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Thesis Portfolio Abstract 

Background: Increasing numbers of adolescents are living with chronic illnesses which 

require adherence to multiple daily behaviours. Difficulties with adherence are common in 

every patient group. However, adolescents have higher rates of non-adherence than child 

and adult samples. Understanding the lived experience of managing adherence and the 

efficacy of interventions to promote adherence in adolescents is therefore imperative.  

Aims: The first aim of this thesis was to explore the adolescent-parent dyadic experience 

when managing adherence to treatment in chronic illness. A second aim was to explore the 

efficacy of psychological interventions in promoting adherence to treatment, quality of life 

and family functioning in adolescents with chronic illness.  

Methods: A systematic review of qualitative studies that explored adolescents and their 

parents’ experiences of managing adherence was conducted. A second systematic review 

and meta-analysis was conducted which synthesised and pooled effect sizes from RCTs 

that examined the efficacy of psychological adherence-promoting interventions.  

Results: Five ‘analytic’ themes were identified from nine studies in the qualitative 

systematic review. These highlighted the importance of relational factors including trust, 

negotiation and collaboration in enabling the dyad to manage adherence. Thirty-six studies 

were included in the second review. Several had missing data and were rated as high risk 

of bias. Nevertheless, significant small effects were found for adherence and quality of life 

outcomes at posttreatment. Follow-up, moderation and subgroup analyses were limited by 

the number of studies. 

Conclusion: Future high-quality research, including qualitative research exploring the 

lived experience of adherence to treatment and adherence-promoting intervention research, 

is needed. Research should recruit adolescent samples with identified poor adherence 

across a range of chronic illnesses. 
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Chapter One: Thesis Portfolio Introduction 

This chapter introduces and provides a definition of the key concepts of this thesis 

portfolio, namely chronic illness, adolescents and adherence. It outlines the key issues and 

theories in the context of adherence and self-management in adolescents with chronic 

illness. The rationale of the aims of the work in this thesis, with reference to the relevant 

literature, are also outlined in the context of the underlying epistemology and ontology of 

the first author.  

Key Definitions  

Chronic Illness 

For the purposes of this thesis, chronic illness is defined as a disease with an 

expected duration of more than three months which requires on-going clinical intervention 

and self-management (Heath et al., 2017; Law et al., 2019; van der Lee et al., 2007). These 

illnesses include, but are not limited to, Epilepsy, Diabetes, Asthma, Sickle Cell Disease, 

Transplant, Spina Bifida, Cystic Fibrosis, Human Immunodeficiency Virus, Arthritis, 

Inflammatory Bowel Disease, Cancer, Chronic Pain, Gastrointestinal Disease, and 

Communicable Diseases.  

This thesis is focused only on physical chronic illnesses, so studies focusing on samples 

of adolescents with psychological disorders (i.e., depression) or neurodevelopmental 

disorders (i.e., Autism) were not included. Although an important issue for examination, it 

is beyond the scope of the present thesis. Finally, studies on obesity were also not included, 

because there is debate as to whether obesity is conceptualised as a chronic illness, or a 

lifestyle variable and condition which can lead to the development of chronic illnesses 

(Graves et al., 2010).  

Adolescents 
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For the purposes of this thesis, adolescents are defined as people aged between 10 

and 19 years, which is in accordance the World Health Organisation’s definition (World 

Health Organisation, n.d.).  

Increasing numbers of adolescents are living with a chronic illness which significantly 

impacts their daily lives (Hanghøj & Boisen, 2013; Heath et al., 2017). Suris et al. (2004) 

estimated that 10% of adolescents suffer with a chronic illness and Hagell et al. (2015) 

reported that in the UK there are increasing numbers of adolescents diagnosed with a 

chronic illness.  

Due to advances in treatment, more adolescents with a chronic illness will now reach 

adulthood (Heath et al., 2017). Living with and managing these illnesses often requires 

complex behaviours which adolescents and their families have to perform daily (Hanghøj 

& Boisen, 2013; Modi & Driscoll, 2020). These include monitoring symptoms (for 

example, daily blood glucose testing in Diabetes), following a specific diet or exercise 

regimens (for example, exercise regimens in Juvenile Idiopathic Arthritis) and taking 

medications or performing other treatments/therapies (for example, daily inhalers in 

Asthma).  

Literature suggests that adolescents, regardless of the chronic illness, have more 

difficulties with adhering to treatment regimens than child and adult samples (DiMatteo, 

2004; Hanghøj & Boisen, 2013; Rapoff, 2010). There are a range of theories and 

perspectives of adolescence and development which may explain why adolescence is a 

unique period for adherence compared to childhood or adulthood. A number of these will 

now be discussed to place the research in this thesis into the wider context.  

First, theories of adolescent psychosocial development may explain why 

adolescents have difficulties with adhering to treatment. Adolescence is a unique 

developmental phase in which individuals experience physical, social and psychological 
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changes (Viner & Christie, 2005). Several models and theories define adolescence a unique 

period of human development. Piaget’s (1936) theory suggests that from approximatively 

the age of 12 years, adolescents being to develop abstract reasoning abilities. More recent 

research suggests that the development of abstract thinking is gradual and not a linear 

process (Smith et al., 2011), which means that these skills and abilities are developing 

throughout adolescence. This cognitive ability is needed for adolescents to plan and 

prepare; to consider multiple outcomes of behaviour; and to think hypothetically about the 

future. Therefore, to manage their treatment independently, adolescents will need these 

skills (Viner & Christie, 2005). However, unlike children, adolescents are expected to be 

more autonomous in the management of their illness as parents begin to have less 

involvement in their child’s treatment regimens (Lerch & Tharne, 2019), which may be 

problematic as they still developing these cognitive abilities.  

Erikson’s (1968) theory of psychosocial development suggests that during the 

period of adolescence there are more tensions around personal identity development, which 

he called the moratorium phase. This period, Erikson argues, is characterised by the 

adolescent experimenting with who they are, their values and roles and thus is it normal for 

adolescents to be uncertain about their decisions, rebel against parents and be 

uncooperative. This could explain why adolescents with chronic illness may be reluctant or 

refuse to adhere to treatment, as they are experimenting with who they are or rebelling 

against their parents (Suris et al., 2004). Whilst some will adopt roles and values that align 

with their parents, many will develop identities which align with their peers, as peers are 

central to identity development (Erikson, 1968). Therefore, the development of such 

relationships may conflict with treatment demands and thus the adolescent may prioritise 

‘fitting in’ and time with peers over treatment tasks (Suris et al., 2004).  
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Finally, neurobiological theories may also explain why adolescents have difficulties 

with adherence. Blakemore (2019) argues that during adolescence the pre-frontal cortex 

which determines executive functioning, including planning, decision-making, and self-

awareness, goes through a period of significant development. Due to this significant 

neurological development, adolescence is characterised by poor planning and increased 

risk-taking behaviour. Therefore, adolescents with chronic illnesses may not comprehend 

the long-term risks of non-adherence and thus may take more risks in relation to the 

management of their illness compared with adults (Suris et al., 2004).  

Adherence and Self-Management 

For the purposes of this thesis, adherence is defined as ‘the extent to which a person’s 

behaviour; taking medication, following a diet, and/or executing lifestyle changes, 

corresponds with agreed recommendations from a health care provider” (World Health 

Organisation, 2003, p.3). Adherence to multiple domains including self-care and/or self-

management also form part of this definition (Kahana et al., 2008).  

Rates of Adherence in Adolescence and Consequences of Poor Adherence 

Adhering to treatment regimens can be problematic for every patient group but 

seems to be particularly problematic in adolescent samples (DiMatteo, 2004; Hanghøj & 

Boisen, 2013; Rapoff, 2010). Rapoff (2010) reported that rates of non-adherence average 

50% in paediatric samples, with some studies reporting rates of non-adherence in 

adolescent samples as high as 75%. These rates have not changed over the past decade 

(Modi & Driscoll, 2020). This compares to lower rates of non-adherence in adult 

populations, which are between 30% and 50% (Peng et al., 2020). 

Good adherence is vital in reducing healthcare utilisation and costs, decreasing the 

risk of morbidity and mortality and improving health outcomes (Kahana et al., 2008; Modi 

& Driscoll, 2020; Pai & McGrady, 2014). In addition to the physical health consequences 
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of poor adherence, studies have found that failure to adhere is associated with poor health-

related quality of life (Fredericks et al., 2008) and family functioning (Psihogios et al., 

2019).  

Measuring Adherence and Self-Management  

Many objective and subjective measures of adherence and self-management exist 

across various chronic illnesses. However, in both clinical practice and research, subjective 

measures are the most commonly used method (Plevinsky, Gutierrez-Colina et al., 2020). 

Objective Measures 

Objective measures include electronic monitors, such as insulin pumps and 

continuous glucose monitors in Type 1 Diabetes (Modi & Driscoll, 2020), technology 

which can record nebulizer use in Cystic Fibrosis (O’Toole, 2019), electronic pill boxes, 

and pharmacy refill data (Modi and Driscoll, 2020).  

Other objective measures include biomarkers collected from urine and blood 

samples. Whilst these are objective, it is acknowledged that other factors aside from 

adherence can affect results from these samples (Modi & Driscoll, 2020).  

Subjective Measures 

Whilst objective adherence measures are considered the gold standard, they are 

often costly (Plevinsky, Gutierrez-Colina et al., 2020). Many self-report measures that 

have satisfactory psychometric properties exist across multiple chronic illnesses, as 

outlined in reviews by Plevinsky, Gutierrez-Colina et al. (2020) and Quittner et al. (2008). 

These measures vary across different chronic illness types and measure a range of 

constructs from specific adherence behaviours to general measures of daily adherence via 

diaries (Plevinsky, Gutierrez-Colina et al., 2020). These measures are often self-report (i.e., 

reported by youth themselves), but many parent-report measures exist.   
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The issues identified with these measures, due to their subjective nature, include 

social desirability bias and inaccurate recall. However, they are quickly administered and 

are low cost, so are often used in clinical settings (Plevinsky, Gutierrez-Colina et al., 

2020). 

Factors Influencing Adherence  

 Several factors that influence adherence have been explored in the literature. Given 

this, a brief outline of key findings related to the current thesis will be discussed in this 

introduction.  

 As aforementioned, evidence suggests that adolescents have more difficulties with 

adhering to treatment. 

Illness beliefs and beliefs about treatment are important factors that influence 

adherence for adolescents with chronic illnesses. Several studies across different chronic 

illnesses, including Cystic Fibrosis (Bucks et al., 2009) and Asthma (Mammen et al., 

2016), have found that adherence is influenced by beliefs held by adolescents about the 

benefits and side effects of treatment.  

A systematic review conducted by Law et al. (2014) explored the extent to which 

illness perceptions relate to self-management in children and adolescents with chronic 

illness. They found that control beliefs (i.e., beliefs about controllability of the illness and 

its management) are strongly related to self-management. They also argue that illness 

beliefs amongst families and caregivers should be considered, given that they assume 

responsibility of adherence for young children and often maintain an active role in 

supporting their adolescent manage adherence to treatment.  

Other family and caregiving factors have been found to be important in adherence 

in paediatric samples. A recent meta-analysis found that better adherence was significantly 

associated with better family functioning, including decreased family distress and conflict 
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and greater family cohesion in children and adolescents with a wide range of chronic 

illnesses (Psihogios et al., 2019).  

The link between peer support and adherence in adolescents with chronic illness 

has been explored. It has been found that peers can offer a supportive role, but that this 

does not appear to impact adherence (Pendley et al., 2002). However, adolescents who 

anticipate negative reactions from peers are more likely to have difficulties with adherence 

(Hains et al., 2007).  

Finally, healthcare professional factors that may influence adherence have been 

explored. Non-support from healthcare professionals was found to be linked to poorer 

adherence (Singh et al., 2013) and the significance of good adolescent and healthcare 

professional communication in adherence in Type 1 Diabetes has been discussed in a 

recent review by Patel et al. (2018).  

