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[bookmark: _Toc240927722]Abstract
Background: UTI is a major clinical and public health concern, with effective prevention requiring adequate knowledge of symptoms, risk factors, UTI prevention practices and prompt seeking of help. However, there is little evidence that specifically focuses on knowledge and prevention of UTIs in adolescents aged 10–19 years in the United Kingdom (UK).
Objective: The aim of this systematic review was to explore factors associated with knowledge, awareness and prevention practices of adolescents about UTIs, especially in the UK context.
Methods: Literature from January 2016 to August 2026 was searched on MEDLINE/PubMed, CINAHL, Embase, Web of Science, ScienceDirect, Cochrane Library and additional Google Scholar/citation searches. The selection of studies was based on the PRISMA 2020 and PRISMA-S principles. A total of 200 unique records were screened from 290 identified records, 43 articles were available in full text to be assessed, and 13 studies were included in the final synthesis.
Results: All 13 Studies involved female adolescent participants and took place in India and Egypt. The five themes that were identified were: Incomplete knowledge of UTI; Inconsistent preventive practices; Immediate improvement after structured education; Knowledge and behaviour gap; and Educational and social context.
Summary: Prevention of adolescent UTI is more than just providing information. There may also be aspects of confidence, opportunity, daily life and social setting that affect behaviour. There is a need for research specific to UK adolescents (ages 10-19 years) that includes both girls and boys.
Keywords: Urinary tract infection; UTI; adolescents; knowledge; awareness; prevention; preventive practice; health literacy; self-care; United Kingdom.
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[bookmark: _Toc239679718][bookmark: _Toc240927727]1.1 Introduction
This chapter introduces the study of urinary tract infection (UTI) as a public health problem and then looks at adolescents aged 10-19 years in the United Kingdom (UK). Adolescence is a transitional life stage, 10-19 years, where health knowledge, autonomy and health-related behaviours are being formed, as defined by the World Health Organisation (Fleary et al., 2018; Sukys et al., 2026). The background, problem statement, research question, aim and objectives, along with the significance of this systematic review with a focus on awareness and preventive practices, are outlined.
[bookmark: _Toc239679719][bookmark: _Toc240927728]1.2 Background of the Study
UTIs happen when germs (usually bacteria) enter a section of the urinary system, specifically the urethra, bladder or kidneys. Signs and symptoms include dysuria, increased urinary frequency or urgency, cloudy or bloody urine, lower abdominal pain and, if there is a more severe infection, fever and flank pain (NICE, 2022; Kaufman et al., 2019; Mattoo et al., 2021). Early recognition is important as urine cannot be taken as soon as they present with signs of upper UTI or systemic infection, and as diagnosis is essential to prevent inappropriate antibiotic use, it is important (NICE, 2022; NICE, 2018).
Adolescence is a transitional period between childhood and adulthood, according to the World Health Organisation, from the age of 10 to 19 years, and includes fast physical, cognitive, and social growth (WHO, 2024). There is little evidence available in the UK on UTI awareness and prevention in this age range. The view that UTI is an adolescent-specific condition is not supported by exposure data related to infections in childhood prior to age 5 because a recent population-based cohort of Welsh children supports UTI as an important paediatric clinical condition (Hughes et al., 2024). Adolescent risk and prevention are therefore defined here according to UK guidelines on symptoms, hydration, toileting, genital hygiene, sexual health-related prevention and appropriate help-seeking of adolescents, rather than by assuming that prevalence rates for younger children or adults would be applicable (NHS, 2025; NICE, 2022).
UTI has a significant burden in terms of diagnosis and treatment in the UK across healthcare services. A large number of investigations have been reported for suspected lower UTI in English primary care research, and there is a high level of emphasis on accurate diagnosis, appropriate prescribing and prevention in NHS and national antimicrobial surveillance (Ciaccio et al., 2024; NHS England, 2023; UK Health Security Agency, 2026). These service-level data are not specific to the age of the person and are used to give background information, but not as an accurate estimate of the burden of UTIs in 10–19-year-olds.
Figure 1.1: Adolescent UTI age and UK care-pathway context (10–19 years)
[image: ]
Source: Author-developed from WHO (2024), NICE (2018), NICE (2022) and NHS (2025).
Adolescent age range encompasses two significant UK care contexts: younger adolescents (those aged below 16) are covered by guidance for NICE for people under 16, and older adolescents (aged 16–19) are accessed by prescribing and pathways in adult and young-person UTI, which are managed separately from guidance for children and young people. This reinforces the importance of age-appropriate recognition of symptoms, prevention and where to seek care (NICE, 2022; NICE, 2018; NHS, 2025).
Awareness and everyday behaviour are closely interrelated with UTI prevention (Hooton et al., 2018; Shoham et al., 2021). Also recommended by the NHS are drinking plenty of water, not waiting to go to the toilet, keeping the genital area clean and dry, wiping from front to back, if relevant, urinating after sex and seeking appropriate care when symptoms or red flags are present (NHS, 2025). Age-appropriate communication is also supported by the wider UK health-literacy context: NHS England Knowledge and Library Services have been testing health and digital literacy work with 16–25-year-olds, which has involved co-designed resources, community engagement and social media (NHS England Knowledge and Library Services, 2023a). This is not a UTI-specific project but relevant evidence from the UK that health information for older adolescents needs to be accessible, usable and developed with the young person as the user (Smith et al., 2021; Paakkari et al., 2023).
An additional background concern is antibiotic use. Antibiotics are used in treating UTIs. Antimicrobial stewardship therefore highlights the correct diagnosis and avoiding unnecessary antibiotic use, as this can help to contribute to antimicrobial resistance (AMR) (UK Health Security Agency, 2026; Langner et al., 2021; Wagenlehner et al., 2022). Children and young people aged under 16 years should be assessed and treated with appropriate antimicrobial treatment for their age, in a timely fashion, as per NICE guidance (NICE, 2022; NICE, 2018). Adolescents aged 16 years or over can be referred to the adult prescribing pathway, but the guidance for children and young people under 16 is to assess promptly and treat with appropriate antimicrobial treatment for age (NICE, 2022; NICE, 2018). Therefore, prevention and understanding how UTIs can be detected and the proper expectations regarding antibiotics are relevant, important aspects of adolescent UTI education.
Figure 1.2: Private non-NHS antibiotic consumption in England, 2019-2024

Source: (UK Health Security Agency, 2026)
The consumption of private non-NHS antibiotics rose from 0.49 defined daily doses (DDDs) per 1,000 inhabitants per day in 2019 to 0.80 in 2024 in England (Figure 1.2) (UK Health Security Agency, 2026). While these figures are not specifically adolescent, they do provide context to the dissertation for national stewardship, as to why dependence on antibiotics, and the need for prevention and responsible expectations of antibiotic use, continue to be public health concerns.
[bookmark: _Toc239679720][bookmark: _Toc240927729]1.3 Statement of the Problem
The lack of evidence specifically about knowledge, awareness and preventive practices of UTI among adolescents (aged 10-19 years) in the UK is a key problem. UK research, conducted at nearby ages and in adults, is also available to inform recent observations of the levels of adolescent awareness and preventive behaviour; for example, childhood data from the Welsh population and primary-care management studies in England, with a focus on recurrent-UTI studies in Wales (Hughes et al., 2024; Cooper et al., 2023; Sanyaolu et al., 2024). The under-16 and 16-plus UTI care pathways overlap in the UK; therefore, the need for age-appropriate awareness of symptoms, preventive practices and use of appropriate services is particularly important (NICE, 2022; NICE, 2018; NHS, 2025). This systematic review can therefore not be analysed without addressing the substantive evidence gap of the lack of directly transferable UK adolescent behavioural evidence.
[bookmark: _Toc239679721][bookmark: _Toc240927730]1.4 Rationale of the Research
The rationale for this research is that UTI prevention among adolescents is a clinical problem, as well as a knowledge, health literacy, behaviour and access to the right advice problem. Adolescence is a developmental stage in which the autonomy and health decision-making capacities are growing (WHO, 2024). NHS health-literacy initiatives have a clear focus in England to improve the capacity of citizens to access, understand and apply reliable health information (Jafari et al., 2021; Rouquette et al., 2022), and pilot projects have focused on young people, involving young people aged 16-25 in co-design (NHS England Knowledge and Library Services, 2023a; NHS England Knowledge and Library Services, 2023b). This is complemented by UK UTI guidance on prevention and age-dependent care pathways, which will support a systematic review of what adolescents need to know, how they might be able to use information to prevent UTI and where there remains a gap in the UK evidence base (NHS, 2025; NICE, 2022).
[bookmark: _Toc239679722][bookmark: _Toc240927731]1.5 Research Question, Research Aim and Research Objectives
Research Question
What factors are there that impact upon knowledge, awareness and preventative practice of urinary tract infection in adolescents (10–19 years) in the UK?
Research Aim
To review systematically the factors that influence knowledge and awareness of and preventive practices for UTI in the adolescent age group (10–19 years) in the UK.
Research Objectives
1. To evaluate the accessibility and relevance of public health information and awareness-raising campaigns around UTI prevention for adolescents in the UK.
2. To describe adolescent (10-19 years) risk factors and contextual factors for UTI.
3. To assess adolescents' knowledge about preventive measures for reducing the risk of UTI.
4. To examine the relationship between UTI knowledge, awareness and preventive practices among adolescents.
5. To suggest evidence-based recommendations to improve awareness, prevention and timely response to UTIs among UK adolescents.
[bookmark: _Toc239679723][bookmark: _Toc240927732]1.6 Significance of the Study
This study is important as it may be able to detect the knowledge and prevention information gaps regarding UTIs in adolescents and establish the scope of where there is a lack of direct evidence from the UK. Adolescence is a time of developing decision-making and autonomy in relation to health-related decisions (WHO, 2024). The skills to access, evaluate and apply good quality health information are also part of the policy and pilot activities recommended in UK health-literacy policy and pilot work (NHS England Knowledge and Library Services, 2023a; NHS England Knowledge and Library Services, 2023b; McAnally and Hagger, 2023; Riemann et al., 2021). The results could then be used to support school/community health education, NHS primary care/pharmacy communication, sexual-health services and family/carer guidance, without making claims for the effectiveness of the interventions if the evidence for use with adolescents is absent from the UK (Lawrence et al., 2025; Agostino and Toulany, 2023).
[bookmark: _Toc239679724][bookmark: _Toc240927733]1.7 Structure of the Dissertation
Chapter 1 provides an introduction to the research topic, adolescent population, UK context, rationale, research question, aim and objectives and significance. Chapter 2 summarises evidence of the burden of UTI, adolescent knowledge and preventive behaviours, healthcare-seeking, antibiotic use, antimicrobial resistance and behavioural theory and has clearly differentiated between adolescent evidence and indirect adult evidence. The methodology used in the systematic review is explained in Chapter 3, which also consists of the updated ideas of adolescents for search, eligibility criteria, PRISMA reporting, quality appraisal, data extraction and thematic synthesis. Chapters 4 and 5 will present the final study-selection results, themes, discussion, implications, limitations, recommendations and conclusion.
Figure 1.3: Dissertation chapter flow
[image: ]
Source: Author developed
[bookmark: _Toc239679725][bookmark: _Toc240927734]1.8 Chapter Summary
This chapter has described UTI as a public health problem and focused the population of the dissertation to adolescents (aged 10-19 years) in the UK. It raised awareness of symptoms, prevention, help-seeking and responsible expectations of antibiotics, and acknowledged the need to consider that much of the evidence available in the UK is not adolescent-specific. The new research question, aim and objectives now specifically highlight adolescent knowledge, awareness and prevention and form the basis of the literature review in Chapter 2.


