautham et al. (2024)
	Gautham et al. (2021)
	Khare et al. (2022)
	Chandy et al. (2013)
	Sahoo et al. (2010)

	1. Clear aims?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	2. Qualitative methodology appropriate?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	3. Research design appropriate?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	4. Recruitment strategy appropriate?
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported

	5. Data collection appropriate?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	6. Researcher–participant relationship considered?
	Not clearly reported
	Not clearly reported
	Not clearly reported
	Not clearly reported
	Not clearly reported
	Not clearly reported
	Not clearly reported
	Partially reported
	Partially reported
	Not clearly reported
	Not clearly reported

	7. Ethical issues considered?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	8. Data analysis rigorous?
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported
	Partially reported

	9. Clear statement of findings?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	10. Value of research?
	High
	High
	High
	High
	Moderate
	High
	High
	High
	High
	Moderate
	Moderate
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