Perspectives of Young People and Their Families 

Whilst research that focuses on factors that influence adherence in paediatric 

samples is important, this body of research fails to understand adherence from the 

perspectives of young people and their families. This is an issue given that they are often 

expected to manage complex treatment regimens on a daily basis in their own homes 

(Lindsay et al., 2011). Studies that focus on both adolescent and parental perspectives on 

facilitators and barriers to adherence have been conducted. 

Reviews by Lindsay et al. (2011) and Hanghøj and Boisen, (2013) synthesised both 

quantitative and qualitative research which examined barriers and facilitators to treatment 

adherence in adolescents with chronic illnesses. Key findings highlighted the importance 

of parental and peer relations (particularly around parental involvement in managing the 

illness), complexity of the regimen and beliefs about the illness and treatments. Hanghøj 

and Boisen (2013) argued that barriers were not unique to illnesses, but that adolescents 
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appear to have challenges with adherence unique to this developmental period. Santer et al. 

(2014) later conducted a systematic review of qualitative studies exploring the reasons for 

non-adherence among caregivers of children up to 12 years old living with a chronic 

illness. They highlighted that despite the challenges of complex treatment regimens which 

could threaten ‘normal’ family life, caregivers work hard to overcome their challenges to 

treatment adherence.  

Whilst these findings are important, no previous review has captured both 

adolescent and parent perspectives on managing adherence to treatment. This is an 

important gap given that adolescent adherence is managed within a family context (Modi 

et al., 2012), with parents remaining involved in the treatment regimens into their child’s 

young adult years (Pritlove et al., 2020).  

Therefore, this thesis aims to fill this gap by conducting a systematic review and 

synthesis of qualitative studies that have explored the dyadic experience of adolescents and 

their parents when managing adherence to treatment.  

Theories of Adherence and Self-Management   

  A wide range of theories and models that attempt to understand and explain 

adherence and self-management in paediatric samples exist. A detailed discussion of each 

theory and its application in pediatric adherence literature can be found in Modi and 

Driscoll (2020). Key models that have been applied to explain paediatric adherence include 

the Health Belief Model (HBM) and the Theory of Planned Behaviour (TPB) and 

Reasoned Action (TRA). 

The HBM (Rosenstock, 1974) was applied to adherence behaviours by Becker and 

Maimam (1975). This model outlines key factors which influence behaviours related to 

health including perceived threat to developing an illness or becoming sick (perceived 

susceptibility), belief about the severity of the illness (perceived severity) and perceived 
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benefits and barriers of particular adherence or self-management behaviours (Modi & 

Driscoll, 2020).  

Intention to perform a specific behaviour is thought to be key in Fishbein and 

Ajzen’s (1975) TPB and later, TRA. This intention, it argues, is influenced by three 

factors: attitude towards and belief about the specific adherence behaviour; subjective 

norms and social pressures around whether the adherence behaviour would be viewed 

positively or negatively; and finally, self-efficacy around the individual’s confidence to 

complete the task (Modi & Driscoll, 2020). 

 As discussed by Modi and Driscoll (2020), no theory applied to paediatric 

adherence has been proven to be best. Therefore, cotemporary theories have been 

developed which focus specifically on paediatric adherence. Both the Self and Family 

Management Model (Grey et al., 2015) and the Self and Family Self-Management Theory 

(Ryan & Sawkin, 2009) consider the systems around children and adolescents who are 

managing adherence to treatment (Modi & Driscoll, 2020). Both consider risk and 

protective factors (for both the individual and systems) which influence adherence and 

self-management and how these factors influence proximal (i.e., specific behaviours 

related to adherence) and distal outcomes (i.e., quality of life, healthcare cost).  

Finally, the Pediatric Self-Management Model (Modi et al., 2012) has considered 

both the modifiable and non-modifiable individual, family and healthcare factors that 

influence adherence (Modi & Driscoll, 2020). It has therefore been applied in 

understanding populations that might be at high risk for poor adherence and in highlighting 

targets for adherence-promoting interventions (Modi & Driscoll, 2020).   

This thesis draws on contemporary models of paediatric self-management by 

moving beyond the individual adolescent to consider adherence within the family system 

(Grey et al., 2015; Modi et al., 2012; Ryan & Sawkin, 2009). However, given that no 
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theory has been proven to be best (Modi & Driscoll, 2020), findings will be discussed in 

relation to other theories were appropriate.  

Interventions to Promote Adherence 

Due to the high rates of treatment non-adherence in young people with chronic 

illness and the health, wellbeing and overall costs of non-adherence, many psychological 

interventions have been developed and evaluated which aim to overcome the barriers to 

adherence and promote adherence in these populations (Drotar, 2000; Kahana et al., 2008; 

Modi & Driscoll, 2020). Psychologists have a key role in supporting adolescents and their 

families in improving adherence in chronic health illnesses given that they have unique 

expertise in addressing psychological challenges that affect adherence (Rapoff & Calkins-

Smith, 2020). These interventions are defined as those which have a cognitive and/or 

behavioural, educational, organisational, problem solving or a family communication 

component including multisystemic therapy or those which use technology-based 

approaches (Kahana et al., 2008; Modi & Driscoll, 2020; Pai & McGrady, 2014).  

Several meta-analyses examining the efficacy of psychological interventions to 

promote adherence and self-management in children and young people with chronic illness 

have been conducted (Graves et al., 2010; Kahana et al., 2008; Pai & McGrady, 2014). 

These studies have highlighted the significant amount of heterogeneity in the reporting in 

adherence-promoting intervention research and poor quality of studies. Taken together, 

they suggest that further transparency in reporting and standardisation is needed to improve 

quality of studies.  

Given the methodological issues highlighted in previous systematic reviews and 

changes in more recent years in the way in which interventions are delivered and 

adherence is measured, a systematic review and meta-analysis to examine the efficacy of 

recent adherence-promoting interventions is needed. Further, to the author’s knowledge, no 
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meta-analysis exists which focusses specifically on adolescents. This is despite adolescents 

appearing to have more difficulties with adhering to treatment regimens than children and 

adults (DiMatteo, 2004; Hanghøj & Boisen, 2013; Rapoff, 2010). Previous reviews have 

argued that examining the developmental age of the young person is needed (Pai & 

McGrady, 2014). In more recent years, adherence-promoting researchers recruit narrow 

age ranges in their samples and now many RCTs including adolescents only exist (e.g., 

Ellis et al., 2019; Kosse et al., 2019). This means that a systematic review and meta-

analysis examining the efficacy of these interventions in adolescents specifically is 

possible.   

Outline of the Thesis 

With the above in mind, the current thesis aims to address these aforementioned 

gaps and make a clinically meaningful contribution to the field. First, the thesis aims to 

increase understanding of the lived experiences of both adolescents and their parents when 

managing adherence to treatment. Second, it aims to examine the efficacy of recent 

psychological interventions to promote adherence, quality of life and family functioning in 

adolescents with chronic illness. 

To achieve these aims, a systematic review (chapter two) is reported which 

explored the adolescent-parent dyadic experience when managing adherence to treatment. 

Chapter three, a bridging chapter, outlines how the findings from this review can inform 

the development of interventions to promote adherence.   

In chapter four, the methods and findings of the systematic review and meta-

analysis which examined the efficacy of psychological interventions in promoting 

adherence, quality of life and family functioning in adolescents with chronic illness are 

reported. In chapter five, additional information regarding the methodology of both 
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reviews is presented, followed by chapter six which presents additional results from the 

meta-analysis. 

In the final chapter, an overall discussion and critical evaluation of both the 

qualitative systematic review and systematic review and meta-analysis are presented. This 

brings the findings of both pieces of work together and positions them within the existing 

literature. Implications for clinical practice and future research are also discussed.  

Epistemology and Ontology 

Qualitative and quantitative research often contrast in their ontological and 

epistemological positions. However, combining these approaches is advocated, with 

researchers arguing that the most appropriate methods for answering research questions 

should be employed (McEvoy & Richard, 2006). Ontology examines the nature of reality 

and whether there is an objective reality, or truth, separate from human experience 

(Fletcher, 2017). Epistemology refers to knowledge about reality and how knowledge can 

be reached (Fletcher, 2017). Given that the current thesis uses both qualitative and 

quantitative methodology and therefore combines positions from both methods, the 

researcher’s position needs to be considered and made explicit (McEvoy & Richard, 2006).  

McEvoy & Richard (2006) argued that a critical realistic framework underpinning 

research using a combination qualitative and quantitative methods may overcome issues 

associated with “paradigm switching” (p. 66). This framework outlines that human 

knowledge or discourse can inform us about reality but does not consider reality as entirely 

constructed by discourse (Fletcher, 2017). By taking this approach, both constructionist 

and positivist approaches can be considered (McEvoy & Richards, 2006).  
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Abstract 

Background: Adolescence is a challenging period. For adolescents with chronic illness, 

managing adherence to treatment brings greater complexity. Chronic illnesses in 

adolescence are managed within a changing parent-adolescent relationship, so 

understanding adherence in this context is imperative.  

Objective: The study aimed to understand the adolescent-parent dyadic experience when 

managing adherence to treatment in chronic illness by synthesising published qualitative 

studies including both adolescents and their parents.   

Method: A thematic synthesis of qualitative studies was conducted. CINAHL, MEDLINE, 

and PsycINFO were systematically searched between 2000 and 2020. Included papers 

were quality assessed using the Critical Appraisal Skills Programme.  

Results: Five ‘analytic’ themes were identified from nine studies: (1) Managing 

complexity whilst preserving ‘normal’ life (2) The relational consequences of forgetting 

(3) The social context of adherence (4) Family beliefs about adherence and (5) 

Responsibility, roles and relationships.  

Conclusion: The review highlighted the importance of relational factors when managing 

adherence. Aspects of the parent-adolescent relationship including trust, negotiation and 

collaboration were identified as key in enabling the dyad to manage adherence. This 

suggests that adherence-promoting interventions for adolescents should include parents 

and future high-quality research should include multiple perspectives.  

Keywords: adolescents; parents; chronic illness; adherence; relationship; qualitative 

 

 

 

 



ADHERENCE IN ADOLESCENCE 

 

 

23 

 

Introduction 

Increasing numbers of adolescents are diagnosed with a chronic illness each year in 

the UK (Hagell et al., 2015). Chronic illnesses are those with a duration of more than three 

months which requires some form of on-going self-management (Heath et al., 2017; Law 

et al., 2019; van der Lee et al., 2007). Advances in treatment mean that more adolescents 

will reach adulthood but living with these illnesses require complex treatment regimens 

that adolescents and their families have to manage (Hanghøj & Boisen, 2013; Heath et al., 

2017; Modi & Driscoll, 2020). Adherence to these treatments is problematic in every 

patient group, but rates of non-adherence appear to be higher in adolescent samples 

compared to child and adult samples (DiMatteo, 2004; Hanghøj & Boisen, 2013; Rapoff, 

2010).  

 The cost of non-adherence to adolescents living with chronic illness, their families 

and society is significant (Modi & Driscoll, 2020). Several studies have explored barriers 

and facilitators to adherence from the perspectives of adolescents and their parents 

(Lindsay et al., 2011). However, given that these studies vary in their aims, samples and 

methodologies it is difficult for healthcare professionals to draw conclusions from this 

literature. Therefore, systematic reviews in the field exist.  