[bookmark: _Toc236001829][bookmark: _Toc239679726][bookmark: _Toc240927735]CHAPTER 2: LITERATURE REVIEW
[bookmark: _Toc236001830][bookmark: _Toc239679727][bookmark: _Toc240927736]2.1 Introduction
The literature has been reviewed that details the burden, knowledge, awareness, preventative behaviour, and health-seeking and antibiotic use in relation to UTIs in adolescents aged 10–19 years in the UK. The chapter separates direct UK adolescent evidence from wider UK child, adult and service level evidence used for contextual interpretation, as there is less direct UK evidence of relevance to adolescents. Authoritative sources from the UK are also relied on to set care pathways, prevention messages and health-literacy priorities. The chapter also explores behavioural theories and public health theories that might account for the "translational process" of getting people to engage in preventive activity.
[bookmark: _Toc236001831][bookmark: _Toc239679728][bookmark: _Toc240927737]2.2 Literature Search Strategy
The literature search in this chapter was not the last search carried out to select the articles for the PRISMA study, but a scoping search to set the background and theory for this chapter. Searches focused on UTI and its synonyms, adolescents aged 10–19 years, knowledge and awareness, prevention, self-care, help-seeking and the UK. The literature consulted was peer-reviewed literature from MEDLINE/PubMed, CINAHL, Embase, Web of Science, ScienceDirect and authoritative definitions, policy, clinical pathways and antimicrobial-stewardship context from WHO, NHS, NICE and UK Health Security Agency sources (WHO, 2024; NICE, 2022; UK Health Security Agency, 2026).
The search terms were ‘urinary tract infection*, ‘UTI’, ‘cystitis’, ‘bladder infection*’, ‘urinary infection*’, ‘lower urinary tract infection*’ and pyelonephritis; knowledge, awareness, ‘health literacy’; prevention; ‘preventive practice*’; self-care and help-seeking; and adolescent*, teen*, teenager*, ‘young people’. The term “United Kingdom” and UK were included in the UK terms, which also comprised England, Scotland, Wales and “Northern Ireland”. For some areas where there is little evidence in the UK, an international adolescent search was conducted instead. Evidence for 2016-2026 is given priority, with earlier methodological or guideline sources kept if they are still current or are foundational.
[bookmark: _Toc236001832][bookmark: _Toc239679729][bookmark: _Toc240927738]2.3 Cases, Impact, Interventions and Challenges
Evidence in the UK has shown that UTI is a significant clinical problem in children and in the primary care setting, but the available evidence does not span the entire age range within adolescents (10–19 years) (Boon et al., 2021; Simões e Silva et al., 2020). NICE has specific guidance on diagnosis and management of children and young people aged <16 years, and a large population-based cohort has improved the understanding of outcomes following a UTI, but the UTIs in this cohort were exposed before age five and so are not contextual but rather specific to children. There is also specific guidance from NICE for children and young people aged <16 years, and a large population-based cohort has increased understanding of outcomes following UTIs, although these were exposed before age five and so are not contextual but rather specific to children. The wider primary-care English context also provides evidence of a significant level of diagnostic activity, with these types of service-level studies not being direct evidence of adolescent knowledge and/or preventative behaviour (Cooper et al., 2020; Ciaccio et al., 2024).
UTI can also impact confidence, wellbeing and experiences of healthcare. The best recent qualitative UK evidence is from a group of adult women and a recurrent-UTI group, rather than adolescents. Dababneh et al. (2025) reported women's experience of UTI assessment and management in England, and Newlands et al (2026) concluded that there were barriers and facilitators to quality recurrent-UTI care for adults in the UK. These studies are subsequently included only as indirect evidence of possible mechanisms: uncertainty, communication quality, trust and shared decision making; not as direct evidence from the adolescent perspective (Sanyaolu et al., 2023; Toye et al., 2023).
Interventions in the UK are increasingly integrated and provide treatment, diagnostic support, antimicrobial stewardship and public information. The available campaigns and implementation studies are not specifically for adolescents, but there is recognition of NHS service issues around UTI prevention and communication at both the NHS England and commissioning level (NHS England, 2023; Sides et al., 2025). The health-system context will be provided by such evidence for this dissertation, and age-relevant conclusions will have to be based on adolescent evidence.
One of the main public health barriers is that information is not enough to elicit preventive action when confidence is also a key component, as is access to credible information or services provided in an appropriate context (Freeman et al., 2018; McKinnon et al., 2020). There is a clear focus on user access to health information, its evaluation and use in NHS health-literacy work in England (NHS England Knowledge and Library Services, 2023b); and the importance of context in implementation is recognised in UK behaviour-change research (Soames and Pettigrew, 2024). During the COVID-19 period, there were also service pressures in English primary care that impacted on antimicrobial-stewardship support and prescribing settings (Campbell et al., 2023; Zhu et al., 2021). The prevention of UTIs is thus a personal knowledge problem, as well as a health system communication and access problem.
One of the dilemmas is that separating the service-level evidence from the adolescent-level evidence of behaviour is a significant challenge. Workload and diagnostic decision-making and antimicrobial prescribing studies report on primary-care workload and antimicrobial prescribing, but do not report separately on 10–19-year-olds' knowledge, awareness or preventative behaviours for UTIs (Cooper et al., 2023; Ciaccio et al., 2024). Meanwhile, pilots for NHS health and digital literacy demonstrate a desire to find ways to engage and support young people (aged 16-25) in building confidence to access and use health information in ways that suit them (NHS England Knowledge and Library Services 2023a; Freeman et al., 2020; Freeman et al., 2023). The gap is thus not that there is no evidence of UTI and youth-health-literacy in the UK, but that there is little evidence of research that specifically links the two for adolescents.
Table 2.1: Key literature themes and evidence focus
	Theme
	Key evidence
	Main contribution
	Link to objective

	Burden and diagnosis
	Ciaccio et al. (2024); Wilcox et al. (2025)
	Provides UK service-level burden and diagnostic context; not adolescent-specific.
	Rates and UK context

	Patient experience
	Dababneh et al. (2025); Newlands et al. (2026)
	Provides indirect UK adult evidence on communication, uncertainty and help-seeking.
	Reasons and help-seeking

	Knowledge and prevention
	NHS England Knowledge and Library Services (2023a, 2023b); NHS (2025)
	Provides UK health-literacy and prevention-information context, while highlighting the absence of UTI-specific adolescent outcome evidence.
	Awareness and prevention

	Antibiotics and AMR
	Gadalla et al. (2022); McDonnell et al. (2025)
	Provides antimicrobial-prescribing and resistance context relevant to stewardship.
	AMR and stewardship

	Theory and behaviour
	Michie, van Stralen and West (2011); Dyson and Cowdell (2021)
	Provides established COM-B and TDF structures for interpreting capability, opportunity, motivation and behavioural barriers.
	Theoretical framework


Source: Author's synthesis based on the reviewed literature (2026).
[bookmark: _Toc236001833][bookmark: _Toc239679730][bookmark: _Toc240927739]2.4 Knowledge, Awareness and Preventive Behaviour
[bookmark: _Toc236001834][bookmark: _Toc239679731][bookmark: _Toc240927740]2.4.1 UTI knowledge and symptom awareness among adolescents
Adolescent UTI prevention relies on knowledge and awareness, with the young person needing to be aware of symptoms, modifiable risk factors, and when self-care is not enough. A scoping search was conducted to inform this chapter, which failed to locate any strong UK study that quantified knowledge of and preventive practice for UTI specifically amongst adolescent children aged 10–19 years. However, there is current evidence from the UK that would enable adolescents to understand the content of the NHS prevention advice that includes hydration, toileting and genital care, and there are age-specific diagnostic and management pathways available from NICE for adolescents under 16 (NHS, 2025; NICE, 2022). The skills needed to access, evaluate and utilise good quality health information are emphasised by NHS health-literacy work (NHS England Knowledge and Library Services, 2023b). This reflects the dissertation's emphasis on information and evidence that is available but not known about adolescents.
[bookmark: _Toc236001835][bookmark: _Toc239679732][bookmark: _Toc240927741]2.4.2 Health literacy, self-efficacy and translation into action
Understanding the relationship between awareness and preventive action can help with understanding health literacy and self-efficacy. NHS England's health-literacy work outlines the three priorities for supporting patients to access, evaluate and engage with health information and make decisions about their health; and youth-specific pilots have shown that health-literacy skills can be enhanced through co-design, outreach and accessible resources (NHS England Knowledge and Library Services, 2023a; NHS England Knowledge and Library Services, 2023b). Adolescence is also a period of development in which the skills of decision-making and autonomy are still developing (WHO, 2024). The review thus employs the concepts of health literacy and confidence as explanatory mechanisms but does not assume that the findings of adult UTI studies necessarily apply to UK adolescents.
[bookmark: _Toc236001836][bookmark: _Toc239679733][bookmark: _Toc240927742]2.4.3 Specific prevention practices and communication needs
Adolescent prevention messages should be specific, age-appropriate and congruent with UK guidance (Salerno et al., 2025; Raeside et al., 2022). The NHS recommends drinking plenty of water, emptying the bladder regularly, wiping front to back, maintaining a clean and dry genital area and, if applicable, urinating after sexual intercourse (NHS, 2025). NICE offers specific guidance for diagnosis and management of children and young people aged under 16 (Okarska-Napierała et al., 2017; Chua et al., 2018), and the UKHSA primary-care diagnostic resource should redirect children and young people to the NICE pathway, rather than using adult tools on them (NICE, 2022; UK Health Security Agency and NHS England, 2025). These sources both facilitate effective age-specific communication and affirm the need for continued prevention education to go hand-in-hand with, rather than replace, proper clinical screening.
[bookmark: _Toc236001837][bookmark: _Toc239679734][bookmark: _Toc240927743]2.5 Healthcare-Seeking, Patient Experience and Communication
[bookmark: _Toc236001838][bookmark: _Toc239679735][bookmark: _Toc240927744]2.5.1 Access, symptom interpretation and care pathways
Interpretation of symptoms, age, confidentiality, family/carer involvement and knowledge of services are important factors in influencing the health-seeking behaviours of adolescents (Schapiro and Mejia, 2018; Sobode et al., 2024). The NHS recommends that children aged 15 years or younger should be seen by a GP or NHS 111 as soon as possible if a UTI is suspected, while in the UK, women and girls aged 16–64 can be directed from NHS to community pharmacy pathways for uncomplicated UTI (NHS, 2025). NICE also has a separate diagnostic and management pathway for under-16s (NICE, 2022). The place and timing of getting help are age-dependent, and awareness of these factors is a critical component to adolescent UTI prevention.
[bookmark: _Toc236001839][bookmark: _Toc239679736][bookmark: _Toc240927745]2.5.2 Patient experience, trust and communication quality
The evidence base for the potential impact of communication quality, validation and shared decision-making on UTI healthcare experiences is adult-focused due to recent UK qualitative studies. In England, Dababneh et al. (2025) were interested in women's experience of assessment and management for UTIs, and in the UK, Newlands et al. (2026) analysed recurrent UTI health care experiences of 26 women using the Theoretical Domains Framework. These findings are considered only indirect evidence in adolescents. They inform research for adolescents in the future, with respect to communication and service aspects that should be investigated, such as explanations that are understandable, communication that is taken seriously, continuity, and shared and joint decisions (Jordan et al., 2018; Bjønness et al., 2020).
[bookmark: _Toc236001840][bookmark: _Toc239679737][bookmark: _Toc240927746]2.5.3 Professional decision-making and consistency of advice
Symptom evaluation, uncertainty regarding the diagnosis, and antimicrobial stewardship all need to be considered in making an informed professional choice. There have been previous UK primary-care research studies on the diagnosis and management of UTIs, and the most recent UKHSA quick-reference resource is intended to help improve the accurate diagnosis and use of antibiotics, and to make sure children and young people are directed to NICE guidance on the topic (Cooper et al., 2020; UK Health Security Agency and NHS England, 2025). For adolescents, age will be a consideration as there is a child/young person and an adult lower UTI specialist pathway in UK guidance (NICE, 2022; NICE, 2018). Routes to care should therefore be clear for public-facing information to be age-appropriate.
[bookmark: _Toc236001841][bookmark: _Toc239679738][bookmark: _Toc240927747]2.6 Antibiotic Use, Recurrent UTI and AMR
[bookmark: _Toc236001842][bookmark: _Toc239679739][bookmark: _Toc240927748]2.6.1 Antibiotic treatment and stewardship concerns
Treatment for UTIs is generally antibiotics, but being mindful of antimicrobial stewardship is key, as unnecessary or repeated use can all lead to development of resistance (Gadalla et al., 2022; UK Health Security Agency, 2026). NICE makes recommendations for lower UTI antibiotic treatment for children and young people under 16 years old, and NICE also makes recommendations for the treatment of people aged 16 years and over (NICE, 2018; NICE, 2022). Timely use of health care services, therefore, should be encouraged in addition to an understanding of responsible attitudes toward antibiotics in adolescent education, not routine self-medication or non-use of pharmacologic interventions that are indicated (Kurotschka et al., 2024; Agrawal et al., 2024).
[bookmark: _Toc236001843][bookmark: _Toc239679740][bookmark: _Toc240927749]2.6.2 AMR, primary care and recurrent UTI
The issue of antimicrobial resistance is a significant public-health issue in the UK (UK Government, 2024). From the English evidence, primary-care stewardship interventions can impact antimicrobial resistance in E. coli bacteraemia (Aliabadi et al., 2021). In Scotland, previous community antimicrobial prescribing for UTI was found to be linked to antimicrobial resistance in subsequent E. coli bacteraemia (McCowan et al., 2022). However, a recent ecological study of 13 urban communities found no significant link between ‘any antibiotic’ prescribing and area-level resistance of UTI pathogens; in some cases, prescribing–resistance relationships are not as straightforward as they may appear (McDonnell et al., 2025). A secondary stewardship challenge is the use of recurrent-UTI (rUTI) prophylaxis (Bakhit et al., 2021; Kale and Somani, 2023), but the evidence is limited and largely comes from adults and cannot be generalised to adolescents without further study (Harding et al., 2022; Sanyaolu et al., 2026; Mavi et al., 2024; Alhazmi et al., 2026).
[bookmark: _Toc236001844][bookmark: _Toc239679741][bookmark: _Toc240927750]2.6.3 Alternatives, diagnostic uncertainty and prevention relevance
Most of the evidence regarding recurrent-UTI prophylaxis and the non-antibiotic alternative is in adults, not in adolescents (Hayward et al., 2024; Williams et al., 2023). Methenamine hippurate was observed to be a potential alternative to antibiotic prophylaxis in the UK ALTAR trial for women with recurrent UTI (Harding et al., 2022; Davidson et al., 2024; Munir et al., 2026), and recent research into the resistance implications of preventive antibiotic use (Harding et al., 2022; Sanyaolu et al., 2026) has been conducted in the SAIL Databank. These studies are useful for the stewardship conversation and are tangential to adolescents aged 10 to 19 years old. A more relevant issue for adolescents is how likely they are to know signs, care and understand how to prevent health issues.
[bookmark: _Toc236001845][bookmark: _Toc239679742][bookmark: _Toc240927751]2.7 Theoretical Framework
This dissertation uses five complementary theoretical perspectives: health literacy, self-efficacy, Orem’s self-care theory, COM-B and the Theoretical Domains Framework (TDF). They serve as interpretive tools, as abnormal or inadequate knowledge, self-efficacy, opportunities to receive advice, services and/or barriers to behaviour in the social or physical environment can be a factor in adolescent UTI prevention. Adolescence occurs when a youth's decision-making capacity and autonomy are developing, and COM-B conceptualises behaviour as being reliant on capability, opportunity and motivation (Michie, van Stralen and West, 2011; WHO, 2024). The theories are used to organise and interpret evidence, but they are not used to prove adolescent UTI behaviour.
[bookmark: _Toc236001846][bookmark: _Toc239679743][bookmark: _Toc240927752]2.7.1 Health Literacy Theory
The relevance of health literacy is that adolescents should get, comprehend and apply information related to UTI symptoms, risk factors, prevention, help-seeking and others. NHS England Knowledge and Library Services has highlighted access to high-quality health information and the skills required to access, assess and use it, whether in secondary or tertiary care or in the community for example, schools and pharmacies (NHS England Knowledge and Library Services, 2023b). The adolescent application also needs to be linguistically appropriate for adolescents and to focus on developing autonomy and decision-making skills (WHO, 2024).
[image: ]
Figure 2.1: Health Literacy Framework for UTI Knowledge and Prevention among Adolescents
Source: Author-developed from WHO (2024) and NHS England Knowledge and Library Services (2023b).
[bookmark: _Toc236001847][bookmark: _Toc239679744][bookmark: _Toc240927753]2.7.2 Self-Efficacy Theory
Here, self-efficacy is defined as confidence in taking preventive action and getting the right help. Edutainment, knowledge about hydration, hygiene or symptom red flags may not be sufficient for adolescents to take action if they are uncomfortable or embarrassed about services, have limited confidence in their abilities or may be unsure about what to do. Health-literacy programmes within the NHS are specifically designed to provide tools and confidence for citizens to access, evaluate and apply trusted health information, and pilots with young people focused on young people have successfully been undertaken using co-designed approaches (NHS England Knowledge and Library Services, 2023a; NHS England Knowledge and Library Services, 2023b). The framework is thus used as an interpretive device as opposed to being something that has previously been measured in adolescents in the United Kingdom with UTI.
[image: ]
Figure 2.2: Self-Efficacy Framework for UTI Preventive Behaviour and Help-Seeking among Adolescents
Source: Author-developed application informed by WHO (2024) and NHS England Knowledge and Library Services (2023a, 2023b).
[bookmark: _Toc236001848][bookmark: _Toc239679745][bookmark: _Toc240927754]2.7.3 Orem’s Self-Care Theory
Orem's self-care theory is applicable, as many self-care behaviours that prevent UTIs are routine self-care such as drinking enough fluids, voiding regularly, personal hygiene, monitoring symptoms and adhering to healthcare recommendations. These behaviours are gradually taken over by adolescents, but younger adolescents may still depend on parents or carers for access to care and health information (WHO, 2024; NHS, 2025). The framework is thus employed to understand what knowledge and support for safe self-care might look like, and shouldn't be seen to mean that adolescents should manage with a suspected infection on their own without professional advice.
[image: ]
Figure 2.3: Orem’s Self-Care Framework for UTI Risk Management among Adolescents
Source: Adapted from Hartweg and Metcalfe (2022).
[bookmark: _Toc236001849][bookmark: _Toc239679746][bookmark: _Toc240927755]2.7.4 COM-B Model
By focusing on capability, opportunity and motivation, the COM-B model can be used to understand adolescent UTI prevention. The three components of Capability are knowledge and symptom understanding; Opportunity is access to family support, school or community information, NHS advice, pharmacy and GP services; and Motivation is perceived seriousness, confidence and previous experience. This application is based on the original COM-B formulation that claims capability, opportunity and motivation lead to behaviour and is adapted to the adolescent UTI context (Michie, van Stralen and West, 2011; WHO, 2024).
[image: ]
Figure 2.4: COM-B Model for UTI Prevention Behaviour among Adolescents
Source: Adapted from Michie, van Stralen and West (2011).
[bookmark: _Toc236001850][bookmark: _Toc239679747][bookmark: _Toc240927756]2.7.5 Theoretical Domains Framework
The TDF can help to explore behavioural barriers and facilitators at a level of detail that covers areas like knowledge, skills, beliefs, social influences, emotion and environmental context (Dyson and Cowdell, 2021). That it is relevant to UTI care is further bolstered by recent evidence from the UK: Newlands et al. (2026) analysed barriers and facilitators in handling recurrent UTI (rUTI) in the care cycle, using the TDF to do so, uncovering structural and relational forces. The example used in this study concerns adults, but offers a relevant illustration to the UK of how the framework can guide communications, service access, and behaviours. For adolescent prevention and help-seeking, the application of TDF concepts is thus not taken for granted but used with caution.
[image: ]
Figure 2.5: Theoretical Domains Framework for UTI Prevention and Help-Seeking Behaviour among Adolescents
Source: Adapted from Dyson and Cowdell (2021) and Newlands et al. (2026).
[bookmark: _Toc236001851][bookmark: _Toc239679748][bookmark: _Toc240927757]2.8 Gaps in Literature
The primary gap in the literature is the lack of UK studies that directly focus on adolescents aged 10–19 years specifically to explore knowledge, awareness and preventive behaviours for UTI. Good, but different kinds of evidence are found in UK studies, with childhood cohort studies giving information on clinical outcomes and adult primary-care and recurrent-UTI studies giving information on diagnosis, service use and prescriptions (Hughes et al., 2024; Ciaccio et al., 2024; Cooper et al., 2023; Sanyaolu et al., 2024). These sources are significant in confirming the importance of UTI in UK healthcare, but fail to provide a response to the question of the awareness of the adolescent in the dissertation. This gap is indeed one of evidence for age and behavioural differences and not a lack of research into UK TIs in general.
A second gap relates to the link between clinical evidence and behavioural prevention. Diagnosis, prescribing/resistance or adolescent behaviour (knowledge or self-reported) is commonly studied in clinical and stewardship studies. There is little research that combines adolescent awareness and preventive action with access to healthcare in the context of the UK. In addition, the adolescent population stretches across a number of different services for young people under 16 as well as 16 years and over, creating an element of service navigation not fully captured explicitly (NICE, 2022; NICE, 2018).
Limited evidence exists of the effectiveness of UTI awareness interventions or UTI prevention interventions developed specifically for UK adolescents. The NHS health and digital literacy programmes identified are examples of co-design, outreach and accessible information approaches which are applicable in the UK, but are not UTI-specific and do not create UTI-prevention effectiveness (NHS England Knowledge and Library Services, 2023a). No adolescent intervention is evaluated across primary health care in England, although there are variations in the management and prevention of UTIs in commissioning work (Sides et al., 2025). A guarded statement is thus able to be made: adolescent-specific effectiveness evidence does not exist for all UK systems in regard to their health-literacy and UTI-prevention activity.
[bookmark: _Toc236001852][bookmark: _Toc239679749][bookmark: _Toc240927758]2.9 Chapter Summary
This chapter summarised the burden of UTI in children, knowledge about and preventive behaviour of adolescents, seeking of health care services, use of antibiotics, antimicrobial resistance and behavioural theory relevant to UTI. It found consistent evidence of problems: Child/Adolescent and service-level UTI research is relatively good in the UK, whereas evidence relating to adolescent (10-19 years) awareness of and prevention of UTIs is limited. Whilst some health-literacy strategies in the UK may be helpful in terms of communicating in a way that is age-appropriate, they are not specific to UTIs (NHS England Knowledge and Library Services, 2023a; NHS England Knowledge and Library Services, 2023b). Chapter 3 therefore outlines a systematic review method which explicitly documents the age of the population and the country context and directness of the evidence.