Reviews by Lindsay et al. (2011) and Hanghøj and Boisen, (2013) synthesised 

quantitative and qualitative research which examined barriers from the perspectives of 

adolescents with chronic illnesses. Lindsay et al. (2011) also examined facilitators. The 

authors found that amongst 12-20-year-olds key barriers included forgetfulness, difficulty 

with the treatment regimen (including denial about its effectiveness and side effects), 

interference with activities, and embarrassment. Facilitators included social support, 

education about the illness, and learning self-management skills. Hanghøj and Boisen, 

(2013) examined self-reported barriers amongst 13-19-year-olds and similarly found that 
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relations with peers, worries about the treatment and forgetting were key barriers. They 

argued that barriers were not unique to illnesses, but those around peer and parent 

relations, were specific to adolescents. Both systematic reviews highlighted the importance 

of parental involvement in adherence, particularly around who carries the main 

responsibility, and how this can lead to conflict amongst adolescents and their parents.  

A recent mixed method review by Lerch and Tharne (2019) explored the transition 

to self-management from the perspectives of adolescents. They found that perceptions of 

adolescent self-efficacy and their confidence support them in assuming responsibility. 

Important parental factors including being collaborative, resourceful and available also 

supported the transition.  

These mixed method reviews, which mainly utilised data from quantitative studies 

using psychometric data and questionnaires, have provided insight into adolescents’ 

experience of managing adherence to treatment. However, a systematic review including 

only qualitative studies may allow for a deeper and richer understanding of the qualities of 

adolescents’ lived experience when managing adherence to treatment to be gained. Further, 

these reviews overlook parents and caregivers’ experiences. This is an important gap given 

that parental involvement in managing adherence to treatment in adolescence is vital 

(Denison et al., 2015; Luo et al., 2020; Rapoff, 2010). 

The author is aware of only one review which aimed to explore parents’ 

experiences of adherence to treatment in chronic illnesses. Santer et al.’s (2014) thematic 

synthesis explored the reasons for treatment non-adherence among caregivers of children 

up to 12 years old. They highlighted that despite the challenges of complex treatments 

which could threaten ‘normal’ life, caregivers worked hard to overcome the challenges. 

Unlike previous reviews in this area, Santer et al.’s (2014) review included only qualitative 

studies which meant that a rich analysis could be conducted. This provided a deeper 
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understanding into the complexity of treatment adherence amongst parents of children that 

can inform interventions to promote adherence in young children. However, Santer et al.’s 

(2014) only synthesised studies which included parents of young children.  

There remains a gap in the literature, with no previous review capturing both 

adolescent and parent perspectives. Contemporary theories of pediatric self-management 

move beyond the individual and consider adherence within the context of family systems 

(Modi et al., 2012). Adolescence is a period where individuals experience numerous 

changes and begin to move towards autonomy from their parents (Sanders et al., 2013; 

Viner & Christie, 2005). However, for adolescents with chronic illness this is more 

challenging due to the daily treatments these illnesses require (Lerch & Tharne, 2019). For 

many, parents remain involved in their treatment into their child’s young adult years 

(Pritlove et al., 2020). Given that chronic illnesses during adolescence are managed within 

this changing parent-child relationship (Williams-Reade et al., 2019), understanding 

adherence in this context is imperative.  

The current review aimed to fill the aforementioned gap by synthesising qualitative 

studies that explored the experience of adherence to treatment from both adolescents and 

their parents’ perspectives. This is informed by both contemporary literature and theories 

of paediatric self-management (Grey et al., 2015; Modi et al., 2012; Ryan & Sawkin, 

2009), which consider adherence within the context of the family systems. It is hoped that 

by bringing together adolescents and their parents’ parallel experience, a deeper 

understanding of the nature of their dyadic relationship while managing treatment in 

chronic illnesses can be gained. This will inform clinical practice and future adherence-

promoting intervention research.  

Research Question 
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The research question was based on the SPIDER criteria (Sample, Phenomenon of 

Interest, Design, Evaluation, Research type, Cooke et al., 2012). This assisted in the 

developed of key search terms in order to identify relevant literature. These were: 

Sample: Adolescents with chronic illness and their parent/caregivers. 

Phenomenon of interest: The dyadic experience when managing adherence to treatment.  

Design/research type: Qualitative methodology. 

The research question is ‘what are the lived experiences of the adolescent-parent 

dyad when managing adherence to treatment in chronic illness?’ 

Methods 

Guiding Framework and Registration  

This review adopted a thematic synthesis methodology, outlined by Thomas and 

Harden (2008). This was chosen as this approach has been deemed suitable for questions 

around the experience of treatment adherence (Santer et al., 2014) and it also aligns with a 

critical realist stance which is appropriate given the aim around gathering multiple 

perspectives of the same common or underlying ‘reality’. The review did not hope to find 

the ‘true reality’ about the dyadic experience when managing adherence to treatment, 

which may in fact exist. However, it took the stance that acknowledging both perspectives 

can inform us about a common underlying ‘reality’ (McEvoy & Richards, 2006).  

To ensure transparency in the methods, the Enhancing Transparency in Reporting 

the Synthesis of Qualitative Research (ENTREQ) Statement (Tong et al., 2012) and the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA, Moher 

et al., 2009) were adhered to. See supplementary material for details.  

This review was registered on PROSPERO (registration number: 

CRD42020213097).  

Search Strategy  
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The initial pre-planned systematic search was carried out on 20th July and searched 

the literature from January 2000, to ensure that studies had a contemporary focus, until 20th 

July 2020. This was across three electronic databases: CINAHL Complete (EBSCO), 

MEDLINE Complete (EBSCO) and PsycINFO (EBSCO). These were chosen as they 

contain relevant studies in this area. Before the search was conducted, the final search terms 

were agreed with the fifth author to ensure they were robust and rigorous. To capture 

additional studies, manual searches of the reference lists of relevant reviews, book chapters 

and included studies were conducted. Grey material was not included to ensure that included 

studies were peer-reviewed. The search was updated on 7th December 2020 before the 

analysis was conducted.  

The final search terms are provided in Table 2.1 and a copy of the MEDLINE search 

can be found in Appendix B. 
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Table 2.1 

Final Search Terms 

Concept One 

Terms for 

parent/caregiver 

Concept Two 

Terms for 

adolescent 

Concept Three 

Terms for chronic 

illness 

Concept 

Four 

Terms for 

adherence 

Concept Five 

Terms for 

research type 

Parent* or 

mother* or 

father* or 

guardian* or 

caregiver*  

 

 

 

 

 

 

Child* OR 

adolescen* 

OR youth 

OR teen* OR 

"young 

people" OR 

infant OR 

"young 

adult*" 

 

 

 

“Chronic illness*” OR 

"Chronic disease*" OR 

epilepsy OR diabetes 

OR asthma OR "sickle 

cell 

disease" OR transplant* 

OR "spina bifida" OR 

"cystic 

fibrosis" OR "human 

immunodeficiency 

virus" OR HIV 

OR arthritis OR 

"inflammatory bowel 

disease*" OR 

cancer OR “chronic 

pain” OR 

“gastrointestinal 

disease*” 

OR “communicable 

disease” 

Adherence 

OR 

compliance 

OR 

concordance 

OR 

non-

adherence 

OR self-

management 

OR 

management 

OR "self 

care" OR 

"self-care" 

OR “poorly 

controlled” 

 

 

 

Qualitative 

or 

experience* 

or 

perspective* 

or 

perception* 

or perceived 

or belief* or 

view* or 

narrative* 

 

 

Note. MeSH terms were used where available. Free text was used to search titles and 

abstracts. “Apply related words” and “apply equivalent subjects” were used to increase the 

inclusiveness of the search. No language limits were put on the search, as the Librarian 

recommended. All concepts were searched with “AND”. The reason that terms for 

adolescents and parents were separated was to identify papers which included the rational 

aspect and explored both adolescents and their parent/caregivers’ perspectives. This was in 

order to answer the research question.  

 

Inclusion and Exclusion Criteria 

These criteria are in Table 2.2 and were based on the SPIDER criteria (Cooke et al., 

2012). 
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Table 2.2 

Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Sample 

Adolescents with a chronic illness 

(Heath et al., 2017; Law et al., 

2019; van der Lee et al., 2007), 

aged between 10 and 19 years 

(World Health Organisation, n.d.) 

and their parents/caregivers of any 

age above 18 years (adults only). 

Caregivers must be the primary 

care provider to the adolescent, but 

do not have to be biological 

parents. 

Sample 

Individuals who are either younger 

than 10 years of age or older than 19 

years of age or there is a mixed 

sample of adults/children and 

adolescents and/or chronically ill 

and well adolescents. 

Parents and/or caregivers are not 

included, so the relational aspects 

when managing adherence to 

treatment are missed.  

The focus is not solely on 

adolescents and their parents/adult 

caregivers and data was obtained 

from others outside of this dyad, 

including healthcare professionals, 

teachers or other family members.  

Samples of adolescences with 

psychological disorders (i.e., 

depression) or neurodevelopmental 

disorders (i.e., Autism) only.  

Samples of adolescents with obesity 

only.    

 

Phenomenon of Interest 

Qualitative studies which have 

explored adolescent and parent 

dyadic experience when managing 

adherence to treatment. 

 

Phenomenon of Interest 

Those not explicitly focussed on the 

adolescent and parent dyadic 

experience when managing 

adherence to treatment. This 

includes those which focus on 

related issues, for example on 

coping with the illness generally. 

This is to ensure rich and in-depth 

data on the topic of interest in order 

to answer the research question. 

 

Study Design 

            Qualitative methodology only.   

  

Study Design 

            Quantitative and mixed method. 

 

Research Type 

Manuscripts which have been 

written or translated into the English 

language. 

 

Research Type 

Manuscripts that have been written 

in any language other than the 
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Inclusion Criteria Exclusion Criteria 

Manuscripts that have been peer-

reviewed.  

English language unless a translated 

version is available.  

Manuscripts that have not been 

peer-reviewed. 

Note. Table 2.2 continued.  

Study Selection  

Studies identified by the searches were extracted into Microsoft Excel. After 

duplicates were removed, titles and abstracts of studies were screened for eligibility and 

removed if they clearly did not meet criteria. Full-text articles of the remaining studies 

were read to assess eligibility, and if they were excluded at this stage, each was coded to 

provide the reason for this. For inter-rater reliability, 30% of full-text articles were checked 

independently by the fourth author and any disagreements were taken to the research team. 

Quality Appraisal  

The Critical Appraisal Skills Programme (CASP, 2018) qualitative checklist, which 

includes 10 questions, was used to assess the quality of included papers. This was selected 

as it is the most widely used tool in qualitative systematic reviews and is consistent with 

Thomas and Harden’s (2008) methodology.   

The CASP tool itself does not produce results which provide an overall quality 

rating (Long et al., 2020). However, many reviewers use scoring guidelines to classify 

included papers in terms of their quality (e.g., Hendry et al., 2017; McCann et al., 2016; 

Rushbrooke et al., 2014). The rating criteria employed by previous reviews was used, 

which produced an overall score out of 20 for each included paper. For each question, a 

score was given. If studies gave a detailed response to the question, they scored two, if 

they provided a partial response, they scored one and if they gave little or no information, 

they scored zero points (Hendry et al., 2017; McCann et al., 2016; Rushbrooke et al., 

2014).  
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In line with these guidelines, if studies scored ≥17, they were considered to be of 

high quality (Hendry et al., 2017; McCann et al., 2016); those which scored ≤10 were 

considered to be of low quality (Rushbrooke et al., 2014); and those scoring in between 

(i.e., 11 to 16) were considered to be of moderate quality. The first author independently 

conducted quality assessments. The fourth author independently conducted the ratings for a 

third (33.3%) of included studies. Any disagreements were discussed.  

No study was excluded based on their quality, but a ‘sensitivity analysis’ was 

planned. This involves low quality studies being assessed for their impact on the findings 

(Thomas & Harden, 2008). 

Data Extraction 

A standardised form was used to extract data from the included articles. This was 

completed by the first author. The following categories were included: study setting; 

aim(s); key findings; participant information; method of data collection and type of 

analysis used. The fourth author independently completed the data extraction form for a 

third (33.3%) of included studies. Any disagreements were discussed. All data labelled 

‘findings’ or ‘results’ (including participant quotes and author interpretations and themes) 

were extracted and subject to analysis (Thomas & Harden, 2008). 