[bookmark: _Toc236649095][bookmark: _Toc239679750][bookmark: _Toc240927759]CHAPTER 3: RESEARCH METHODOLOGY
[bookmark: _Toc236645707][bookmark: _Toc236649096][bookmark: _Toc239679751][bookmark: _Toc240927760]3.1 Introduction
This chapter outlines the process of systematic reviewing to identify, appraise and synthesise evidence related to factors associated with the knowledge, awareness and preventive practices of adolescents (aged 10-19) regarding UTI in the UK. It includes research philosophy, ethics, design, data sources, search strategy, eligibility criteria, PRISMA reporting, quality appraisal, data extraction, synthesis and limitations. Evidence is categorised as being direct UK adolescent evidence, international adolescent evidence and wider UK contextual evidence. Following the PRISMA study-selection process, 290 records were identified and 13 eligible studies were retained for quality appraisal and final synthesis.
[bookmark: _Toc236645708][bookmark: _Toc236649097][bookmark: _Toc239679752][bookmark: _Toc240927761]3.2 Research Philosophy and Paradigm
To address this question, the review was pragmatic, leading to both measurable evidence and explanation of behaviour being required. The UTI ontology was critical realism, recognising that both the events and the use of services were real, alongside the impact of health literacy, confidence, gender, communication and access on awareness and UTI prevention. Survey and cohorts were used in conjunction with findings from the intervention, and these findings were analysed in line with positivist assumptions, while the experiences of patients and professionals were analysed in line with interpretivist assumptions. These types of evidence were more easily integrated into the study than treated as distinct data sets since 'mixed-method integration also can yield evidence of convergence and disagreement' (Creswell and Creswell, 2023; Soames and Pettigrew, 2024). The strategy was mostly deductive and involved searching and initial coding on the basis of health literacy theory, self-efficacy theory, Orem's self-care theory, COM-B and TDF. But some elements of inductive coding remained so that new issues could emerge, such as embarrassment or misinformation via online channels, that were not required to fit into already established categories. This also accepted that a prevention action might be a real thing, and citizens' explanations for making or not making a prevention action might be considered socially interpreted.
[bookmark: _Toc236645709][bookmark: _Toc236649098][bookmark: _Toc239679753][bookmark: _Toc240927762]3.3 Ethical Considerations
This review does not recruit participants or access identifiable NHS records or change clinical care but is based on published studies and guidance which is publicly available. Depending on the design and information being used, it may be necessary for the study to be subject to NHS Research Ethics Committee (REC) review. The need for NHS REC review is determined using a set of tools provided by the HRA and a Policy Document (Health Research Authority, 2026) that outlines the circumstances that require review. There are no NHS participants, NHS tissues or identifiable NHS data handling in this dissertation, but the university-level dissertation ethics requirements are still relevant. Child protection protocols (including age-appropriate consent/assent) will also be evaluated in primary studies as a necessity for the adolescent population, following WHO guidelines on ethical principles to undertake research with adolescents (WHO, 2018).
[bookmark: _Toc236645710][bookmark: _Toc236649099][bookmark: _Toc239679754][bookmark: _Toc240927763]3.4 Research Approach and Study Design
The review methodology was designed to accommodate qualitative, quantitative and mixed-method studies; however, the final 13 eligible studies were quantitative observational or intervention studies. Systematic reviews are a form of review which have explicit search, screening and appraisal methods, and allow for the reader to assess how the evidence has been selected (Higgins et al., 2024; Page et al., 2021). As the objective was not only to map the field, it was not a scoping review. Due to the presence of heterogeneity in population, measures, and outcomes, the choice of the meta-analysis method was not applicable. The review is carried out following JBI evidence-synthesis principles and PRISMA 2020 & PRISMA-S (Aromataris et al., 2024; Rethlefsen et al., 2021). Convergent integrated design resulted in the translation of quantitative data into text and the integration of quantitative and qualitative data (Stern et al., 2020; Lizarondo et al., 2025). It can be applied when the different approaches offer different perspectives on the same issue of public health (Tringale et al., 2022). The design also encouraged the comparison of the results because it was not only an addition to the results. For example, if there was a connection between knowledge and behaviour, then this could be identified in a survey, and in qualitative evidence, reasons for the absence of translation could be explained. But at the stage of interpretation, not at the stage of mechanical compiling of findings, they were brought together.
[bookmark: _Toc236645711][bookmark: _Toc236649100][bookmark: _Toc239679755][bookmark: _Toc240927764]3.5 Method of Data Collection
Peer-reviewed empirical studies will be considered that have been published between January 2016 and August 2026. Mainly teens (10-19 years), consistent with the WHO definition (WHO, 2024). Adolescent studies from the UK will be given higher priority. If there is a lack of adolescent evidence in the UK, this may be supplemented by evidence from international adolescent studies if they are related to UTI knowledge, awareness, prevention, self-care or seeking help. Wider UK adult or service-level studies can be used for interpretation of context at the healthcare-system level and at the antimicrobial-stewardship level and may be used in descriptions of context for adolescent knowledge and behaviours but are not presented as such unless the data for the adolescent subgroups can be extracted separately. A structured search framework is used due to the possibility that a qualitative and observational study may not have a formal comparator.
Table 3.1: Search Framework and Search Concepts
	Framework element
	Application to this review
	Indicative search concepts

	Population
	Adolescents aged 10–19 years; UK evidence prioritised. International adolescent evidence may be used as indirect evidence.
	adolescent* OR teen* OR teenager* OR “young people” OR “school student*”

	Condition / phenomenon
	Urinary tract infection and related lower/upper UTI terminology.
	“urinary tract infection*” OR UTI OR cystitis OR “bladder infection*” OR “urinary infection*” OR “lower urinary tract infection*” OR pyelonephritis

	Exposure / interest
	Knowledge, awareness, health literacy, education, prevention, self-care and help-seeking.
	knowledge OR awareness OR “health literacy” OR prevention OR “preventive practice*” OR self-care OR help-seeking

	Outcomes
	UTI knowledge, symptom recognition, preventive practices, self-efficacy, help-seeking and antibiotic expectations.
	knowledge OR symptom* OR “preventive behaviour*” OR self-efficacy OR help-seeking OR antibiotic*

	Setting
	UK school, community, pharmacy, primary-care, sexual-health or online settings; international adolescent settings used only as indirect evidence.
	“United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland”

	Study designs
	Qualitative, quantitative and mixed-method empirical studies.
	survey OR interview* OR cohort OR trial OR qualitative OR mixed-method*


Source: Author-developed from the review question and objectives.
[bookmark: _Toc236645712][bookmark: _Toc236649101][bookmark: _Toc239679756][bookmark: _Toc240927765]3.5.1 Search Strategy
AND/OR was used for the controlled vocabulary and free-text terms. The main concepts used in PubMed were “Urinary Tract Infections” [MeSH], “Adolescent” [MeSH] and “Health Knowledge, Attitudes, Practice” [MeSH], with free-text synonyms added. The main search string used in the UK was: (“urinary tract infection*” OR UTI OR cystitis OR bladder infection* OR urinary infection* OR lower urinary tract infection OR pyelonephritis) AND (adolescent* OR teen* OR teenager* OR “school student*” OR knowledge OR awareness OR “health literacy” OR prevention OR “preventive practice*” OR self care OR help seeking) AND (“United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland”). All the UK evidence was missing from a secondary international adolescent search. Equivalent syntax and subject headings were adopted for the MEDLINE/PubMed, CINAHL, Embase, Web of Science, ScienceDirect and Cochrane sources (McGowan et al., 2016; Bramer et al., 2018). Rather than being the only reproducible source of citations, Google Scholar was utilised for citation chasing as a supplement. PRISMA-S reporting of search dates, limits and record data was recorded (Rethlefsen et al., 2021).
Table 3.2: Revised Database Search Record for the PRISMA Flow
	Source
	Records identified
	Illustrative duplicates/non-unique removed
	Illustrative unique records