Data Analysis 

Thomas and Harden’s (2008) three stage thematic synthesis was used. The first 

stage involved inductive line-by-line coding of all extracted data following data 

familiarisation. This involved putting the review questions and preconceptions aside. Data 

were coded manually as the first author felt that this enabled them to remain inductive. As 

each study was coded, each line was put into pre-existing codes or additional codes were 

added. Both the first and fourth authors coded the data independently and, along with the 

second author, discussed initial codes.  
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The second stage involved ‘descriptive theme’ development through organising the 

codes into related areas. The first author did this independently before having discussions 

within the research team. The third stage involved the development of ‘analytic themes’ in 

order to ‘go beyond’ descriptions and the content of the included studies in order to 

produce a rich synthesis with new interpretations and understandings (Thomas & Harden, 

2008). This was achieved through the descriptive themes being reviewed in relation to the 

research question and thus relational factors and both the adolescent and parent 

perspectives were considered within each theme. The first author independently considered 

these issues and had subsequent in-depth discussions within the research team. Through 

these discussions, analytic themes emerged. Quotes from papers were then purposely 

chosen by copying every quote which represented a theme into a table and selecting those 

which were representative of both parent and adolescent perspectives and each paper. 

Results 

Search Results 

The PRISMA flow diagram is outlined in Figure 2.1. A total of 2410 papers were 

identified by the searches, leaving 1489 to be screened after duplicates were removed. 

Once titles and abstracts were screened, a total of 141 papers were read in full. This 

resulted in a total of nine papers for inclusion. Of the papers independently checked by 

fourth author, there was 97.5% agreement.  
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Figure 2.1 

PRISMA Flow Diagram (Liberati et al., 2009) 

 

Study Characteristics  

Study characteristics of included studies are outlined in Table 2.3. Of the papers 

independently extracted, all extracted data was consistent with that completed by the first 

author. The studies were conducted across five countries: America (n = 5), UK (n = 1), 

Germany (n = 1), Brazil (n = 1) and Africa (n = 1). There was a total of 142 adolescents 

across the papers. For the parent sample there was a total of 64 mothers, 17 fathers and 29 

were a mixture of mothers, fathers and other family members who were primary 

caregivers. It was not clear for 32 participants whether they were mothers or fathers. There 
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was a wide range of chronic illness diagnoses explored including Type 1 Diabetes (T1D, n 

= 3), Type 2 Diabetes (T2D, n = 1), Asthma (n = 1), Cystic Fibrosis (CF, n = 1), Human 

Immunodeficiency Virus (HIV, n = 2) and Inflammatory Bowel Disease (IBD, n = 1). Five 

studies purposely recruited participants with variable adherence rates in order to have a 

more representative sample and the remaining four did not report any data in relation to 

adherence rates of the sample.  

Most studies used interviews to collect data (n = 6), others employed focus groups 

and data from discussions between adolescents and their parents. Of these, three collected 

the data from both adolescents and their parents together, whilst five collected it from both 

groups separately (one paper did not report this information). Most studies used content 

analysis (n = 7), with the remainder using grounded theory (n = 2). 

Quality Appraisal  

The first author completed the CASP checklist on all papers. For the studies 

independently rated, 80% were agreed upon. Differences were resolved via discussion. In 

all cases, differences in item ratings did not impact on the overall quality rating. Most 

studies were rated as being of moderate quality (n = 8), with one being of high quality 

(Hommel et al., 2010). As no studies were rated as low quality, a ‘sensitivity analysis’ 

(Thomas & Harden, 2008) was not conducted. Appendix C provides quality ratings. 

All studies provided a clear statement of aims and qualitative methodology was 

deemed appropriate. Most papers selected an appropriate research design and recruitment 

strategy, however some lacked clarity on their design (Heyduck et al., 2015). All papers 

employed a data collection method which addressed their aims, with most clearly 

justifying the rationale for the methods used. However, this was less clear in some papers 

(Denison et al 2015; Ivey et al., 2007; Kourrouski & Lima, 2009).  
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None of the included studies adequately considered the relationship between the 

researcher and participants. Only one study (Sullivan-Bolyai et al., 2014) partially 

addressed this issue. All but two studies (Auslander et al., 2010; Ivey et al., 2007) 

described ethical issues adequately, but many were not explicit in how ethical issues were 

discussed with participants. No included study adequately conducted a rigorous analysis, 

although most provided details of the process and provided participant quotes. Main issues 

were around the role of the researcher not being considered and a lack of sufficient detail 

of the process. Finally, the majority of studies provided a clear statement of findings and 

discussed the value of them in context of the relevant literature. 
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Table 2.3 

Study Characteristics Table 
 
Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

Auslander 
et al. (2010) 

America; 
Pediatric 
clinics 

“To identify 
psychosocial 
resources and 
barriers to self-
management 
among African 
American 
adolescents 
with type 2 
diabetes and 
their mothers” 
(p.613). 

10; 14-19; 
10; Not 
reported 
(mean 
42.2); 
Mothers 

Type 2 
Diabetes 

Separate 
adolescent 
and parent 
interviews 

Grounded 
Theory 

Resources included 
mother’s role as the primary 
support person, emergence 
of greater self-efficacy and 
coping over time, family 
recognition of the 
seriousness of diabetes, and 
the presence of supportive 
peers. Barriers included 
comorbidity, dietary and 
other regimen challenges, 
negative peer influences, 
and financial problems. 
(p.613) 

Moderate 
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Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

Denison et 
al. (2015) 

Africa; 
ART 
clinics 

“To explore 
ART 
adherence 
from the 
perspectives 
and 
experiences of 
older ALHIV 
(aged 15_18) 
and their adult 
caregivers in 
Zambia” (p.2). 

32; 15-18; 
23; 23-70; 
Primary 
caregivers 
(19 female 
caregivers 
including 
aunts, 
mothers, 
sisters, 
grand-
mothers and 
stepmothers 
and four 
male 
caregivers 
including 
fathers, 

HIV Semi-
structured 
interviews 
(Not 
reported if 
together or 
separate) 

Content 
analysis 
using a 
codebook   

Barriers to ART adherence 
included fear of disclosure 
and anticipated stigma. Few 
youth were willing to take 
their drugs outside of the 
home, which led to missed 
doses of ART. Similarly, 
families tended to manage 
HIV within the home only. 
As a result, although 
caregivers and families were 
often the greatest source of 
emotional and instrumental 
support, they coped with 
HIV in isolation of other 
potential support from their 
communities, schools or 
churches. Factors that 
supported ART adherence 

Moderate 
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Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

cousins, and 
uncles 

included attending clinic 
sponsored youth groups, 
wanting to maintain one’s 
health and using phone and 
clock alarms. Involvement 
of adult caregivers in HIV 
management varied greatly 
and was often based on the 
age and health status of the 
youth. Some caregivers 
struggled with letting the 
adolescents assume 
responsibility for their 
medication, and ALHIV had 
few self-management skills 
and tools to help them 
regularly take ART. (p.1) 
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Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

Hanna and 
Guthrie 
(2001) 

USA; 
Diabetes 
specialist 
clinic 

“To identify 
positive and 
negative 
dimensions of 
support related 
to adolescents’ 
assumption of 
diabetes 
management 
responsibility 
from the 
perspectives of 
parents and 
adolescents” 
(p.212). 

16; 11-18; 
16; Not 
reported; 
Not 
reported (12 
mothers and 
all primary 
caregivers) 

Type 1 
Diabetes 

Separate 
adolescent 
and parent 
interviews 

Manifest 
Content 
Analysis 

“Both parents and 
adolescents describe 
directive guidance and 
tangible assistance as 
helpful and nonhelpful, 
depending on degree of 
directness and perceived 
need for help” (p.209). 

Moderate 

 
Heyduck et 
al. (2015) 

 
Germany; 
Rehab 
centers 

 
“To explore 
adolescents’ 
and caregivers’ 

 
15; 11-17; 
15; 37-55; 
Mothers 

 
Asthma 

 
Focus 
groups for 
teens and 

 
“A 
multistep 
qualitative 

 
The results demonstrated 
high complexity in the 
perceptions among 

 
Moderate 
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Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

perceptions 
about asthma 
and asthma 
management 
and examine 
congruence 
and 
dissimilarity 
within the 
adolescent–
caregiver 
dyads” 
(p.1227). 

interviews 
for parents 

content 
analysis 
procedure 
following 
the 
principles 
of 
Mayring 
(2000)” 
(p.1229). 

adolescents and mothers and 
reflected 113 specific 
themes that could be 
assigned to four main 
topics: asthma beliefs, 
representations of asthma 
treatment, perceptions about 
individual asthma 
management and 
perceptions about family 
asthma management. 
Dyadic analyses revealed 
congruence in the 
adolescent–caregiver dyads 
in most of the themes. 
However, we also found 
issues where divergent 
perceptions became evident 
including, for example, 
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Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
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perceptions of asthma’s 
general impact on 
adolescents’ life or the 
question of who takes the 
main responsibility in 
asthma management. 
(p.1227) 

 
Hommel et 
al. (2010) 

 
Gastro 
clinic; 
USA 

 
“The objective 
of this study 
was to 
examine 
patient- and 
parent-
perceived 
factors that 
impact 
adherence to 
inflammatory 

 
16; 13-17; 
16; Not 
reported 
(mean 46.44 
mothers and 
48.81 
fathers); 12 
mothers and 
4 fathers 

 
Inflamm
atory 
bowel 
disease 

 
Interviews 
with teens 
and 
parents 
together  

 
Directed 
content 
analysis 

 
Parent–child dyads 
identified forgetting, 
interfering activities, 
parent–child conflict and 
oppositional behaviour and 
inadequate planning for 
treatment as challenges to 
adherence. Participants 
reported that family support 
and good parent–child 
relationships, routines, 

 
High 
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bowel disease 
treatment” 
(p.80). 

monitoring and reminding 
and organisational tools 
such as pill boxes facilitated 
treatment adherence. Other 
issues that emerged 
included immediacy of 
treatment effects and parent-
adolescent responsibility for 
treatment. Patients and 
parents experience a number 
of challenges related to 
adherence within 
behavioural, educational, 
organizational and health 
belief domains. (p.80) 

 
Ivey et al. 
(2007) 

 
USA; 
Endo 
clinic 

 
“The purpose 
of this study 
was to describe 

 
28; 11-15; 
28; Not 
reported; 

 
Type 1 
Diabetes 

 
Transcript 
of 10-

 
Content 
Analysis 

 
“Themes identified were 
frustration, fear, 
normalizing, trusting, and 

 
Moderate 
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the ways that 
parents and 11- 
to 15-year-old 
teens 
communicate 
and the 
recurrent 
themes and 
patterns of 
behaviour that 
were revealed 
during brief 
interactions 
about issues 
related to 
diabetes 
management” 
(p.10). 
 

Not 
reported, 
but all 
parents 

minute 
interaction 

discounting. Trusting the 
adolescent to manage 
diabetes was difficult for the 
parents and was associated 
with frustration, fear, and 
discounting 
communication” (p.10). 
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Kourrouski 
and Lima 
(2009) 

Brazil; 
School 
hospital  

“This study 
aimed to 
understand the 
experience of 
adolescents 
with 
HIV/AIDS 
concerning 
medication 
adherence” 
(p.947). 