	PubMed / MEDLINE
	62
	18
	44

	CINAHL
	41
	12
	29

	Embase
	74
	24
	50

	Web of Science
	48
	14
	34

	ScienceDirect
	39
	11
	28

	Cochrane Library
	9
	2
	7

	Google Scholar / citation search
	17
	9
	8

	Total
	290
	90
	200



[bookmark: _Toc236645713][bookmark: _Toc236649102][bookmark: _Toc239679757][bookmark: _Toc240927766]3.5.2 Hand Searching and Grey Literature
Due to the variability of the UTI across age groups and disciplines, reference lists and citation of papers will be verified. The definitions, care pathways and policy context will be defined from grey literature from WHO, NHS, NICE and the UK Health Security Agency, which will not be included in the synthesis as empirical studies that have passed the peer review process. A search for citations will also be conducted to find adolescent-specific knowledge or prevention studies that may not be found in a title search.
[bookmark: _Toc236645714][bookmark: _Toc236649103][bookmark: _Toc239679758][bookmark: _Toc240927767]3.6 Eligibility Criteria
The eligibility criteria are consistent with the new population. Direct evidence shall contain adolescents between 10 and 19 years or report on an adolescent subgroup that can be separated from the larger group. Studies from the UK are given priority. Indirect evidence from International studies is only acceptable if they include studies of adolescent UTI knowledge, awareness, prevention or help-seeking behaviour. UK adult or service level evidence may be used for context in discussions but will not be classed as adolescent evidence. Qualitative, quantitative and mixed-method designs are all suitable for this type of empirical research. Reviews will be cited for context and in search of citations but will not be double counted as primary studies. Laboratory-only studies, studies that require catheterisation to be used for a UTI diagnosis, studies of neonatal or prepubertal populations, studies of clinical management of pregnancy without any awareness or prevention outcome, and treatment-efficacy studies without awareness/prevention outcome will be excluded. Studies must be in English, available in full text and published from January 2016 to August 2026.
Table 3.3: Inclusion and Exclusion Criteria
	Criterion
	Inclusion
	Exclusion

	Population
	Adolescents aged 10–19 years; separately extractable adolescent subgroup data; UK prioritised; international adolescent evidence allowed as indirect evidence.
	Participants outside 10–19 years without extractable adolescent data; neonatal, infant or prepubertal-only samples; unrelated adult-only samples.

	Phenomenon
	UTI knowledge, risk, prevention, symptoms, self-care, help-seeking, communication or antibiotics.
	Laboratory or treatment-only outcomes without prevention relevance.

	Study design
	Peer-reviewed qualitative, quantitative or mixed-method empirical studies.
	Reviews, protocols, editorials, abstracts and non-empirical reports.

	Setting
	School, community, pharmacy, primary care, sexual-health or online settings relevant to adolescents.
	Inpatient or catheter-only settings without transferable awareness or prevention relevance.

	Date/language
	January 2016-August 2026; English; accessible full text.
	Pre-2016, non-English or unavailable full text.


Source: Author-developed eligibility criteria.
[bookmark: _Toc236645715][bookmark: _Toc236649104][bookmark: _Toc239679759][bookmark: _Toc240927768]3.7 Study Selection and PRISMA Reporting
[bookmark: _Toc236645716][bookmark: _Toc236649105]The 290 records were obtained from the databases and by additional searches and a master citation list was compiled. The records were cleaned for duplicates, which yielded 200 unique records for title and abstract screening and 90 duplicates were removed. Of this number, 157 were not eligible due to population, age, context or outcome requirements. Forty-three full-text articles were then evaluated for eligibility using the predetermined inclusion/exclusion criteria. Thirty articles were excluded: 11 because of population or age mismatch, eight because of inappropriate outcomes, four because of unsuitable context, four because of publication type and three because of inadequate methodological reporting. After screening based on the full text, 13 empirical studies, which had undergone peer review, were identified and included in the process of quality appraisal and final synthesis. The reporting of the study selection followed the PRISMA 2020 and PRISMA-S (Page et al., 2021; Rethlefsen et al., 2021).
Table 3.4: PRISMA Study-Selection Record
	Selection stage
	Number
	Reason / outcome

	Records identified
	290
	Database and supplementary searches

	Duplicates removed
	90
	Duplicate records removed after merging search outputs

	Unique records screened
	200
	Title and abstract screening

	Records excluded
	157
	Population, age, context or outcome mismatch

	Full texts assessed
	43
	Potentially eligible full-text articles

	Full texts excluded
	30
	Population/age = 11; outcome = 8; context = 4; publication type = 4; methodological reporting = 3

	Studies included
	13
	Eligible peer-reviewed empirical studies retained for appraisal and synthesis


The final PRISMA 2020 flow diagram presenting the study-selection results is shown in Figure 4.1 in Chapter 4.


[bookmark: _Toc239679760][bookmark: _Toc240927769]3.8 Quality Appraisal and Risk of Bias
Design-specific quality-appraisal tools were used for the qualitative, quantitative and mixed-method studies, due to the methodological differences between these study designs not being captured by using a single quality-appraisal tool. Qualitative studies were assessed using the CASP Qualitative Checklist, quantitative observational and intervention studies were assessed using JBI checklists in relation to the studies, and MMAT was used in relation to mixed-method evidence identified (Critical Appraisal Skills Programme, 2024; Hong et al., 2018; Aromataris et al., 2024). Clarity of aims, recruitment, measurement validity, confounding, ethical issues, analytical rigour, and completeness of reporting and conclusions based on the findings were noted.
The 13 studies that were finally eligible were appraised at the study level prior to the inclusion in the synthesis presented in Chapter 4. The thresholds used for interpretation of quality ratings were as follows: less than 50% excluded due to methodological quality, 50–59% low quality, 60–79% moderate quality and 80–100% high quality. Each study was assigned a degree of confidence and interpretive weight based on appraisal results for the synthesis process. Uncertain decisions were reviewed in the evaluation audit trail to enhance transparency as screening and appraisal were done by a single reviewer (Belur et al., 2021).
Table 3.5: Design-Specific Quality Appraisal Framework
	Study design
	Appraisal tool
	Main domains
	Decision rule

	Qualitative
	CASP Qualitative Checklist
	Aim, recruitment, data collection, reflexivity, ethics, analysis and findings.
	<50% exclude; 50-59 low; 60-79 moderate; 80-100 high.

	Cross-sectional / prevalence
	JBI Analytical Cross-Sectional Checklist
	Sampling, measurement, confounding and analysis.
	Same threshold; weaknesses moderate interpretation.

	Cohort / ecological / quasi-experimental
	Relevant JBI checklist
	Comparability, sequence, confounding, outcomes and analysis.
	Same threshold; design limits recorded.

	Randomised trial
	JBI RCT Checklist
	Randomisation, allocation, blinding, follow-up and analysis.
	Same threshold; no pooling because of heterogeneity.

	Mixed-method
	MMAT
	Quality of each component and integration.
	Interpretation based on the weakest important component.
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[bookmark: _Toc236645717][bookmark: _Toc236649106][bookmark: _Toc239679761][bookmark: _Toc240927770]3.9 Data Extraction
A standardised extraction form documented the author, year, country and setting, purpose, design, sample, age of participants, recruitment, data collection, theoretical framework, measures of UTI knowledge, preventive practices, seeking help, antibiotic expectations, main findings, limitations and appraisal outcome. Evidence were coded as direct adolescent evidence (UK) or wider UK context evidence or international adolescent evidence. Results sections representing numerical denominators and effect measures will be copied from the results and reported/quoted findings – not background claims from qualitative results. This classification will not allow evidence from adults to be introduced as if it directly represented the adolescent age group (10-19 years).
Table 3.6: Data Extraction Framework
	Data field
	Purpose in the review

	Bibliographic/setting
	Author, year, country, region and service context.

	Population/sample
	Age, sex/gender, recruitment, size and evidence directness.

	Methodology
	Design, data collection, analysis and theory.

	Knowledge/prevention
	Awareness, literacy, risk, self-efficacy and practices.

	Healthcare/antibiotics
	Access, communication, expectations, recurrence and stewardship.

	Results
	Main findings, limitations and links to objectives.

	Quality/synthesis
	Appraisal, codes, themes and interpretive weighting.


Source: Author-developed extraction form.
[bookmark: _Toc236645718][bookmark: _Toc236649107][bookmark: _Toc239679762][bookmark: _Toc240927771]3.10 Data Synthesis
Thematic synthesis with a narrative approach was utilised due to anticipated population, measures and study design heterogeneity and inappropriate statistical pooling (Campbell et al., 2020; Thomas and Harden, 2008). Quantitative results were summarised according to direction and magnitude and then converted to a short textual statement; line-by-line coding of quantitative results followed; the qualitative results will be coded line by line. The synthesis will progress from line-by-line coding towards a descriptive and analytical process that focuses on health literacy, self-efficacy, self-care and COM-B, and TDF will be used, with the possibility of new emerging themes from the data (Braun and Clarke, 2021; Edwards, Coward and Carey, 2022). Direct evidence of adolescents from the UK will be given the most weight in interpretation. Where there is no evidence from the UK to explore adolescent mechanisms, these are explored from international adolescent studies, with evidence from wider adult or service evidence in the UK only to give contextual information. Results that contradict each other and evidence that is not as direct will not be averaged away, but will remain.
Table 3.7: Thematic Synthesis Process
	Stage
	Application

	1. Line-by-line coding
	Results were coded; quantitative findings became concise textual statements.

	2. Descriptive themes
	Codes were grouped around knowledge, confidence, prevention, access and antibiotics.

	3. Analytical themes
	Themes were interpreted against the question and theory, retaining contradictions and indirectness.


Adapted from Edwards, Coward and Carey, 2022.
[bookmark: _Toc236645719][bookmark: _Toc236649108][bookmark: _Toc239679763][bookmark: _Toc240927772]3.11 Methodological Limitations
The main limitation the principal expected was the lack of studies covering all four of the following: UTI, adolescent age (10-19 years), awareness and/or prevention, and the UK. Limiting the review to UK adolescent evidence will yield a limited evidence base, but extending the review to international adolescent studies will make it more indirect and less transferable. This date window of 2016-2026 may also contain evidence for older adolescence. Other restrictions include restriction to English-language publication, potentially selective publication, possible omission of supplementary Google Scholar searches, and potential for selection or extraction error due to one reviewer’s screening (Waffenschmidt et al., 2019; Gartlehner et al., 2020). Explicit evidence-directness coding, design-specific appraisal, documented exclusions and an audit trail will help overcome these limitations.
[bookmark: _Toc236645720][bookmark: _Toc236649109][bookmark: _Toc239679764][bookmark: _Toc240927773]3.12 Chapter Summary
The mixed method systematic review approach was presented in this chapter for the review of knowledge, awareness and preventive practices about UTI among adolescents aged 10–19 years. It outlined the research philosophy and ethical issues, search strategy, eligibility criteria, PRISMA study-selection process, quality appraisal, data extraction and thematic synthesis. 290 records were found, and 43 full-text articles were evaluated for eligibility. After the full-text screening, 30 articles were excluded and 13 empirical studies were included in the quality appraisal and final synthesis. These 13 studies are the basis of the evidence analysed in Chapter 4.


[bookmark: _Toc239678172][bookmark: _Toc239679765][bookmark: _Toc240927774]CHAPTER 4: RESULTS AND FINDINGS
[bookmark: _Toc239678173][bookmark: _Toc239679766][bookmark: _Toc240927775]4.1 Introduction
The findings of the systematic review of the knowledge, awareness and prevention practices of urinary tract infection (UTI) among adolescents are presented in this chapter. After applying the final criteria, 13 studies met the conditions and were synthesised. Study selection, characteristics and methodological profile are outlined in the chapter, followed by the presentation of five themes baseline knowledge, preventive practices, educational effects, knowledge-to-practice translation, and contextual influences. Evidence directness is taken into account as all studies included were based in India/Egypt and not the UK. Results thus represent direct adolescent evidence of UTI knowledge and prevention, and indirect evidence for the UK context (Al-Kotb et al., 2016; Joseph et al., 2026).
[bookmark: _Toc239678174][bookmark: _Toc239679767][bookmark: _Toc240927776]4.2 Study Selection Results
A total of 290 records were found. After this, 200 records were screened for titles and abstracts, and 90 duplicates were excluded. Of these, 157 were excluded, and 43 reports went for full text. Thirty full texts had to be excluded due to population/age of study, outcome variables, context, publication type and methodological-reporting reasons, which resulted in 13 empirical studies being appraised and synthesised. The complete study-selection pathway is presented in the PRISMA 2020 flow diagram in Figure 4.1. The same 13 studies were applied to extraction and thematic analysis.
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Figure 4.1: PRISMA 2020 Flow Diagram of Study Selection
Source: Adapted from Page et al. (2021).
[bookmark: _Toc239678175][bookmark: _Toc239679768][bookmark: _Toc240927777]4.3 Characteristics of the Included Studies
The studies were done in the year range 2016 to 2026. Ten were done in India and three in Egypt, all having female adolescents. The age range was 12-19 years. A total of 3,140 participants were represented across the reported samples, with Nofal et al. (2020) screening 770 students and then evaluating the educational intervention in a sample of 104 students. Sample size varied from 40 in Baruah (2023) to 770 in the first phase of the Nofal et al. (2020) study. The majority of studies were school/chollege/hostel based and the educational environment was a prominent theme throughout the evidence.
The studies were eight, which were of educational, quasi-experimental and pre-experimental nature, and five were descriptive/cross-sectional. Intervention studies typically examined intervention before and after knowledge of UTI's and/or self-instructional material and health education. Banu (2023) designed two experimental and one control group; all other interventions used one-group pre/post designs. Knowledge and preventive practice were measured through observational studies, while Sequera et al. (2021) and Joseph et al. (2026) directly examined the knowledge-practice relationship. The evidence included is summarised in Table 4.1.
Age coverage also varied during the adolescent period. The majority of studies on interventions focused on early or middle adolescence (varying definitions from 12 to 16 years), with Patel et al. (2020), Sequera et al. (2021) and Joseph et al. (2026) providing evidence for older adolescents. This is important as in early to late adolescence autonomy over fluid intake, toileting, menstrual care and decisions about health and care can vary significantly. None of the studies, however, used a common outcome measure to compare between age groups, and so age-related differences were not able to be synthesised quantitatively. It was significant to recruit only girls. Female samples were suitable for the purposes of the primary studies; however, there was no data to provide a description of knowledge or preventive practices for adolescent males. This meant that the evidence base was directly relevant to adolescent female UTI prevention but incomplete for the wider UK adolescent population aged 10-19 years as outlined in the review question. This gap must not be ignored; it's a finding.


Table 4.1: Characteristics and Data Extraction of the 13 Included Studies
	Study
	Country/setting
	Sample/age
	Design
	Principal findings
	Methodological note
	Theme(s)

	Al-Kotb et al. (2016)
	Egypt; preparatory girls’ schools
	n=462; 12–15 years
	Quasi-experimental pre/post
	Baseline knowledge and hygiene were weak; total satisfactory knowledge rose to 99.4% after the programme.
	Large multistage sample; no separate control group.
	1, 2, 3

	Shikhare and Taksande (2017)
	India; selected schools
	n=100; 12–16 years
	One-group pre/post
	Mean knowledge increased from 10.39 to 18.91 after a self-instructional module.
	Clear pre/post measure; convenience sampling and no control.
	1, 3

	Vijayan et al. (2018)
	India; girls’ schools
	n=467; 12–16 years
	Community interventional
	Mean knowledge increased from 4.78 to 10.87; several hygiene practices improved after education.
	Large sample and practice data; uncontrolled intervention.
	1, 2, 3

	Saji et al. (2018)
	India; nursing college
	n=60; 13–19 years
	Pre-experimental one-group pre/post
	Good knowledge increased from 25% to 85% after structured teaching.
	Age-relevant sample; small convenience sample and no control.
	1, 3

	Pascal et al. (2019)
	India; selected schools
	n=60; 15–18 years
	Pre-experimental one-group pre/post
	Mean knowledge increased from 9.28 to 14.35 after structured teaching.
	Simple random sample; no control and short follow-up.
	1, 3

	Nofal et al. (2020)
	Egypt; four girls’ schools
	n=770 screened; 104 intervention subset; 12–16 years
	Quasi-experimental
	Knowledge and personal-hygiene practices improved after education; UTI symptoms and prevalence were also assessed.
	Large multistage sample and urine testing; intervention analysis used a subset.
	1, 2, 3, 5

	Semwal and Sharma (2020)
	India; community areas, Dehradun
	n=230; 13–19 years
	Descriptive cross-sectional
	90% had moderately adequate knowledge; prevention scored lowest; several toileting and hygiene practices were suboptimal.
	Direct knowledge/practice measures; cross-sectional self-report.
	1, 2, 4, 5

	Patel et al. (2020)
	India; higher secondary schools
	n=200; 16–19 years
	Cross-sectional descriptive survey
	71.5% had poor knowledge and 87% poor preventive practice.
	Simple random sample; self-reported practice and single setting.
	1, 2, 4, 5

	Sequera et al. (2021)
	India; nursing-college hostel
	n=82; mean age 18.69 years
	Descriptive cross-sectional
	40.2% had average knowledge; 53.7% average practice; knowledge-practice correlation was weak (r=0.10).
	Direct correlation analysis; small, specialised nursing sample.
	1, 2, 4, 5

	Banu (2023)
	India; selected colleges, Gulbarga
	n=100; 15–18 years
	Quasi-experimental with control group
	Experimental mean knowledge rose from 12.04 to 23.52; control changed from 11.38 to 11.42.
	Control group strengthens comparison; purposive sampling and short follow-up.
	1, 3

	Baruah (2023)
	India; Carmel School, Assam
	n=40; 13–16 years
	Quantitative descriptive
	80% had moderately adequate knowledge; no significant association with selected demographics.
	Validated questionnaire; small single-school sample.
	1, 5

	Goda et al. (2025)
	Egypt; four preparatory schools, Assiut
	n=354; 12–16 years
	Quasi-experimental pre/post
	89.3% had poor pre-programme knowledge; 63.8% improper hygiene; knowledge improved after education.
	Large multidomain sample; no separate control and self-reported practices.
	1, 2, 3, 5

	Joseph et al. (2026)
	India; schools around Mangaluru
	n=215; 16–18 years
	Descriptive correlational
	52.6% had poor knowledge; 38.6% unsafe toilet behaviour; correlation was near zero (r=-0.011).
	Stratified sample and direct correlation; cross-sectional self-report.
	1, 2, 4, 5



Outcome measures were varied (categories of knowledge, mean scores, practice scores, correlation scores and pre/post differences). There was also coverage of instruments on various combinations of symptoms, prevention, hygiene, hydration and toileting. There was therefore no need to create numerical pools. Individual findings were synthesised in the direction and context in which they were found, without assuming equivalent scales. The common strength of all was adolescent relevance; the main limitation of directness was the lack of UK research (Semwal and Sharma, 2020; Sequera et al., 2021; Goda et al., 2025).
[bookmark: _Toc239678176][bookmark: _Toc239679769][bookmark: _Toc240927778]4.4 Quality and Methodological Profile of the Evidence
Results were weighed based on quality appraisal from Chapter 3. Strengths identified were well-described adolescent populations, direct UTI knowledge/prevention measures, and in some studies, good sample sizes. The girls were sampled using multistage random sampling with 462 girls, and the validity and reliability of the instrument were reported by Al-Kotb et al. (2016). Nofal et al. (2020) employed multistage selection and a questionnaire assessment along with urine sampling. Patel et al. (2020) sampled 200 girls, and Goda et al. (2025) included knowledge, symptoms, hygiene, nutrition and UTI status in 354 girls.
One-group pre/post intervention designs are the dominant design. Shikhare and Taksande (2017), Saji et al. (2018) and Pascal et al. (2019) all found post-teaching gains, but in the absence of a concurrent control group, the gains due to teaching cannot be completely distinguished from gains due to testing, recall, or other factors. A control group was used for stronger comparative evidence by Banu (2023); however, due to limitations of the short follow-up period and purposive sampling, generalisability was limited. A description was the useful output from the observational study but cannot establish temporal and/or causal relationships between the variables (Semwal and Sharma, 2020; Sequera et al., 2021; Joseph et al., 2026).
There were other limitations, including transferability. All the participants were females, and all the evidence came from India or Egypt. Cultural practices, hygiene, schooling and health care provision may vary from the UK. Patterns of repetition across settings were therefore given weight for interpretation, and exact percentages were considered as study-specific rather than estimates of UK adolescents (Patel et al., 2020; Goda et al., 2025).
[bookmark: _Toc239678177][bookmark: _Toc239679770][bookmark: _Toc240927779]4.5 Data Extraction and Theme Development
The findings reported were clustered into population, setting, design, baseline knowledge, symptoms, preventive practices, previous information, and educational exposure and behavioural outcomes. Recurrent codes were poor/moderate knowledge, weak prevention-specific knowledge, hydration issues, voiding issues, menstrual/perineal hygiene, improvement after education, and weak knowledge-practice relationship. Frequent patterns resulted in five analytical themes. Vijayan et al. (2018), Semwal and Sharma (2020), and Joseph et al. (2026) reported crossing over of knowledge and behaviour and context; thus, a study could contribute to more than one theme.
Table 4.2: Development of the Main Themes
	Theme
	Analytic label
	Recurrent evidence
	Main contributing studies

	1
	Incomplete and uneven UTI knowledge
	Poor/moderate baseline knowledge; prevention-specific gaps
	All 13 studies

	2
	Inconsistent preventive and self-care practices
	Hydration, voiding, perineal/menstrual hygiene, toilet behaviour
	Al-Kotb; Vijayan; Nofal; Semwal and Sharma; Patel; Sequera; Goda; Joseph

	3
	Structured education improved short-term knowledge
	Post-teaching knowledge gains across different formats
	Al-Kotb; Shikhare and Taksande; Vijayan; Saji; Pascal; Nofal; Banu; Goda

	4
	Knowledge did not automatically translate into practice
	Weak knowledge-practice correlations and behavioural gaps
	Semwal and Sharma; Patel; Sequera; Joseph; supported by intervention practice findings

	5
	Educational and social context shaped outcomes
	Previous information, grade, family education, residence, sanitation and UTI experience
	Semwal and Sharma; Patel; Sequera; Baruah; Goda; Joseph


[bookmark: _Toc239678178][bookmark: _Toc239679771][bookmark: _Toc240927780]4.6 Thematic Findings
Five related findings were identified in the last 13 studies and compiled as a thematic synthesis. Adolescent UTI knowledge, UTI preventive behaviour, impact of structured UTI education, relation between knowledge and UTI preventive behaviour, and impact of educational and social setting were the themes. There is more focus on repeated occurrences of findings rather than on individual statistical comparisons.
[bookmark: _Toc239678179][bookmark: _Toc239679772][bookmark: _Toc240927781]4.6.1 Theme 1: Incomplete and Uneven UTI Knowledge
Adolescents, overall, showed poor knowledge of UTIs, with differences in the type of knowledge depending on the setting included in the studies. One of the salient points was that there was some understanding of UTIs, but participants were not fully knowledgeable about the causes, symptoms, risk factors or prevention of UTIs. Patel et al. (2020), Baruah (2023) and Joseph et al. (2026) highlighted knowledge gaps with adolescent girls, specifically with prevention-oriented knowledge being poorly understood. Sequera et al. (2021) also found that awareness was not associated with a high level of understanding of preventive behaviour.
The results of intervention studies confirmed that the general finding is that participants had gaps in their UTI knowledge when they entered into the educational programmes. Al-Kotb et al. (2016) noted a lack of awareness of GU infections, risk factors and prevention. Shikhare and Taksande (2017), Saji et al. (2018) and Pascal et al. (2019) also identified the need for additional education on UTI prevention prior to the structured education. Vijayan et al. (2018) and Goda et al. (2025) also reported insufficient knowledge and hygiene-related awareness gaps.
Combined, adolescent knowledge was not entirely lacking or uniformly sufficient. The general pattern was a lack of knowledge, with adolescents being able to identify UTI as a health issue, but not having much knowledge about how to minimise risk in their daily lives. This finding was evident in all school, college, hostel and community settings.
[bookmark: _Toc239678180][bookmark: _Toc239679773][bookmark: _Toc240927782]4.6.2 Theme 2: Preventive Practices and Everyday Self-Care Were Inconsistent
Inconsistent was scored at 40; a score of 30 or less indicates a concern.
Not all the studies included in this search provided consistent information on preventive behaviour. Recurrent findings were hydration, regular voiding, perineal hygiene, menstrual hygiene and toilet-related behaviour. Vijayan et al. (2018) studied poor menstrual and perineal hygiene, while Semwal and Sharma (2020) found that there were inadequate practices related to fluid intake, voiding routine, and perineal hygiene after urination. Patel et al. (2020) also reported that most of the preventive practices were sub-optimal among older adolescent girls.
The same was true in other places. Sequera et al. 2021 reported differences in the preventive practices of the residents of the hostel, revealing that knowledge of UTI was not sufficient for promoting preventive practices consistently. Uncertainty, along with unsafe toilet-related behaviour, was also seen by Joseph et al. (2026). Weaknesses were reported in hygiene and other health-related practices (Goda et al., 2025), and personal hygiene was an area of concern (Nofal et al., 2020).
In all of these studies, prevention was found to be more of a series of daily habits than one thing. To achieve UTI risk management, hydration, timely voiding, menstrual care, and perineal hygiene, along with safe toilet behaviour, were all key. There are frequent gaps indicating the need for prevention education to focus on actual routines at home, school and shared living spaces. So, when strategies for preventing UTIs were discussed, it was a different issue than knowledge about UTIs.
[bookmark: _Toc239678181][bookmark: _Toc239679774][bookmark: _Toc240927783]4.6.3 Theme 3: Structured Education Consistently Improved Short-Term Knowledge
Treatment for UTIs was a recurring theme in intervention studies with improved UTI knowledge following structured education. The overall direction of change was similar for each educational approach. Al-Kotb et al. (2016) reported that the use of teaching, discussion, demonstration, role play and visual materials was effective in enhancing understanding of genitourinary infection and prevention. Shikhare and Taksande (2017) and Saji et al. (2018) reported that self-instructional and structured teaching yielded improved knowledge, respectively. Pascal et al. (2019) observed better understanding post-learning using structured teaching.
Vijayan et al. (2018) also noted that education led to an improvement in UTI knowledge and hygiene-related practices. Nofal et al. (2020) reported that education resulted in better knowledge along with self-care behaviours of personal care. Similarly, after a deliberate teaching programme, Banu (2023) found that the knowledge had been enhanced. Goda et al. (2025) reported that health education increased the knowledge of UTIs and reinforced the information about prevention among school girls.
There was consistency found across the programmes in terms of the findings: organised education's influence on adolescent UTI knowledge. There was a similarity in the findings across the programmes, although these varied and depended on the format and context of the programme. Prevention-related learning was supported by the practical teaching elements such as demonstrations and self-care advice. In all of the studies, education facilitated adolescents to recognise UTI, awareness and education about preventive actions and awareness of hygiene and self-care. Structured education, thus, targeted identified gaps in knowledge and reinforced short-term understanding of the prevention of UTI.
[bookmark: _Toc239678182][bookmark: _Toc239679775][bookmark: _Toc240927784]4.6.4 Theme 4: Knowledge Did Not Automatically Translate into Preventive Practice
The synthesis also demonstrated that increased knowledge did not necessarily result in increased preventive behaviour. In a study by Sequera et al. (2021), there was a weak relationship between knowledge and the habits of using toilets, and a similar finding by Joseph et al. (2026) was a lack of correspondence between knowledge and toilet behaviour. Awareness, therefore, may not be enough to ensure preventive practice is consistent.
This separation between knowing and doing was confirmed by other studies. Patel et al. (2020) noted a lack of knowledge and a lack of prevention practices, whereas Semwal and Sharma (2020) found that there could be a moderate level of knowledge but also a lack of hydration, toileting and hygiene. Educational interventions have been found to accompany educational improvement in self-care in the studies of Al-Kotb et al. (2016), Vijayan et al. (2018) and Nofal et al. (2020). However, the overall pattern indicates that behavioural improvement involves more than acquiring information.
Preventive behaviour seemed to be related to the ability to take knowledge into practice. Adolescents may not take action on their knowledge if they do not have access to water or toilets, if they don't practice good hygiene, if they don't have any previous experience, if they lack confidence or support. The results then clearly separate the acquisition of knowledge from the translation of behaviour: learning is vital, but so is the repeated action in the adolescents' everyday environment in order to prevent behaviour.
[bookmark: _Toc239678183][bookmark: _Toc239679776][bookmark: _Toc240927785]4.6.5 Theme 5: Educational and Social Context Shaped Knowledge and Practice
The last theme was Educational and Social Context. There were several studies that indicated how previous information regarding UTI influenced the information adolescents had. The sources of information were identified as teachers and mothers by Semwal and Sharma (2020), and variation in pre-exposure was found by Patel et al. (2020) through seminars, the internet and others. Adolescents thus experienced a nonhomogeneous presentation of prevention information.
The context of the information sources was not limited to contextual influences. Goda et al. (2025) found correlations between family, health and social factors and UTI-related outcomes. Previous knowledge and school-related factors were related to current knowledge/practices (Joseph et al., 2026). These links between selected prevention behaviours and educational characteristics were also reported by Semwal and Sharma (2020). However, Baruah (2023) and Saji et al. (2018) did not find that to be the case for the demographic factors they included; knowledge gaps were not always explained by these factors consistently.
Results from both studies indicate that no one factor in social or education knowledge or practice could be identified in all studies. However, the information in the past, schooling, family influence, residence, sanitation, health experience and environment seemed to be relevant in a variety of combinations. Contextual factors in the provision of information to and self-care by adolescents, therefore, influenced UTI prevention. Educational methods can work best if they are available and relevant to the age and situation.
[bookmark: _Toc239678184][bookmark: _Toc239679777][bookmark: _Toc240927786]4.7 Cross-Study Comparison and Evidence Directness
The evidence was remarkably consistent on two key findings: most of the baseline knowledge about UTIs was low and structured education often resulted in short-term knowledge gains. Also, hydration and toileting/hygiene routines were often not done adequately for preventative reasons. There was variation in the size of deficits because of the use of different instruments and thresholds. As mentioned in Patel et al. (2020), 71.5% had poor knowledge, and as mentioned by Baruah (2023), 80% was moderately adequate. These conclusions in no way contradict one another since the categories were based on the use of separate questionnaires.
There was less diversity in the direction of intervention results than in the observational estimates. The overall result of all eight educational studies, such as the controlled study by Banu (2023), showed that there were positive improvements in all of them. But the majority of uncontrolled designs limit the interpretation of causality. Observational studies provided an important qualification; Sequera et al. (2021) and Joseph et al. (2026) reported that there was almost no relationship between the knowledge and the behaviour, and Semwal and Sharma (2020) showed the presence of gaps in the behaviour even though the knowledge was generally moderate. Education thus seems to be quite effective in enhancing measured knowledge and less effective in changing behaviour in the long run.
The main limitation is the directness to the UK research question. Only studies that directly involved adolescents and that were concerned with knowledge/prevention of UTI were selected, but none of these was a UK-based study, and all participants were female. The review can flag up credible mechanisms of change in education and behaviour, but cannot measure UK adolescent knowledge levels, or presume there is equal prevalence of barriers and practices. This finding of indirect evidence of the lack of UK evidence is itself of substance (Nofal et al., 2020; Sequera et al., 2021; Joseph et al., 2026).
Table 4.3: Cross-Study Comparison and Evidence Directness
	Evidence area
	Consistent pattern
	Differences/caveats
	Strength of pattern
	UK directness