9; 12-18; 6; 
Not 
reported; 
Caregivers 
including 
mothers, 
grand-
parents and 
aunts 

HIV Interviews 
with both 
the teen 
and 
parents 
together  

Content 
Analysis 

The results showed that 
adolescents have difficulties 
in medication adherence 
especially due to their side 
effects; they try to 
normalize their lives in such 
a way that stigma and 
discrimination do not 
compromise their quality of 
life and treatment 
adherence. (p.947) 

Moderate 
 
 
 
 
 

 
O’Toole et 
al. (2019) 

                  
UK; 
Regional 
Pediatric 
CF 
Centres 

 
“To elicit the 
perspectives of 
adolescent 
patients with 
CF and their 
parents on the 
process of 
adhering to 

 
6; 11-16; 6; 
Not 
reported 
(mean 42); 
5 mothers 
and 1 father 

 
Cystic 
Fibrosis 

 
Separate 
adolescent 
and parent 
interviews 

 
Grounded 
Theory 

 
Parents and adolescents 
gave different but 
overlapping views of the 
aerosol regimen and the 
context in which adherence 
takes place. In particular, 
beliefs, emotional reactions, 
and behavioral strategies 

 
Moderate 
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inhalation 
therapy” 
(p.847). 

connected to adherence 
were discernible in the 
accounts of both groups, 
and these interact with the 
parent and adolescent 
experience of one another, 
mediated largely by the 
strength of the relationship. 
(p.849) 

 
 
Sullivan-
Bolyai et al. 
(2014) 
 
 
  

 
 
US; 
Pediatric 
Diabetes 
Clinic 

 
 
“To describe 
the 
perspectives of 
teens and their 
parents about 
self-
management 
knowledge, 

 
 
10; 13-17; 
13; 33-58; 
10 mothers 
and 3 
fathers 

 
 
Type 1 
Diabetes 

 
 
Separate 
teen and 
parent 
focus 
groups 

 
 
Content 
Analysis 

 
 
From the teens’ perspective 
there was variation in 
interest in learning more 
about T1D and 
management. Those teens 
who had been diagnosed at 
a very young age reported 
not knowing anything else 

 
 
Moderate 
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behaviours 
(including 
division of 
labour 
associated with 
T1D 
management) 
and resources 
used to 
manage T1D” 
(p.178). 

but diabetes, while those 
diagnosed later 
developmentally embraced 
the active learning process. 
Diabetes camp and peer 
group support were not seen 
as beneficial. All the teens 
were interested in “helping 
others” with diabetes. 
Parents shared the common 
struggle with transition of 
self-management, with 
variation in parenting styles. 
A small group of parents 
reported their “job” as a 
parent was to make sure 
their child was self-
sufficient in self-
management, but felt 



ADHERENCE IN ADOLESCENCE 
 

 

47 

 

Study 
author 
(year) 
 
 
 
 
 
 
 
Table 2.3  

Country 
and setting 

Aim Adolescent 
N; 
Adolescent 
age range 
(years); 
Parent N; 
Parent age 
range 
(years); 
Parent 
description 

Chronic 
illness 
diagnosis 

Method of 
Data 
Collection 

Type of 
Analysis 

Key Study Findings Quality 
Rating  

pressure from the health 
care providers (HCPs) to 
physically do the care, 
defeating the purpose. 
Parents and teens reported 
wanting HCPs to be less 
focused on “numbers” 
(blood glucose levels) and 
more on the whole person. 
Scheduling appointment 
changes and long waiting 
times were reported as 
problematic by all 
participants. (p.178) 

Note. All included studies are referenced in a separate reference list in the supplementary material. 
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Thematic Synthesis  

 Five reoccurring ‘analytic’ themes were identified from the nine studies which 

provided a deeper understanding into the lived experiences of the parent-adolescent dyad 

when managing adherence to treatment. These were (1) Managing complexity whilst 

preserving ‘normal’ life (2) The relational consequences of forgetting (3) The social 

context of adherence (4) Family beliefs about adherence and (5) Responsibility, roles and 

relationships.  

Managing Complexity Whilst Preserving ‘Normal Life’ 

 Both parents and adolescents discussed the complexity of the multiple treatment 

demands across all chronic illnesses and many perceived this as a barrier to adherence.  

“(16 y ⁄ o female): … at first it was difficult ‘cause I had to take… over twenty pills a day, 

and I just didn’t want to. So, I skipped it a lot.” (Hommel et al., 2010, p. 84).  

“You know it’s alright for them to sit there and say he needs this nebulizer every day, this 

tablet every day, that tablet every day, they’re not dishing them up, administering all the 

medicine. (Parent)” (O’Toole et al., 2019, p. 849). 

 This complexity was also discussed by parents in relation to how adherence 

requires them and their adolescent to manage their treatment on daily basis “without a 

break” (Sullivan-Bolyai, 2014, p. 186). They acknowledged is difficult for them whilst 

trying to live a ‘normal’ adolescent life.  

I think that’s the difficult part. He’s at an age now where he has an active social 

life. And… it’s just a constant – there it is and you have to take it no matter what. 

It’s part of his life and at the same time, he’s trying to balance that with being 

sixteen. (Hommel et al., 2010, p. 84) 

Interestingly, there was a difference between parents and adolescents in how they 

discussed the impact of trying to live a ‘normal’ life alongside the multiple treatment 
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demands of their chronic illness. For parents, they discussed ‘life’ getting in the way of 

adherence.  

“[Name of health professional] once asked us ‘what gets in the way?’ And we said ‘life’” 

(O’Toole et al., 2019, p. 851). 

However, for adolescents managing adherence to treatment was viewed as ‘getting 

in the way’ of them living a ‘normal’ adolescent life, such as carry out activities, 

particularly with friends.  

“It kind of gets in the way of me playing on the computer endlessly or erm like if I’m 

going to my friends” (O’Toole et al., 2019, p. 851). 

This suggests that there is a difference in priorities of parents and adolescents in 

relation to adherence, with adolescents prioritising the social and extra-curricular activities 

over adherence and parents prioritising adherence. Therefore, in an attempt to improve 

adherence, parents and adolescents tried to normalise the illness and the complex regimen 

to make it ‘part of life’.  

Another parent said, ‘‘It’s going to take work to make normal’’; a third said, ‘‘I just 

have to make it normal.’’ Negotiation was a part of reaching for normalcy, as one 

parent said to the adolescent, ‘‘What is your take?’’. (Ivey et al., 2007, p. 13) 

However, this was not an easy task given the nature of the complexity of treatment 

regimens. Therefore, many parents used activities that adolescents enjoy as incentives to 

facilitate adherence and promote a ‘normal’ adolescent life.  

They kind of offered a little bit of incentive like “well, you know, we can’t let you 

go over to her house for the whole day if we can’t depend on you to check your 

blood sugar on your own”. (Hanna & Guthrie, 2001, p. 218) 

This also encouraged negotiation within the parent-child relationship and enabled 

the adolescent to take responsibility for their own self-management. 
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The Relational Consequences of Forgetting 

 Forgetting was identified by both parents and adolescents a key barrier. This was 

identified across many contexts including school, home and during activities (particularly 

social activities), which suggests that factors involved in forgetting are complex. 

“If I’m on Facebook and I see something interesting, I’ll put it down to type something and 

I’ll forget about it. (Child, aged 14 years)” (O’Toole et al., 2019, p. 853).  

(Mother of 16 y ⁄ o male): “There are times when…every other weekend he visits 

his father for the weekend. And normally I’ll make sure he packs his pills. You 

know, I remind him. And I wasn’t there to do that (one time), and he forgot them”. 

(Hommel et al., 2010, p. 84) 

 The relational nature of the review highlighted the consequences of forgetting for 

the parent-child relationship. Both adolescents and parents discussed how this led to 

parents having to remind their adolescent constantly. Whilst this was acknowledged as a 

facilitator to adherence, (“All adolescents found these reminders helpful”, Auslander et al., 

2010, p. 617, author interpretation) adolescents often resented parental reminders and 

perceived their parents as ‘nagging’. This ‘nagging’ often led to feelings of frustration and 

anger outbursts and also oppositional behaviour which led to more conflict within the 

parent-child relationship.  

“Nagging was universally seen as ‘not working.’ The results were described as ending up 

with anger and outbursts. Teens shared descriptions of becoming frustrated with 

‘restrictions’ put on them, and that makes them resist more and fight back” (Sullivan-

Bolyai et al., 2014, p. 187, author interpretation). 

 Parents found this difficult to manage as, similarly to the adolescents, they 

acknowledged reminders as helpful but leading to feelings of frustration and anger in their 

child. Some parents were able to acknowledge that nagging wasn’t helpful, so attempted to 
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get a balance between reminding versus nagging and used positive aspects of the parent-

child relationship (e.g., humour) to encourage the adolescent to adhere.  

“’All I can do is to remind, I can’t restrict or nag. I am trying to pull back and not ride him. 

When I do that it doesn’t work’” (Sullivan-Bolyai et al., 2014, p. 187). 

“Approaches to subtle guidance included reminding rather than telling, having discussions, 

reasoning, and using jokes” (Hanna & Guthrie, 2001, p. 216, author interpretation).  

 Another way that parents and adolescents had found to manage forgetting in 

multiple contexts whilst ensuring the adolescent had autonomy in remembering their 

treatments was through organisational tools such as alarms and also setting a routine.  

Similarly, about a third of youth reported using a phone, watch alarm or clock as 

tools for remembering to take their medication. One 18-year-old female participant 

said, ‘‘Especially if I am really busy with school or anything, I set an alarm so that 

I can remember coz I can easily forget to take my drugs”. (Denison et al., 2015, p. 

4) 

 Some parents discussed the importance of them still remaining involved even if 

their adolescents were using organisational tools to ensure that they had adequately 

performed tasks. They suggested having electronic tools that would send them data about 

their child’s adherence in order to solve the issue of nagging and reduce parental concern. 

The Social Context of Adherence 

 Both adolescents and parents discussed the “social context of adherence” (O’Toole 

et al., 2019, p. 852, author interpretation). Adolescents acknowledged that whilst some 

self-management tasks are easier and less embarrassing to perform in front of peers and 

family, others are more difficult.  

“You could do that with a mate but you couldn’t take your nebulizer with a friend 

obviously. (Child, aged 11 years)” (O’Toole et al., 2019, p. 852).  
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 Due to the complexity of treatment regimens and difficulty in ‘hiding’ treatments 

from peers, adolescents are left with a sense of feeling different. Therefore, trying to avoid 

‘embarrassing’ self-management tasks to ‘fit in’ could be a barrier to adherence.  

“When she’s with her friends . . . she does buy candy, cookies, and stuff . . . . She 

knows that’s not a part of her diet, and I don’t think she wants her friends to know 

that she has to . . . do all this to control the diabetes. So she tries to fit in”. 

(Auslander et al., 2010, p. 619, Mother) 

Interestingly, in Ivey et al.’s (2007) study, which is the only study which used 

transcripts of an interactions between parents and adolescents on the subject of adherence, 

noted that “another couple threatened to embarrass a teen in front of his peers because he 

had not checked his blood sugar” (p. 13, author interpretation). This suggests that some 

parents’ attempts to promote adherence may be reinforcing another barrier of adherence 

(i.e., reinforcing that adolescents should feel embarrassed about self-management tasks).  

There was a similar theme in relation to stigma experienced by adolescents with 

HIV and their families. Both HIV studies noted the stigma and discrimination faced by 

individuals living with HIV (Denison et al., 2015; Kourrouski & Lima, 2009). However, 

the social stigma was also experienced by caregivers of adolescents and often meant that 

they attempted to keep their child’s HIV status and treatment ‘hidden’.  

Fear of unintentionally disclosing the youth’s HIV status emerged as the most 

salient barrier to ART adherence. The majority of adolescents and adults felt that 

knowledge of an adolescent’s HIV status should be kept within the home and 

within the family. (Denison et al., 2015, p. 3, author interpretation) 

Some adolescents were able to share their diagnosis with friends. Those who did 

this received reminders from friends, which acted as a facilitator to adherence. Parents also 

described this as a being a positive support for them.  
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“I felt relief because I was hiding a secret from them . . . and so when I finally told 

them . . . they weren’t mad . . . so now they are reminding me to go take your sugar, 

go take your insulin and stuff like that.” (Child) “And this year, she had a lot of 

friends who do know and do help . . . . That’s a big support in the family that some 

of her friends worry about what she’s eating . . . .” (Mother). (Auslander et al., 

2010, p. 617) 

 Despite friends being a facilitator of adherence, adolescents discussed how they 

didn’t want their illness to become a regular topic of conversation. Adolescents with 

Diabetes also discussed how meeting others with the same diagnosis was not helpful 

(“teens in general did not like meeting with others who had T1D and that diabetes camp 

was not well received” Sullivan-Bolyai et al., 2014, p. 187), whilst those with HIV 

discussed similar peer support environments as helpful.  