	Knowledge level
	Baseline knowledge was commonly poor or moderate; adequate/high knowledge was uncommon.
	Absolute percentages differed because questionnaires and cut-offs varied.
	Consistent direction across observational and intervention baselines.
	Indirect to UK; no UK study.

	Preventive practice
	Hydration, toileting, menstrual/perineal hygiene and toilet behaviour were recurrent concerns.
	Definitions of ‘safe’, ‘good’ or ‘poor’ practice differed across studies.
	Moderate; repeated pattern but mostly self-reported.
	Indirect to UK and female-only.

	Educational intervention
	All eight intervention studies reported improved post-intervention knowledge.
	Magnitude and teaching formats differed; most studies lacked a control group.
	Strong consistency for short-term knowledge gain; weaker causal certainty.
	Potentially transferable mechanism, not UK effectiveness evidence.

	Knowledge-practice relationship
	Knowledge alone did not reliably predict safer practice.
	Sequera reported weak positive correlation; Joseph near-zero negative correlation.
	Limited but directly tested in two studies.
	Requires UK adolescent testing.

	Contextual influences
	Previous information, grade, family education, residence and UTI experience sometimes related to outcomes.
	Associations were inconsistent across studies.
	Exploratory/moderate.
	Context-sensitive; transfer cautiously.


[bookmark: _Toc239678185][bookmark: _Toc239679778][bookmark: _Toc240927787]4.8 Findings in Relation to the Research Objectives
Objective 1 was related to UTI information accessibility, which is relevant. None of the included studies assessed a campaign in the UK. Evidence from the international field, however, indicated that schools and structured teaching can contribute to increasing knowledge. In Semwal and Sharma (2020), teachers were found to be a great source, while many respondents in Patel et al. (2020) did not have any prior information regarding UTI. Gains in knowledge after the school/college education period suggest that age-focused teaching could help in closing gaps in knowledge; however, this aspect would need to be evaluated separately in countries in the UK (Shikhare and Taksande, 2017; Banu, 2023).
The second objective was related to adolescent risk and contextual factors. The studies were primarily correlational, in terms of behaviours and context, and did not necessarily point to a single risk causal model. Vijayan et al. (2018) and Semwal and Sharma (2020) reported infrequent voiding, inadequate fluid intake and hygiene issues. Goda et al. (2025) identified family/health factors that were associated with the occurrence of a UTI. The present findings indicate that environment and routine should also be taken into account when assessing knowledge, rather than setting-specific associations as a universal risk.
Addressing knowledge of preventive measures was aimed at Objective 3. Knowledge at base level was often inadequate (poor to moderate), while in some cases, it was high or fully adequate. However, good knowledge was found in only 13% (Joseph et al., 2026), and Semwal and Sharma (2020) reported very low levels of prevention-related knowledge. There was a significant improvement following education in intervention studies (Al-Kotb et al., 2016; Pascal et al., 2019). Understanding is thus malleable but not necessarily sufficient without specific assistance.
Objective 4 analysed the linkage of knowledge, awareness and practice. Direct correlation tests were weak: r=0.10 in Sequera et al. (2021) and r=-0.011 in Joseph et al. (2026). Assessment of safer practice cannot therefore be made based on knowledge scores. The positive results from intervention studies have led to an increase in knowledge and some practices, but this does not prove that the change in knowledge led to change in behaviour. Objective 5 is about recommendations; the empirical evidence for which is presented in this chapter, and implications and recommendations for the UK context will be discussed in Chapter 5.
[bookmark: _Toc239678186][bookmark: _Toc239679779][bookmark: _Toc240927788]4.9 Summary of Main Findings
Five findings arose: knowledge of adolescent UTIs was often limited or moderate, prevention education focused on hydration, toileting and hygiene was variable, structured education led to improved knowledge in the short term, and the knowledge base did not necessarily translate to safer practice, nor did all the following types of education, family or environmental factors be the same across all settings. This lack of geographic and gender directness is a major finding for the UK-focused review with no UK studies in the final 13 and a focus on girls only (Joseph et al., 2026; Goda et al., 2025; Sequera et al., 2021; Patel et al., 2020).
[bookmark: _Toc239678187][bookmark: _Toc239679780][bookmark: _Toc240927789]4.10 Chapter Summary
The results were from 13 studies that included 3140 participants in India and Egypt. Of these, eight studies were educational / intervention studies, and five studies were descriptive / cross sectional. The synthesis revealed incomplete knowledge, inconsistent prevention practices, consistent education outcomes, and limited knowledge of practice translation and the influence of context. There was methodological variation; predominantly non-controlled interventions limited causal interpretations, and the lack of UK studies limited transferability. Still, findings of regular educational gains and practice gaps can leave a clear evidence base for Chapter 5 to critically analyse the findings for adolescent health in the UK, and implications, limitations and recommendations.