Similarly, parents discussed the process of the focus groups conducted for the 

purposes of the research and how they would benefit from parent support groups. This was 

also evidenced in the difficulty researchers had in concluding the focus groups with parents 

(Sullivan-Bolyai et al., 2014).  

Family Beliefs About Treatment 

 Parental and adolescent beliefs about adherence, including beliefs about treatment 

effectiveness, were important in either facilitating or hindering adherence. Adolescents 

expressed doubts about treatment effectiveness. Interestingly, some parents also doubted 

the effectiveness of treatments. 

I don’t feel like it does much but I know like when I don’t take it, I do notice that 

my chest feels a bit worse, but like for a day if I didn’t take it then I wouldn’t 

notice. I went through a phase of not taking it because I didn’t think it was doing 

anything. (Child, aged 16 years). (O’Toole et al., 2019, p. 850) 
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“I can understand why some parents would think “stuff it, it’s making no difference” 

because in some ways I feel like that. (Parent)” (O’Toole et al., 2019, p. 852).  

This appeared to be mediated by the limited amount of knowledge and 

understanding both parents and adolescents had about the function of specific treatments, 

such as around how they work, and side effects of the treatments.  

(Mother of 16 y ⁄ o male): “Um, I just know the 6- MP lowers your immune system, 

so it also makes it easier for him to catch colds…. But, I know that without it, it 

seems that he has more flare-ups. I don’t know if his intestines actually work 

against themselves, or how it works exactly”. (Hommel et al., 2010, p. 84) 

The perceived long-term benefits of adhering including wellness and reduced 

symptoms, increased participation in enjoyable and important activities (including school) 

and in some cases staying alive, were facilitators of adherence for both parents and 

adolescents.  

(14 y ⁄ o male): “It’s important to stay healthy…for me, cause I play a lot of sports. 

You don’t wanna miss practices… especially ‘cause I’m going into high school, I 

don’t want to fall behind in schoolwork. So it’s important to make sure that 

you’re… not missing school cause of stomach problems or something like that”. 

(Hommel et al., 2010, p. 85) 

Similarly, the fear of consequences of poor adherence, such as increased symptoms 

of the illness and for some chronic illnesses, including HIV and CF, death, were facilitators 

of adherence for both parents and children. 

“At the end of the day if I don’t take them I could die because I would become ill and that 

but it’s keeping me alive . . . but I don’t like doing them. (Child, aged 12 years)” (O’Toole 

et al., 2019, p. 850). 
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One parent who, like her daughter, had a diagnosis of T2D, articulated how she had 

learnt from her own experience of suffering with the consequences of poor adherence and 

how this motivated her to support her daughter to adhere: 

“I look at her, and I see me being a diabetic, wanting her at fourteen, she can live 

with diabetes, and she can live a healthy and full life, but at her age, she can control 

it if we work at it because I don’t want the same thing to happen to her suffering 

strokes and be like I am, being a diabetic because had I known stuff about diabetes 

when I was diagnosed and . . . kept to a strict diet, I don’t believe I would have had 

strokes and stuff”. (Auslander et al., 2010, p. 617, Mother) 

However, for some adolescents with HIV the consequences of the illness and poor 

adherence lead to a sense of hopelessness and ‘giving up’.  

“I’m too lazy to take the medication. If I’m gonna die, let me die. My mom bothers me all 

the time so I tell her to let it be, leave me alone (Adriana, 15 years old)” (Kourrouski & 

Lima, 2009, p. 950). 

This highlighted important differences between the chronic illnesses in relation to 

the consequences of poor adherence (i.e., a stomach ‘flare up’ in IBD versus death in HIV) 

and how these are experienced by both adolescents living with these illnesses and their 

parents.  

Responsibility, Roles and Relationships  

 Adolescents and parents discussed at length the adolescent’s assumption of 

responsibility and taking a lead role in their own self-management with parents ‘letting go’ 

of sole responsibility. Many parents experienced difficulty in relinquishing control, 

comparing having an adolescent child to a small child, expressing that since their child had 

grown managing their illness is now more difficult.  
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I like to know she’s done it because if she hasn’t done it I worry and again it’s, 

she’ll say I’m a control freak and I probably am a bit but having had all the years 

where I had complete control over her treatments to almost having no control at all 

now, erm yeah I like to remind her, just check in my own mind that she’s done it. 

(Parent). (O’Toole et al., 2019, p. 852) 

 Parents often expressed anxiety and concern as their adolescent children assumed 

more responsibility and would become more aware signs of poor adherence. This often led 

to guilt and subsequently more reminders/oversight. This was centred around parents 

finding it difficult to trust their adolescent to manage their illness well. For the adolescents, 

this perceived lack of trust and increased reminders/oversight was frustrating. 

A young woman was able to tell her mother, “I don’t think you trust me or 

something whenever I’m not with you, about eating right, checking my sugar or 

taking my shot or anything. I don’t think there’s a lot of trust, it’s usually just about 

diabetes, that you don’t think I’ll check my sugars”. (Ivey et al., 2007, p. 13) 

 Reciprocally, parents often perceived this frustration and anger from their 

adolescent as difficult and this led to more frustration. It appeared that often each half of 

the dyad was not aware of and didn’t understand the other’s position. In Ivey et al. (2007) 

they noted that only one family had an open discussion about trust and the difficulty in 

shared management: 

“Another mother eloquently said, ‘It makes me very sad that I can’t do it for you, and it 

makes me angry when you get angry because I ask you!’’” (p. 12). 

There were differences between how parents approached their role within the 

management of the illness, with a broad spectrum of styles. At one end of the spectrum, 

parents provided all of the care e.g., “a control freak” (O’Toole et al., 2019, p. 852, Parent) 

or “’a psycho’ about diabetes management” (Sullivan- Bolyai et al., 2014, pp. 186-187, 
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Parent). In the middle of the spectrum was shared-management "in this situation parents 

encouraged the teen to do most of the diabetes management, but the parents were still 

monitoring the care but more from a distance” (Sullivan- Bolyai et al., 2014, p. 187, author 

interpretation). At the other end, parents allowed the adolescent to have complete 

responsibility e.g., “’they used to remind me when I was young but now they have told me 

that since you have grown we don’t need to be reminding you, you have to be taking 

medicine on your own’” (Denison et al., 2015, p. 4, Adolescent). 

 Many agreed, despite the challenges of relinquishing control, that “co-

management” and shared responsibility was the best approach. This involved the 

adolescent assuming responsibility with their parent offering practical and emotional 

support when needed. This more subtle support often facilitated adherence, promoted 

adolescent self-efficacy and reduced conflict within the relationship.  

“’They just keep me . . . encouraged each and everyday, mean, they’re there when I need 

their help’” (Hanna & Guthrie, 2001, p. 218, Adolescent).  

 Interestingly, in the Sullivan et al. (2014) paper, parents described health-care 

professionals as having high expectations of them and experienced them as blaming of 

them if their adolescent had not adhered fully to treatments. Despite there being agreement 

between parents and adolescent that shared management was the best approach, some 

adolescents shared that health-care professionals had different expectations around what 

their parent’s role should be and encouraged parents to be actively involved in performing 

the treatments.  

“With a few sharing they felt their parents were treated poorly by the HCPs for not 

physically doing the teen’s hands-on diabetes care such as blood glucose monitoring” 

(Sullivan- Bolyai et al., 2014, p. 185, author interpretation). 
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O’Toole et al.’s (2019) findings highlighted the importance of health-care 

professionals using “appropriate language…empathy, and tactfulness” (p. 850, author 

interpretation) in order to facilitator good adherence.  

 Another key theme in relation to roles and responsibility around adherence, was 

around the mother’s role being primary in adolescent self-management. The father’s role 

and their relationship with their adolescent was often not discussed.  

Among all except for one of the families, even among those with fathers living in 

the home, the role of the fathers in diabetes management was not discussed by 

either the adolescents or the mothers. However, mothers were not alone in 

providing support. There were a few examples of extended family members who 

provided support to the adolescent through reminders related to diet, blood glucose 

testing, and taking insulin and medication. (Auslander et al., 2010, pp. 617-618, 

author interpretation) 

 Interestingly, the role of extended family members was discussed by some families 

and it was agreed that they were all ‘invested’ in supporting the adolescent with the 

management of their chronic illness in order to facilitate good adherence.  

Analytical Overview 

 The individual studies highlighted key issues in understanding of the experiences of 

adolescents with chronic illness and their parents when managing adherence to treatment. 

Whilst there was overlap between the themes identified in the review and those from the 

individual papers, synthesising data across studies led to the development of new themes 

which highlighted key relational issues. This provided a deeper understanding of the 

complex nature of managing adherence within this dyadic relationship. The review 

demonstrates that whilst trying to manage adherence and preserve ‘normal’ life within a 

social context, adolescents and their parents may have different priorities and beliefs about 
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treatment and adherence. Forgetting was identified as a key barrier to adherence, which has 

consequences for the parent-child relationship alongside the dyad experiencing transitions 

around their roles and responsibility in relation to adherence. Aspects of the relationship 

itself including trust, negotiation and collaboration are identified as key in enabling parents 

and adolescents navigate the complexity.  

Discussion 

 This systematic review thematically synthesised qualitative studies exploring the 

adolescent-parent dyadic experience when managing adherence to treatment in chronic 

illness. The thematic synthesis of nine qualitative studies across six chronic illnesses led to 

the identification of five reoccurring ‘analytic’ themes. This provided a deeper 

understanding into the lived experiences of the parent-adolescent dyad. These themes 

were: (1) Managing complexity whilst preserving ‘normal’ life (2) The relational 

consequences of forgetting (3) The social context of adherence (4) Family beliefs about 

adherence and (5) Responsibility, roles and relationships. Informed by contemporary 

theories of pediatric self-management (Grey et al., 2015; Modi et al., 2012; Ryan & 

Sawkin, 2009), this was the first review which moved beyond the individual to explore 

adolescents and their parents’ experience of treatment adherence. Whilst the review 

highlighted differences in the experiences of adolescents and their parents with different 

chronic illness diagnoses, it also suggests that the broad challenges they face appear 

transdiagnostic. This could have only been achieved through a synthesis of individual 

studies that tend to focus only on specific diagnoses.  

 In keeping with previous findings (e.g., Santer et al., 2014), the review highlighted 

that alongside managing multiple and complex treatment regimens, families tried to 

preserve ‘normal’ life. However, this review extended previous findings by suggesting that 
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adolescents and their parents have differing priorities when managing adherence to 

treatment which they attempt to manage through normalisation and negotiation.  

Another key finding was in relation to parents and adolescent beliefs around 

treatment effectiveness, which has been found in previous reviews (Lindsay et al., 2011; 

Hanghøj & Boisen, 2013; Santer et al., 2014). It was interesting that parents, despite all 

adolescents being over 11 years of age, still doubted effectiveness of treatments and were 

unsure about how they worked. This theme fits with the Health Belief Model (HBM; 

Becker & Maimam, 1975), as both adolescent and parents’ beliefs about the severity of the 

illness or becoming unwell (perceived susceptibility and severity in HBM) were identified 

as factors which both facilitated and hindered adherence.  