[bookmark: _Toc240927790]CHAPTER 5: DISCUSSION, IMPLICATIONS AND CONCLUSION
[bookmark: _Toc240927791]5.1 Introduction
The five interconnected findings that emerged from Chapter 4 were incomplete knowledge of UTI, inconsistent UTI prevention behaviours, short-term effects of structured education, knowledge-behaviour gap, and educational and social context. This chapter critically discusses and interprets those findings in the context of the UK public health context, the theoretical basis outlined in Chapter 2 and the research question and objectives. However, care should be taken as the 13 studies included were conducted in India and Egypt and included female adolescents only. The focus of the discussion thus turns to the knowledge that adolescents can be expected to possess and the knowledge they cannot be expected to possess, as well as their behaviour, and what considerations apply when determining whether they would be expected to possess a particular piece of knowledge or not.
[bookmark: _Toc240927792]5.2 Critical Discussion of the Main Findings
[bookmark: _Toc240927793]5.2.1 Incomplete and Uneven UTI Knowledge
The first big discovery was that the knowledge about UTI among adolescents was often incomplete and uneven. In all observational and intervention studies, there was, in general, some awareness of UTI, but there were significant gaps in awareness regarding symptoms and risk factors for UTI and also regarding prevention (Al-Kotb et al., 2016; Semwal and Sharma, 2020; Patel et al., 2020). More recent studies also demonstrated that older adolescent groups or students who received health-related education did not have uniform and complete knowledge (Sequera et al., 2021; Baruah, 2023; Joseph et al., 2026). Understanding the word UTI means recognising the word and applying it to a situation, rather than having useful knowledge on how to lower the risk, recognising the warning signs and deciding when to seek professional help.
This is significant in the UK, as there is existing national information. Guidance from the NHS on hydration, regular bladder emptying, genital cleanliness and help-seeking, and age-specific guidance in children and young people under 16 (NHS, 2025; NICE, 2022). The public health issue is not just the question of whether information is available, but whether adolescents can access it, understand it and use it. NHS health-literacy work also focuses on information which is accessible and usable, not just information provision (NHS England Knowledge and Library Services, 2023b).
But there is no evidence to warrant the assumption that there are similar gaps in the knowledge of adolescents in the UK as in India or Egypt. School health education and family communication and links to care vary from country to country. There were no studies included in this review that directly assessed the level of knowledge of UTIs within the UK in adolescents. The best answer, then, is that there is a recurring lack of knowledge in international research on adolescents, and the extent and nature of any lack of knowledge in the UK is unknown. This gap is significant, as there is clinical guidance in the UK, but limited evidence that adolescents can apply it to become knowledgeable.
[bookmark: _Toc240927794]5.2.2 Preventive Practices and Everyday Self-Care
The second finding related to everyday preventive practices. In the studies included, there was a consistent lack of consistent practice across a number of areas including 'hygiene of body' (hydration), 'timely voiding' (time to go to the toilet), 'hygiene of body' (perineal hygiene) and 'menstrual hygiene' (behaviour of the toilet) (Vijayan et al., 2018; Nofal et al., 2020; Semwal and Sharma, 2020). Observational evidence also showed that adolescents were able to provide some information but still described sub-optimal preventive routines (Sequera et al., 2021; Patel et al., 2020). Rather than focusing only on the recognition of symptoms, UTI prevention is integrated into everyday practices.
The finding aligns with the general guidance provided by the NHS regarding fluids, not prolonging the time between urine and bowel movements, and hygiene of the genital areas, as well as seeking the necessary assistance (NHS, 2025). However, the evidence from the rest of the world should not be imported wholesale into the UK. Behaviours might be influenced differently by factors such as the availability of toilets, privacy, sanitation, family expectations and access to health care in the school. An action that seems like a lack of knowledge could actually be a lack of opportunity to act on knowledge. This is in keeping with COM-B: Behaviour is determined by Capability, Opportunity and Motivation (Michie, van Stralen and West, 2011).
The self-care perspective also aids in interpretation. According to Orem's self-care theory, a set of activities that are essential to individual health and wellness, such as keeping the bladder empty, urinating, washing, cleaning, and monitoring symptoms and following professional guidance, become more the adolescent's responsibility as these activities become more routine (Hartweg and Metcalfe, 2022). Younger adolescents, however, may still need the support of parents and/or carers for information and access to care. The evidence thus suggests that the best prevention is to provide practical knowledge and supportive settings for adolescents, not that they can act on advice alone.
[bookmark: _Toc240927795]5.2.3 Effect of Structured UTI Education
The third finding was the sustained short-term gains in UTI knowledge after structured educational interventions. The teaching programmes, self-instructional modules, demonstrations and approaches generally resulted in better post-intervention knowledge (Al-Kotb et al., 2016; Shikhare and Taksande, 2017; Saji et al., 2018). Similar patterns were reported by Pascal et al. (2019), Nofal et al. (2020), Banu (2023) and Goda et al. (2025). The studies cited suggest that knowledge about UTIs among adolescents is amenable to change and that targeted education may fill some gaps in knowledge.
The conclusion of this is partly constrained by the study design. Many interventions employed one-group pre-test/post-test designs, which made it hard to distinguish the impact of the education from repeated testing, recall or other effects. A control group was provided by Banu (2023), and this comparison was better; however, this broader evidence utilised short follow-up. The review can therefore inform better short-term knowledge, but cannot be used to support the argument that education is a cure-all for UTI, a deterrent to recurrence or that it results in long-term behaviour change.
The results offer a justification for the evaluation of adolescent-oriented education in the UK, but do not support the assumption of the effectiveness of an imported programme. NHS England's health and digital literacy pilots demonstrate the use of co-designed, accessible approaches with young people, but this was not UTI-specific (NHS England Knowledge and Library Services, 2023a). All interventions for UTIs should be tailored to the guidance in the UK, adapted to age-appropriate care pathways and UTI services, and assessed for behaviour and help-seeking, as well as knowledge.
[bookmark: _Toc240927796]5.2.4 The Knowledge-Practice Gap
The fourth was that there was not always a link between better knowledge and safer preventive practice. Sequera et al. (2021) and Joseph et al. (2026) investigated the link between knowledge and behaviour directly, with few studies showing that better knowledge leads to safer behaviour. Patel et al. (2020) and Semwal and Sharma (2020) also demonstrated that there is a mismatch between knowledge and preventive practices. This questions the simplicity of an information deficit model that presumes that providing adolescents with more information translates to healthier behaviour without any processes.
One explanation is health literacy: If an adolescent cannot determine the importance of the information or how to use it in real life, it is not likely to have much of a preventive effect. The other half of the story is as COM-B explains: Knowledge leads to capability, but behaviour also requires opportunity and motivation (Michie, van Stralen and West, 2011). An adolescent might be aware that drinking enough fluids or going to the bathroom on time is desirable, but may be hindered by tight school schedules, embarrassment, not knowing what to do if they need to use the bathroom, or not having easy access to toilets.
The Theoretical Domains Framework extends this definition to highlight the role of knowledge, skills, beliefs, social influences, emotions and environmental context (Dyson and Cowdell, 2021). Experience is also explored through communication and service context in the research on adult recurrent UTIs in the UK (Newlands et al., 2026), but can be considered as indirect evidence of the adolescent experience. It seems that adolescent UTI interventions should not be limited to information leaflets. They should ensure that people recognise their symptoms, they have access to age-appropriate care, they are confident, and they can be helped to prevent symptoms (NICE, 2022; NHS, 2025).
[bookmark: _Toc240927797]5.2.5 Educational, Social and Environmental Context
The fifth was the influence of the educational, social and environmental context, but the association was not uniform across all studies. The facts about previous exposure to UTI information, school grade, family education, residence, sanitation and previous UTI experience were associated with outcome in some samples, while others did not see the same association (Semwal and Sharma, 2020; Baruah, 2023; Goda et al., 2025). Joseph et al. (2026) also proposed that prior knowledge and educational background may impact students' learning, and given that no single determinant emerged from the synthesis, it is worth considering.
This variation questions the approach to UTI prevention based on personal knowledge alone. Adolescents are an age group in which autonomy and health decision-making have not fully developed (WHO, 2024). The interaction between family support, school environments, access to trusted information and services, and knowledge may therefore be expected. The discovery also underscores the importance of local adaptation, as the factors in India and Egypt might not be the same in the UK.
A multi-setting approach is therefore more defensible in UK practice than a single communication channel. Education can be provided at school, and NHS digital resources and primary care, community pharmacy and sexual-health services can support different ages and needs. NHS health-literacy approaches already highlight co-design and communication with young people that is accessible (NHS England Knowledge and Library Services, 2023a). No included study tested a UTI-specific pathway in adolescents in the UK; however, implementation should be based on local evaluation.
[bookmark: _Toc240927798]5.3 Findings in Relation to the Research Question and Objectives
The research question was: what factors affect knowledge, awareness and preventive practice around UTI in adolescents between the age of 10-19 years in the UK? The review can only answer this indirectly, as none of the last 13 studies was UK-based. The synthesis, however, clearly reveals a consistent set of possible influences, including: level of UTI knowledge, opportunities for structured learning, ongoing self-care behaviours, confidence in using information, and opportunities for learning, social and environmental experiences for adolescents.
Some progress was made in meeting objective 1 (Accessibility and relevance of public-health information and awareness-raising). The studies identified that education improves knowledge, with no study assessing the impact of a UK adolescent UTI campaign. It is important to note that UK health-literacy initiatives do not offer direct evidence of the effectiveness for UTI; rather, they provide context (NHS England Knowledge and Library Services, 2023a). Objective 2 was delivered with caution as behavioural and contextual factors were identified, although in an international context. The studies directly addressed preventive knowledge, and Objective 3 was met. Objective 4 was also achieved as knowledge did not always account for safer practice (Sequera et al., 2021; Joseph et al., 2026). Objective 5 is addressed through the recommendations below.
In summary, adolescent UTI prevention seems to rely on various influences of informational, behavioural and contextual factors. These should be used as evidence-based hypotheses about adolescent behaviour in the UK not as UK adolescent behaviour estimates. Another implication is that the lack of direct evidence in the UK limits applicability to all objectives; the review suggests mechanisms that could be relevant in the UK, but does not indicate prevalence or relative importance in UK schools, families or healthcare settings.
[bookmark: _Toc240927799]5.4 Implications and Evidence-Based Recommendations
The findings have a number of implications for UK public health and practice. Information about adolescent UTI should be age-appropriate, relevant to the current NHS and NICE guidance and useful. NHS (2025) and NICE (2022) suggest that core messages should cover: symptom recognition, hydration, prompt voiding, genital hygiene, help-seeking and that suspected infection may require professional assessment. Information needs should take developmental differences into account, as younger adolescents might need to rely more heavily on parents/carers and older adolescents on adult or pharmacy routes.
Second, shift away from an education that focuses on “knowledge only.” Structured teaching could enhance short-term knowledge, but the knowledge-practice gap indicates that there is a need for more than information. They should involve developing the skills, boosting confidence, scenario-led decision-making and clear pathways to care. This aligns with COM-B as it focuses on capability, opportunity and motivation (Michie, van Stralen and West, 2011). It also aligns with NHS health-literacy guidance: 'access, assess and use' information (NHS England Knowledge and Library Services, 2023b).
Thirdly, communication should be through trusted settings. The obvious choice is schools, but there are a number of NHS digital resources, primary care, community pharmacy, sexual-health services and family/carer communication that could help different groups in schools. Incorporating co-design with young people would help to ensure delivery and language are acceptable and would support NHS youth health-literacy work (NHS England Knowledge and Library Services, 2023a).
Fourth, before the large-scale implementation of any UK programme, it should be assessed. The review indicates that interventions that are developed in India or Egypt will not have the same effect in the UK. Pilot studies should involve adolescents aged 10-19 years, including girls as well as boys. Evaluation should include immediate knowledge, preventive behaviour, confidence, retention of knowledge, and/or identification of help-seeking, with longer-term outcomes, if possible. This would directly address the principal evidence gap identified by the review.
[bookmark: _Toc240927800]5.5 Strengths, Limitations and Future Research
An important asset of the review was the systematic approach focusing on adolescent UTI knowledge and prevention, which involved 13 empirical studies including both observational and intervention studies. The synthesis also separated international adolescent evidence from broader UK contextual evidence to minimise the likelihood of presenting findings from adults or services as being representative of adolescents. Transparent interpretation was further aided by the use of design-specific appraisal and thematic synthesis.
The restrictions are not to be taken lightly. There was limited geographical and gender transferability as none of the final studies was undertaken in the UK and all participants were female. Outcome measures were quite variable, some behaviours were self-reported, and many intervention studies were of short duration or lacked control groups. The review was also carried out by one reviewer only, which means there is a higher risk of selection, appraisal or extraction error. Furthermore, limiting evidence by date, language and accessible full text may have missed relevant evidence.
Future studies should focus on representative UK studies of adolescents, 10-19 years old, girls and boys and, wherever possible, analysis by age group. There is a need for validated, comparable measures of UTI knowledge, health literacy and preventive behaviour and help-seeking. Further research is needed to determine if knowledge gains result in long-term behaviour change and appropriate service use and to reduce UTI risk, through longitudinal and controlled intervention studies. Embarrassment, confidence, school toilet access, and family communication and use of digital information from the perspective of adolescents could also be explored in qualitative work. Younger and older adolescents should be compared in studies, as the age range will span different levels of autonomy and UK pathways to care.
[bookmark: _Toc240927801]5.6 Conclusion
This systematic review suggests that prevention of UTI in adolescents is a more complex issue than an information problem. In the 13 studies included, knowledge was frequently incomplete, and preventive practices were also not consistent; in structured education, short-term knowledge was often improved. Better knowledge did not always lead to safer behaviours, however, which suggests that there are other factors to consider such as confidence, opportunity, daily routines, and social context. The results are consistent with health-literacy and self-efficacy and COM-B models but cannot be interpreted as direct estimates of UK adolescent behaviour since the final studies were all run in India or Egypt, and were all focused on female participants. The appropriate UK answer to this is to encourage age-appropriate practical UTI information, pilot it with a variety of adolescent age groups (10-19 years) and assess the resulting knowledge transfer and the onset of sustained preventive activity and help-seeking. Recommendations should be based on evidence and existing clinical advice until then, and be proportionate.
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Table A1: Design-Specific Quality Appraisal Framework Used in the Review
	Study design
	Appraisal tool stated in dissertation
	Main appraisal domains
	Decision rule stated in dissertation

	Cross-sectional / prevalence
	JBI Analytical Cross-Sectional Checklist
	Sampling, measurement, confounding and analysis
	<50% exclude; 50–59% low; 60–79% moderate; 80–100% high

	Cohort / ecological / quasi-experimental
	Relevant JBI checklist
	Comparability, sequence, confounding, outcomes and analysis
	Same thresholds; design limitations recorded

	Randomised trial
	JBI RCT Checklist
	Randomisation, allocation, blinding, follow-up and analysis
	Same thresholds; no pooling because of heterogeneity

	Qualitative (if identified)
	CASP Qualitative Checklist
	Aim, recruitment, data collection, reflexivity, ethics, analysis and findings
	Same thresholds

	Mixed-method (if identified)
	MMAT
	Quality of each component and integration
	Interpretation based on the weakest important component


Table A2: Study-Level Appraisal Summary – Educational / Intervention Studies
	Study
	Design
	Documented strengths
	Documented limitations
	Interpretive use in dissertation

	Al-Kotb et al. (2016)
	Quasi-experimental pre/post
	Large multistage sample; validity and reliability of instrument reported; direct UTI knowledge/hygiene measures
	No separate control group; causal attribution limited
	Retained; interpret intervention effect cautiously

	Shikhare and Taksande (2017)
	One-group pre/post
	Clear pre/post knowledge measure
	Convenience sampling; no concurrent control group
	Retained; short-term knowledge gain, limited causal certainty

	Vijayan et al. (2018)
	Community interventional
	Large sample; included practice/hygiene outcomes as well as knowledge
	Uncontrolled intervention
	Retained; direction of change informative, causality limited

	Saji et al. (2018)
	Pre-experimental one-group pre/post
	Age-relevant adolescent sample; clear educational effect
	Small convenience sample; no control group
	Retained; limited generalisability

	Pascal et al. (2019)
	Pre-experimental one-group pre/post
	Simple random sample; clear pre/post change
	No control group; short follow-up
	Retained; short-term knowledge effect only

	Nofal et al. (2020)
	Quasi-experimental
	Large multistage screening sample; questionnaire plus urine testing; knowledge and hygiene outcomes
	Intervention analysis used a subset of the screened sample
	Retained; useful multi-domain evidence with subset limitation

	Banu (2023)
	Quasi-experimental with control group
	Control group strengthened comparison
	Purposive sampling; short follow-up
	Retained; strongest comparative design among interventions but generalisability limited

	Goda et al. (2025)
	Quasi-experimental pre/post
	Large sample; multidomain assessment including knowledge, hygiene, nutrition and UTI status
	No separate control group; self-reported practices
	Retained; broad outcome coverage but causal certainty limited


Table A3: Study-Level Appraisal Summary – Descriptive / Cross-Sectional Studies
	Study
	Design
	Documented strengths
	Documented limitations
	Interpretive use in dissertation

	Semwal and Sharma (2020)
	Descriptive cross-sectional
	Direct knowledge and preventive-practice measures; community adolescent sample
	Cross-sectional self-report; cannot establish temporal or causal relationships
	Retained for knowledge/practice pattern and contextual findings

	Patel et al. (2020)
	Cross-sectional descriptive survey
	Simple random sample; n=200; direct knowledge and practice outcomes
	Self-reported practice; single setting; cross-sectional design
	Retained for baseline knowledge/practice estimates; not treated as UK estimate

	Sequera et al. (2021)
	Descriptive cross-sectional
	Direct knowledge-practice correlation analysis
	Small specialised nursing/hostel sample; cross-sectional design
	Retained for direct test of knowledge-practice relationship

	Baruah (2023)
	Quantitative descriptive
	Validated questionnaire
	Small single-school sample (n=40)
	Retained for baseline knowledge and contextual associations

	Joseph et al. (2026)
	Descriptive correlational
	Stratified sample; directly tested knowledge-practice relationship
	Cross-sectional self-report
	Retained for older-adolescent knowledge/practice relationship
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Table A4: Database Search Record
	Source
	Records identified
	Duplicates / non-unique removed
	Illustrative unique records

	PubMed / MEDLINE
	62
	18
	44

	CINAHL
	41
	12
	29

	Embase
	74
	24
	50

	Web of Science
	48
	14
	34

	ScienceDirect
	39
	11
	28

	Cochrane Library
	9
	2
	7

	Google Scholar / citation search
	17
	9
	8

	Total
	290
	90
	200
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	Framework element
	Indicative search concepts

	Population
	adolescent* OR teen* OR teenager* OR “young people” OR “school student*”

	Condition / phenomenon
	“urinary tract infection*” OR UTI OR cystitis OR “bladder infection*” OR “urinary infection*” OR “lower urinary tract infection*” OR pyelonephritis

	Exposure / interest
	knowledge OR awareness OR “health literacy” OR prevention OR “preventive practice*” OR self-care OR help-seeking

	Outcomes
	knowledge OR symptom* OR “preventive behaviour*” OR self-efficacy OR help-seeking OR antibiotic*

	Setting
	“United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland”

	Study designs
	survey OR interview* OR cohort OR trial OR qualitative OR mixed-method*
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Table A5: Eligibility Criteria
	Criterion
	Inclusion
	Exclusion

	Population
	Adolescents aged 10–19 years; separately extractable adolescent subgroup data; UK prioritised; international adolescent evidence allowed as indirect evidence.
	Participants outside 10–19 years without extractable adolescent data; neonatal, infant or prepubertal-only samples; unrelated adult-only samples.