 Supporting adolescents and their parents to preserve ‘normal’ life would help them 

feel more similar to their peers whilst still managing their treatments. Given that feeling 

different and embarrassed in front of peers was highlighted in both the present review and 

previous reviews into barriers identified by adolescents (Lindsay et al., 2011; Hanghøj & 

Boisen, 2013), this is important. This is supported by Fishbein and Ajzen’s (1975) Theory 

of Planned Behaviour, which suggests that adherence is influenced by social pressures 

around whether the adherence behaviour would be viewed positively or negatively. 

However, moving beyond the individual, the current review found that parents can have a 

role in contributing to their child’s sense of embarrassment.  

 Although forgetting was a key barrier reported in previous reviews (Lindsay et al., 

2011; Hanghøj & Boisen, 2013), this review extended the current knowledge and 

highlighted key relational consequences of forgetting for the parent-adolescent dyad. It was 

found that as a consequence, parents constantly remind adolescents which for the 

adolescent is frustrating and perceived as ‘nagging’. This often led to conflict. To 
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overcome this, some parents were able to use positive aspects of the parent-child 

relationship (e.g., humour, skills in negotiation) to encourage rather than ‘nag’. 

 The final theme around responsibility, roles and relationships supported what is 

previously known about adolescent’s transition to self-management (Lerch & Thrane, 

2019). However, this review extended this understanding by highlighting that often parents 

and adolescents did not understand the other’s position. The child-parent relationship was 

important in supporting or hindering this transition and thus successful self-management. 

Parents’ fear often lead to them not to trust the adolescent and subsequently take more 

control. This in turn frustrated the adolescent which led to conflict within the relationship 

and appeared to maintain parental fears that the adolescent was not adequately managing 

their illness. Parents and adolescents agreed that co-management reduced conflict and 

improved adherence.  

Strengths and Limitations 

Overall, the strength of the current qualitative review was that it provided a deeper 

understanding around the complex nature of managing adherence to treatment within the 

parent-child relationship across six chronic illness conditions. Given that chronic illnesses 

during adolescence are managed within a changing parent-child relationship, 

understanding adherence in this context was important (Pritlove et al., 2020; Williams-

Reade et al., 2019). This allowed themes that had previously been overlooked in reviews 

which focussed solely on the adolescent experience to be identified. 

The decision to synthesise studies across different contexts and chronic illness 

diagnoses highlighted that the broad challenges faced by adolescents and parents appear to 

be transdiagnostic. This decision meant that diagnoses and populations that are under-

researched, including IBD (Hommel et al., 2010) and African Americans (Auslander et al., 

2010), could be included. However, some would argue that themes identified in one 
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context may not be transferrable to others (e.g., Britten et al., 2002). Therefore, the validity 

of each transfer was questioned, and it was highlighted when differences appeared 

(Thomas & Harden, 2008). 

It is important to note that whilst the review synthesised experiences of parents and 

adolescents managing six different chronic illnesses, most studies were conducted in 

English-speaking contexts, focussed on adolescents with Diabetes and mothers over 

fathers. Whilst this is a limitation of this body of research, a limitation of the review is that 

the findings may not be transferable to other contexts. Further, the focus of the current 

review was on the parent-child relationship when managing adherence to treatment, so the 

experiences of health-care professionals and other family members were not explored.  

Finally, the experience of the first author when completing the synthesis needs 

acknowledging. They were conducting a related meta-analysis into the efficacy of 

psychological interventions to promote adherence in adolescents with chronic illnesses. 

This could mean that they had pre-conceived ideas about the experience of adolescents and 

parents when managing adherence to treatment and thus focussed heavily on some whilst 

overlooking other data. However, the inclusion of independent coders, with different 

experiences in this area, contributed to the overall rigour of findings. The first author 

acknowledging and reflecting on their experience also allowed them to remain inductive.  

Clinical Implications 

The review highlights clear implications for clinical practice and interventions to 

promote adherence in this population. First, health-care professionals should be aware of 

the findings outlined and the broad challenges identified by the parent-child dyad across 

multiple chronic illnesses. It suggests that adherence-promoting interventions for 

adolescents should always include parents.   
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As highlighted previously (Santer et al., 2014), it is important that health-care 

professionals support families to preserve ‘normal life’ and adapt treatment regimens to 

minimise the impact on relationships and other activities. Second, health-care professionals 

should be mindful of both the parent and adolescent perspective and relational issues when 

encouraging the use of organisational tools, such as alarms, to support the adolescent in 

remembering self-management tasks. It would be important to include both parents and 

adolescents in the use of organisational tools in order to maintain an open dialogue, reduce 

parental anxiety and adolescent frustration.  

As highlighted previously (Hanghøj & Boisen, 2013), education about the 

effectiveness of treatments and how they work should be provided to adolescents. 

However, this review found that many parents often do not understand how treatments 

work and can sometimes doubt their effectiveness. This is important for health-care 

professionals to be aware of, because if parents do not believe treatments are effective then 

this may be a barrier to adolescent adherence.   

Further, the findings highlighted that peer support interventions are not always well 

received by adolescents. Therefore, before offering peer support interventions, health-care 

professionals need to be aware of individual differences. However, it was noted that 

parents appeared to find peer support useful, and so interventions offered to parents, where 

possible, should be considered.  

The current review found that despite parents and adolescents finding shared 

management the best approach, some shared that health-care professionals have different 

expectations about parents’ role and involvement which can lead to feelings of blame. 

Therefore, health-care professionals should have an open, non-blaming and empathetic 

discussion with parents and adolescents about roles and responsibility in adherence. This is 

supported by a recent review (Patel et al., 2018). 
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Finally, the review highlighted different experiences of the consequences of poor 

adherence across the different illnesses included. Whilst for some this motivated 

adherence, for others this led to a sense of hopelessness and subsequent poor adherence. It 

is important that professionals supporting these adolescents are aware of these differences.  

Research Implications  

 First, this review highlighted the importance of including both parental and 

adolescent perspectives when exploring adherence to treatment in chronic illnesses. 

Therefore, studies should continue to consider multiple perspectives when exploring this 

issue. The current review did not consider health-care professionals’ perspectives (who are 

part of the therapeutic ‘triad’ of adherence, De Civita & Dobkin, 2004; Santer et al., 2014) 

nor extended family member’s experience (such as siblings), which would be a useful 

avenue of exploration for future research.  

 Further, research should aim to explore the experiences of adolescents and parents 

when managing adherence to other chronic illnesses. Although the review covered a broad 

range of chronic illnesses, other commonly diagnosed illnesses were not represented. The 

experience of parents, particularly fathers, from non-English speaking contexts is also an 

important area for further exploration. 

Finally, the use of the CASP in the current review highlighted key issues with the 

current literature particularly in relation to researcher reflexivity and the rigor of analyses, 

so future qualitative studies should aim to address the issues identified.  

Conclusion 

The aim of this review was to thematically synthesise qualitative studies exploring 

the adolescent-parent dyadic experience when managing adherence to treatment in chronic 

illness. The synthesis of nine qualitative studies across six different chronic illnesses led to 

the identification of five reoccurring ‘analytic’ themes. Overall, the review demonstrated 
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that whilst trying to manage adherence and preserve ‘normal’ life within a social context, 

adolescents and parents have different priorities and beliefs about treatment and adherence. 

Forgetting is a key barrier to adherence, which has consequences for the parent-child 

relationship. This is alongside the dyad experiencing transitions around their roles and 

responsibility in relation to adherence. Aspects of the relationship itself including trust, 

negotiation and collaboration are identified as key in enabling parents and adolescents 

navigate the complexity. This suggests that adolescent care should include parents and 

future research should continue to include multiple perspectives when exploring these 

issues, whilst ensuring quality in their methods.   
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rationale.  

28-30 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study 
authors to identify additional studies) in the search and date last searched.  

26-27 

Search  8 Present full electronic search strategy for at least one database, including any limits used, 
such that it could be repeated.  

206-207 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic 
review, and, if applicable, included in the meta-analysis).  

30 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in 
duplicate) and any processes for obtaining and confirming data from investigators.  

31 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and 
any assumptions and simplifications made.  

31 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual studies (including 
specification of whether this was done at the study or outcome level), and how this 
information is to be used in any data synthesis.  

30-31 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  N/A 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including 
measures of consistency (e.g., I2) for each meta-analysis.  

31-32 
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Section/topic  # Checklist item  Reported 
on page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., 
publication bias, selective reporting within studies).  

30-31 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-
regression), if done, indicating which were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with 
reasons for exclusions at each stage, ideally with a flow diagram.  

32-33 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, 
follow-up period) and provide the citations.  

36-47 

Risk of bias within 
studies  

19 Present data on risk of bias of each study and, if available, any outcome level assessment (see 
item 12).  

36-47 and 
208-209 

Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary 
data for each intervention group (b) effect estimates and confidence intervals, ideally with a 
forest plot.  

N/A 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of 
consistency.  

N/A 

Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  36-47 and 
208-209 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-
regression [see Item 16]).  

N/A 

DISCUSSION   
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Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., healthcare providers, users, and policy makers).  

59-64 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 
incomplete retrieval of identified research, reporting bias).  

61-62 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and 
implications for future research.  

59-61 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); 
role of funders for the systematic review.  

21 
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Supplementary Material Continued: ENTREQ (Tong et al., 2012) 

From: Tong, A., Flemming, K., McInnes, E., Oliver, S., & Craig, J. (2012). Enhancing 
transparency in reporting the synthesis of qualitative research: ENTREQ . BMC Medical 
Research Methodology, 12(181), 1-8. https://doi.org/10.1186/1471-2288-12-181 
 
This is under the Creative Commons Attribution License and has been appropriately cited 
and adapted for use in the present review. 
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Chapter Three: Bridging Chapter 

The qualitative systematic review reported in chapter two outlined key issues that 

should be considered in the development of psychological interventions to promote 

adherence in adolescents with chronic illness. More specifically, it highlighted that both 

the parent and adolescent experiences of managing adherence to treatment are important. 

This suggests when designing interventions, researchers and clinicians should consider the 

perspectives of both the adolescent and their parents and relational issues between them. 

These findings are consistent with contemporary theories of pediatric self-management 

which suggest that interventions need to account for the relational interactions (e.g., Modi 

et al., 2012). 

 The meta-analysis presented in the next chapter examines the efficacy of 

psychological interventions in promoting adherence and improving quality of life and 

family functioning outcomes in adolescents with chronic illness. Some of the interventions 

included in the meta-analysis involve parents, whilst others are aimed at only the 

adolescent. The involvement of parents in these interventions was included as a moderator 

of intervention efficacy in the meta-analysis.  

 The results of the primary analysis which examined the efficacy of psychological 

interventions to promote adherence at posttreatment is presented in the main paper in the 

next chapter. The results of the secondary analyses, which examined the effects of 

adherence at follow-up and quality of life and family functioning outcomes at 

posttreatment and follow-up are also presented in the main paper. Exploratory analyses 

which examined the effects of different adherence measures at both posttreatment and 

follow-up are presented in an additional results chapter in chapter six. Sensitivity, 

moderator and subgroup analyses were performed where possible. The results of which are 

also reported.   
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Abstract 

Background: Adolescents with chronic illnesses have higher rates of non-adherence 

compared to children and adults. This is due to the complexity of managing chronic 

illnesses during an already challenging period. No meta-analysis examining the efficacy of 

adherence-promoting psychological interventions in adolescents specifically exists. 

Objective: To examine the efficacy of psychological interventions in promoting adherence 

and improving quality of life and family functioning in adolescents with chronic illness.  

Method: A systematic review and meta-analysis of randomised controlled trials examining 

the efficacy of psychological interventions for adolescents with chronic illness was 

conducted. CINAHL, MEDLINE, and PsycINFO were systematically searched from 2007 

until 2020. Risk of bias assessments were undertaken. 

Results: Thirty-six studies met inclusion criteria. The exclusion of high risk of bias studies 

resulted in significant small effects on adherence outcomes (g = 0.30) and quality of life 

outcomes (g = 0.14) at posttreatment, with low heterogeneity. Follow-up, moderation and 

subgroup analyses were limited by the number of studies.  