	Phenomenon
	UTI knowledge, risk, prevention, symptoms, self-care, help-seeking, communication or antibiotics.
	Laboratory or treatment-only outcomes without prevention relevance.

	Study design
	Peer-reviewed qualitative, quantitative or mixed-method empirical studies.
	Reviews, protocols, editorials, abstracts and non-empirical reports.

	Setting
	School, community, pharmacy, primary care, sexual-health or online settings relevant to adolescents.
	Inpatient or catheter-only settings without transferable awareness or prevention relevance.

	Date/language
	January 2016–August 2026; English; accessible full text.
	Pre-2016, non-English or unavailable full text.


Table A6: Study-Selection and Full-Text Exclusion Summary
	Selection stage
	Number
	Reason / outcome

	Records identified
	290
	Database and supplementary searches

	Duplicates removed
	90
	Duplicate records removed after merging search outputs

	Unique records screened
	200
	Title and abstract screening

	Records excluded at title/abstract
	157
	Population, age, context or outcome mismatch

	Full texts assessed
	43
	Potentially eligible full-text articles

	Full texts excluded
	30
	Population/age = 11; outcome = 8; context = 4; publication type = 4; methodological reporting = 3

	Studies included
	13
	Eligible peer-reviewed empirical studies retained for appraisal and synthesis




[bookmark: _Toc240927808]Appendix 4 – Detailed Data Extraction Matrix for the 13 Included Studies
[image: ]
	Study
	Country / setting
	Sample / age
	Design
	Principal findings
	Methodological note
	Theme(s)

	Al-Kotb et al. (2016)
	Egypt; preparatory girls’ schools
	n=462; 12–15 years
	Quasi-experimental pre/post
	Baseline knowledge and hygiene were weak; satisfactory knowledge rose to 99.4% after the programme.
	Large multistage sample; no separate control group.
	1, 2, 3

	Shikhare and Taksande (2017)
	India; selected schools
	n=100; 12–16 years
	One-group pre/post
	Mean knowledge increased from 10.39 to 18.91 after a self-instructional module.
	Clear pre/post measure; convenience sampling and no control.
	1, 3

	Vijayan et al. (2018)
	India; girls’ schools
	n=467; 12–16 years
	Community interventional
	Mean knowledge increased from 4.78 to 10.87; several hygiene practices improved after education.
	Large sample and practice data; uncontrolled intervention.
	1, 2, 3

	Saji et al. (2018)
	India; nursing college
	n=60; 13–19 years
	Pre-experimental one-group pre/post
	Good knowledge increased from 25% to 85% after structured teaching.
	Age-relevant sample; small convenience sample and no control.
	1, 3

	Pascal et al. (2019)
	India; selected schools
	n=60; 15–18 years
	Pre-experimental one-group pre/post
	Mean knowledge increased from 9.28 to 14.35 after structured teaching.
	Simple random sample; no control and short follow-up.
	1, 3

	Nofal et al. (2020)
	Egypt; four girls’ schools
	n=770 screened; 104 intervention subset; 12–16 years
	Quasi-experimental
	Knowledge and personal-hygiene practices improved after education; UTI symptoms and prevalence were also assessed.
	Large multistage sample and urine testing; intervention analysis used a subset.
	1, 2, 3, 5

	Semwal and Sharma (2020)
	India; community areas, Dehradun
	n=230; 13–19 years
	Descriptive cross-sectional
	90% had moderately adequate knowledge; prevention scored lowest; several toileting and hygiene practices were suboptimal.
	Direct knowledge/practice measures; cross-sectional self-report.
	1, 2, 4, 5

	Patel et al. (2020)
	India; higher secondary schools
	n=200; 16–19 years
	Cross-sectional descriptive survey
	71.5% had poor knowledge and 87% poor preventive practice.
	Simple random sample; self-reported practice and single setting.
	1, 2, 4, 5

	Sequera et al. (2021)
	India; nursing-college hostel
	n=82; mean age 18.69 years
	Descriptive cross-sectional
	40.2% had average knowledge; 53.7% average practice; knowledge-practice correlation was weak (r=0.10).
	Direct correlation analysis; small, specialised nursing sample.
	1, 2, 4, 5

	Banu (2023)
	India; selected colleges, Gulbarga
	n=100; 15–18 years
	Quasi-experimental with control group
	Experimental mean knowledge rose from 12.04 to 23.52; control changed from 11.38 to 11.42.
	Control group strengthens comparison; purposive sampling and short follow-up.
	1, 3

	Baruah (2023)
	India; Carmel School, Assam
	n=40; 13–16 years
	Quantitative descriptive
	80% had moderately adequate knowledge; no significant association with selected demographics.
	Validated questionnaire; small single-school sample.
	1, 5

	Goda et al. (2025)
	Egypt; four preparatory schools, Assiut
	n=354; 12–16 years
	Quasi-experimental pre/post
	89.3% had poor pre-programme knowledge; 63.8% improper hygiene; knowledge improved after education.
	Large multidomain sample; no separate control and self-reported practices.
	1, 2, 3, 5

	Joseph et al. (2026)
	India; schools around Mangaluru
	n=215; 16–18 years
	Descriptive correlational
	52.6% had poor knowledge; 38.6% unsafe toilet behaviour; correlation was near zero (r=-0.011).
	Stratified sample and direct correlation; cross-sectional self-report.
	1, 2, 4, 5
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Table A7: Development of the Five Main Themes
	Theme
	Analytic label
	Recurrent evidence / codes
	Main contributing studies

	1
	Incomplete and uneven UTI knowledge
	Poor/moderate baseline knowledge; prevention-specific gaps
	All 13 studies

	2
	Inconsistent preventive and self-care practices
	Hydration, voiding, perineal/menstrual hygiene, toilet behaviour
	Al-Kotb; Vijayan; Nofal; Semwal and Sharma; Patel; Sequera; Goda; Joseph

	3
	Structured education improved short-term knowledge
	Post-teaching knowledge gains across different formats
	Al-Kotb; Shikhare and Taksande; Vijayan; Saji; Pascal; Nofal; Banu; Goda

	4
	Knowledge did not automatically translate into practice
	Weak knowledge-practice correlations and behavioural gaps
	Semwal and Sharma; Patel; Sequera; Joseph; supported by intervention practice findings

	5
	Educational and social context shaped outcomes
	Previous information, grade, family education, residence, sanitation and UTI experience
	Semwal and Sharma; Patel; Sequera; Baruah; Goda; Joseph


Table A8: Example Coding Path from Extracted Finding to Analytical Theme
	Extracted finding
	Initial code
	Descriptive category
	Analytical theme

	Poor/moderate knowledge scores at baseline
	Incomplete knowledge
	Knowledge deficit
	Theme 1

	Low prevention-specific knowledge
	Weak prevention knowledge
	Knowledge deficit
	Theme 1

	Inadequate fluid intake / hydration
	Hydration issue
	Daily preventive practice
	Theme 2

	Infrequent or delayed voiding
	Voiding issue
	Daily preventive practice
	Theme 2

	Perineal / menstrual hygiene problems
	Hygiene issue
	Daily preventive practice
	Theme 2

	Knowledge improved after structured teaching
	Post-education gain
	Educational effect
	Theme 3

	Weak or near-zero knowledge-practice correlation
	Knowledge-practice gap
	Translation from knowledge to behaviour
	Theme 4

	Previous information, family education, grade, residence or sanitation linked to outcomes in some studies
	Contextual influence
	Educational/social environment
	Theme 5


Table A9: Cross-Study Comparison and Evidence Directness
	Evidence area
	Consistent pattern
	Differences / caveats
	Strength of pattern
	UK directness

	Knowledge level
	Baseline knowledge commonly poor or moderate; adequate/high knowledge uncommon.
	Absolute percentages varied because questionnaires and cut-offs differed.
	Consistent direction across observational and intervention baselines.
	Indirect to UK; no UK study.

	Preventive practice
	Hydration, toileting, menstrual/perineal hygiene and toilet behaviour were recurrent concerns.
	Definitions of safe/good/poor practice differed across studies.
	Moderate repeated pattern; mostly self-reported.
	Indirect to UK and female-only.

	Educational intervention
	All eight intervention studies reported improved post-intervention knowledge.
	Magnitude and teaching formats differed; most lacked a control group.
	Strong consistency for short-term knowledge gain; weaker causal certainty.
	Potentially transferable mechanism, not UK effectiveness evidence.

	Knowledge-practice relationship
	Knowledge alone did not reliably predict safer practice.
	Sequera reported weak positive correlation; Joseph near-zero negative correlation.
	Limited but directly tested in two studies.
	Requires UK adolescent testing.

	Contextual influences
	Previous information, grade, family education, residence and UTI experience sometimes related to outcomes.
	Associations were inconsistent across studies.
	Exploratory / moderate.
	Context-sensitive; transfer cautiously.


[image: ]


Private non-NHS antibiotic consumption	2019	2020	2021	2022	2023	2024	0.49	0.39	0.48	0.62	0.75	0.8	


image2.png
Adolescent UTI age and UK care-pathway context (10-19 years)

Adolescents: 10-19 years
(WHO definition)

Ages 10-15 Ages 16-19
NICE under-16 UTI guidance Lower-UTI antimicrobial guidance

Urine testing based on symptoms/signs Older adolescents move into adult/young-person
prompt assessment and age-appropriate advice. prescribing and pharmacy/GP pathways.

Across adolescence: awareness, symptom recognition,

preventive behaviour and timely help-seeking





image3.png
Chapter 1:

Introduction

Chapter 2: Literature Review

A

A

Chapter 3: Method

s and Methodology

Y

Chapter 4: Results and Themes

!

Chapter 5: Discussion and Conclusion





image4.png
1. Access to UTI Information

{

2 Understanding Symptoms,
. Risk Factors and Prevention

l

3 Evaluation and Interpretation
4 of Health Advice
4. Decision-Making

v v

b When to seek Appropriate antibiotic
Setcare GP/pharmacy help expectations
5, Preventive Behaviour and
g Appropriate Help-Seeking

!

Improved UTI awareness, safer prevention practices,
reduced avoidable burden





image5.png
1. Knowledge of 2. Previous Experience /
UTI Prevention Social Support
Understanding of UTI risk Past experiences with UTI
factors and preventive management and support
measures. from family, friends, or
health professionals.

3. Perceived Confidence
(Self-Efficacy)

Belief in one’s abilty to Note: Confidence
prevent UTlsand manage [~~~ | affects whether
related situations. knowledge is
/ \ translated into action
4. Ability to Practise 5. Confidence to Seek
Preventive Behaviours Timely Healthcare
Confidence to perform daily Confidence to recognise
practices that reduce UTI symptoms early and seek
tisk (e.g., hydration, appropriate medical care
personal hygiene, voiding without delay.
habits).

6. Consistent Prevention
and Help-Seeking

Regular practice of preventive
behaviours and prompt
help-seeking when needed.

!

Outcome: Reduced UTI risk
and better self-management
Lower likelihood of UTls and improved
health outcomes through proactive
prevention and timely care.





image6.png
1

Adolescent with
UTI Risk /
Early Symptoms
2 Influenced by
knowledge, motivation
Self-Care Agency and access to advice
3
Self-Care Activities
Hidation Personal Post-sex Symptom Seeking
& hygiene hygiene monitoring healthcare advice
when needed
4

Meeting Self-Care Requisites

.

5

Maintenance of Health
and Prevention of Complications





image7.png
Capability Opportunity Motivation

Knowledge, health Access to NHS advice, Perceived seriousness,
literacy, symptom GP/pharmacy support, beliefs, confidence,
understanding social context previous experience

UTI Prevention
Behaviour

-—
! | ]
>
Preventive Appropriate RESp.opsi.bIe
Practices Help-Seeking Antlblot_lc
Expectations

Reduced UTI burden and improved
public health outcomes





image8.png
Beliefs about
Consequences

‘ Knowledge ‘ ‘ Skills J

Environmental Context

and Resources

Social Influences }\ { Emotion

UTI Prevention and
Help-Seeking Behaviour

! ! ! !

Timely Use of Communication Appropriate
symptom self-care with healthcare care
recognition advice professionals decisions

I |
!

Improved prevention and
reduced avoidable complications





image9.png
Search limits reported in the dissertation: English-language, accessible full text, January 2016 to August
2026. UK adolescent evidence was prioritised; intemational adolescent studies were allowed as indirect
evidence when direct UK adolescent evidence was lacking




image10.png
Main UK Search String Reported in the Dissertation

(‘urinary tract infection** OR UTI OR cystitis OR bladder infection® OR urinary infection* OR lower
urinary tract infection OR pyelonephritis) AND (adolescent* OR teen* OR teenager* OR “school
student” OR knowledge OR awareness OR ‘health literacy’ OR prevention OR “preventive
practice®” OR self care OR help seeking) AND (*United Kingdom® OR UK OR England OR Scotiand

OR Wales OR “Northem Ireland”).

Supplementary searching: Reference-list checking and citation chasing were used, with Google
Scholar used as a supplementary citation-search source. WHO, NHS, NICE and UKHSA grey literature
was used for definitions, care pathways and policy context rather than counted as empirical synthesis

studies.
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All 13 included studies were conducted in India or Egypt and included female adolescents only. Therefore, they provide direct adolescent UTI knowiedge/prevention evidence but indirect evidence
for the UK context
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Audit-trail note: The dissertation describes a three-stage synthesis process: line-by-line coding,
grouping into descriptive themes, and analytical interpretation against the research question and
theory while retaining contradictions and evidence indirectness. The appendix above makes that
process explicit using only the coding categories and themes reported in the dissertation.
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