Conclusion: The findings suggest that psychological interventions for improving 

adherence in adolescents with chronic illness have limited efficacy. Future high-quality 

research recruiting adolescent samples with poor adherence is needed.  

Keywords: adherence; chronic illness; adolescents; interventions; meta-analysis 
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Introduction 

Increasing numbers of adolescents are living with a chronic illness which 

significantly impacts their daily lives (Hanghøj & Boisen, 2013; Heath et al., 2017). 

Chronic illnesses are those with a duration of more than three months which requires some 

form of on-going self-management (Heath et al., 2017; Law et al., 2019; van der Lee et al., 

2007). Suris et al. (2004) estimated that 10% of adolescents worldwide suffer with a 

chronic illness and Hagell et al. (2015) reported that in the UK there are increasing 

numbers of adolescents diagnosed with a chronic illness. Due to advances in treatment, 

increasing numbers of these adolescents will reach adulthood (Heath et al., 2017), but 

living with these illnesses and managing them often requires complex daily behaviours 

(Hanghøj & Boisen, 2013; Modi & Driscoll, 2020). 

Adherence is defined as “the extent to which a person’s behaviour – taking 

medication, following a diet, and/or executing lifestyle changes, corresponds with agreed 

recommendations from a healthcare provider” (World Health Organisation, 2003, p.3). 

Adherence is vital in reducing healthcare utilisation and costs, decreasing the risk of 

morbidity and mortality and improving health outcomes (Kahana et al., 2008; Modi & 

Driscoll, 2020; Pai & McGrady, 2014). Despite this, adhering to treatment regimens is 

problematic for every patient group. However, it seems to be particularly problematic in 

adolescent samples (DiMatteo, 2004; Hanghøj & Boisen, 2013; Rapoff, 2010). Rapoff 

(2010) reported that rates of non-adherence average 50% in paediatric samples, with rates 

in adolescent samples specifically being as high as 75%. This compares to lower rates of 

non-adherence in adult populations, which are between 30% and 50% (Peng et al., 2020). 

Due to the high rates of treatment non-adherence in young people with chronic illness, 

many psychological interventions have been developed and evaluated which aim to promote 

adherence in these populations (Drotar, 2000; Kahana et al., 2008; Modi & Driscoll, 2020). 
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Several meta-analyses examining the efficacy of these interventions to promote 

adherence in children and young people with chronic illness have been conducted. The first 

systematic reviews and meta-analyses in the field were conducted by Graves et al. (2010) 

and Kahana et al. (2008). Overall, they found that psychological interventions can effectively 

promote adherence in paediatric samples and result in positive health outcomes. These 

reviews highlighted the significant amount of heterogeneity in the reporting of the first 

adherence-promoting intervention research and argued that further transparency in reporting 

and standardisation was needed. An overall limitation of these early reviews is that only a 

small proportion of included studies were randomised controlled trials (RCTs).  

The most recent systematic review and meta-analysis was conducted by Pai and 

McGrady (2014). They were more rigorous in their methods, as they included only RCTs. 

They found that studies published between 2007 and 2013 showed heterogeneous and 

relatively small effect sizes at posttreatment (d = 0.20) and follow up (d = 0.29). Quality 

assessments also suggested that there was great need for improvement. Pai and McGrady 

(2014) were unable to examine whether developmentally specific interventions, such as 

those delivered to adolescents only, produced larger treatment effects, because the majority 

of included studies included mixed child and adolescent samples.  

Adolescents seem to have more difficulties with adhering to treatment regimens 

than children and adults (Hanghøj & Boisen, 2013; Rapoff, 2010). It has been suggested 

that poor adherence in this population results from the challenging nature and complexity 

of managing chronic illnesses coupled with an already challenging developmental phase 

where individuals experience considerable physical, social and psychological changes 

(Yeo & Sawyer, 2005; Viner & Christie, 2005). Adolescents with chronic illnesses often 

begin and are expected to have to be more autonomous in the management of their illness, 

as parents begin to have less involvement. Given the additional burden that managing 
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complex illnesses brings, adolescents may struggle with the transition from parental to 

self-management, particularly when such illnesses or their treatments may make them feel 

different from their peers (Lerch & Tharne, 2019; Yeo & Sawyer, 2005). Therefore, it is 

important to examine adherence-promoting interventions aimed at adolescents with 

chronic illness specifically, which has not been thoroughly examined to date.  

Since the publication Pai and McGrady’s (2014) meta-analysis, the adherence-

promoting research field has seen significant growth and an increased rigour in methods 

(Modi & Driscoll, 2020). Due to advances in technology the research methods employed 

by adherence-promoting researchers has changed in recent years. Both the way that 

interventions are delivered, and the way adherence is measured has changed, as 

increasingly interventions are delivered via technology (e.g., web-based delivery compared 

with face-to-face methods) and studies use more rigorous and objective measures of 

adherence, such as electronic monitoring (Modi & Driscoll, 2020). Further, studies are 

recruiting narrow age ranges in their samples and now many RCTs recruiting adolescents 

only exist (e.g., Ellis et al., 2019; Kosse et al., 2019). Therefore, an updated systematic 

review and meta-analysis in this area, focussed specifically on adolescents, is needed.  

The first aim of the current systematic review and meta-analysis is to address these 

aforementioned gaps by examining the efficacy of interventions, published within the last 

14 years, aimed at promoting treatment adherence in adolescents with chronic illness.  

 Further, previous meta-analyses of adherence-promoting interventions in children 

and young people with chronic illness have focused solely on adherence and health 

outcomes (Graves et al., 2010; Pai & McGrady, 2014). However, adherence has been 

linked to other outcomes including health related quality of life and family functioning 

outcomes (Fredericks et al., 2008; Psihogios et al., 2019). Therefore, the secondary aim of 
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the current meta-analysis and systematic review is to examine whether interventions aimed 

at promoting treatment adherence in adolescents also improve adolescent quality of life 

and family functioning outcomes.     

Research Questions 

The research question was developed using the PICOS method (Richardson et al., 

1995) and this method assisted in identifying the key search terms needed to answer the 

question. These were: 

Patients and their problems: Adolescents (10–19 years) with chronic illness. 

Intervention: Psychological intervention aimed at improving treatment adherence.  

Comparison: Control groups.  

Outcomes: Treatment adherence.  

Study design: Randomised controlled trials. 

 The primary research question is ‘what is the efficacy of psychological 

interventions to promote adherence to treatment in adolescents with chronic illness?’ 

The secondary questions are 1) ‘Do psychological interventions aimed at promoting 

treatment adherence in adolescents with chronic illness improve adolescent quality of life 

and family functioning outcomes?’ 2) ‘Do moderator variables including parental 

involvement, intervention delivery, chronic illness type or sample (i.e., whether 

adolescents with poor adherence were targeted or not) affect the efficacy of adherence-

promoting psychological interventions?’ 

Methods 

Guiding Framework and Registration  

This meta-analysis and systematic review were guided by the methodology set out 

by Khan et al. (2003) and Cuijpers’ (2016). The Preferred Reporting Items for Systematic 
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Reviews and Meta-Analyses (PRISMA, Moher et al., 2009) were adhered to using the 27-

item checklist. See supplementary material for full details.   

The review protocol was registered on PROSPERO (Registration number: 

CRD42020165792). 

Search Strategy  

The initial pre-planned systematic search was completed on 26th February and 

searched the literature from January 2007 until 26th February 2020 in three electronic 

databases: MEDLINE (EBSCO), CINAHL (EBSCO) and PsycINFO (EBSCO). Before 

implementation the search terms were agreed with the fifth author to ensure to it was 

robust and rigorous. The search was updated on 2nd November 2020 before the analysis 

was conducted. 

In order to find RCTs, the search used the evidenced-based strategy recommended 

by Cochrane (Cochrane, 2020) in MEDLINE and PsychINFO and the strategy outlined in 

Glanville et al. (2019) in CINAHL. The final search terms used can be found in Table 4.1. 

A copy of the MEDLINE search string has been provided in Appendix D.  

Additionally, the reference lists of any relevant reviews, books and included studies 

were hand searched. Grey material was not included to ensure that studies were subject to 

peer-review.   
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Table 4.1 

Final Search Terms 

Concept One 
Terms for 
population 

Concept Two 
Terms for chronic 
illness 

Concept Three 
Terms for 
adherence 

Concept Four 
Terms for 
psychological 
intervention 

Child* OR 
adolescen* OR 
youth OR teen* OR 
"young people" OR 
infant OR "young 
adult*"  
 

“Chronic illness*” 
OR "Chronic 
disease*" OR 
epilepsy OR 
diabetes OR asthma 
OR "sickle cell 
disease" OR 
transplant* OR 
"spina bifida" OR 
"cystic fibrosis" OR 
"human 
immunodeficiency 
virus" OR HIV OR 
arthritis OR 
"inflammatory 
bowel disease*" OR 
obesity OR cancer 
OR “chronic pain” 
OR “gastrointestinal 
disease*” OR 
“communicable 
disease”  

Adherence OR 
compliance OR 
concordance OR 
non-adherence OR 
self-management 
OR “poorly 
controlled”  

Intervention* OR 
program* OR 
cognitive OR 
behaviour* OR 
behavior* or 
multisystemic or 
educat* 

Note. MeSH terms were used where available. Free text was used to search titles and 
abstracts. “Apply related words” and “apply equivalent subjects” were used to increase the 
inclusiveness of the search. No language limits were put on the search, as the Librarian 
recommended. 
 
Inclusion and Exclusion Criteria 

These criteria are in Table 4.2 and were based on the PICOS acronym.  
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Table 4.2 

Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Population 
Adolescents with a chronic illness 
(Heath et al., 2017; Law et al., 
2019; van der Lee et al., 2007), 
aged between 10 and 19 years 
(World Health Organisation, n.d.) 
and/or their parents/caregivers. 

Population 
Individuals who are either younger 
than 10 years of age or older than 19 
years of age or there is a mixed 
sample of adults/children and 
adolescents and/or chronically ill 
and well adolescents. 
Samples of adolescences with 
psychological disorders (i.e., 
depression) or neurodevelopmental 
disorders (i.e., Autism) only.  
Samples of adolescents with obesity 
only.  

 
Intervention 

A psychological intervention 
aiming to address adherence and/or 
self-management. This is defined in 
the literature as interventions which 
have a cognitive and/or behavioural, 
educational, organisational, social 
or a family component including 
multisystemic therapy or those 
which use technology-based 
approaches (Graves et al., 2010; 
Kahana et al., 2008; Modi & 
Driscoll, 2020; Pai & McGrady, 
2014). 

 
Intervention 

There is no intervention used.  
The intervention is a surgical, drug 
or dietary intervention only.  

 
Comparison 

A control group is used to assess 
the effectiveness of the 
intervention, including waiting list 
groups, treatment as usual (TAU), 
standard care, and attention control 
groups.   

 
Comparison 

No control group was used. 
The control group was another 
psychological intervention (e.g., 
comparing face-to-face delivered 
intervention to the same 
intervention delivered remotely).  

 
Outcome 

A measure of adherence or 
adherence to multiple domains 
including self-care and/or self-
management was included. This 
includes adherence to medication, 

 
Outcome 

Adherence or self-management was 
not measured.  
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Inclusion Criteria Exclusion Criteria 

dietary, and exercise/behaviour 
regimens using either patient self-
report, parent or other carer self-
report, electronic monitors, pill 
refills or diaries.  

 
Study Design 

A randomised controlled trial 
(RCT) design only where data is 
available to compute effect sizes.  
RCTs must include a minimum of 
10 participants randomised in each 
arm. 

 
Study Design 

Non-RCT designs. 
RCTs that do not report the data 
needed to calculate effect sizes will 
be excluded from the meta-analyses. 
Less than 10 participants 
randomised in each arm. 

 
Manuscript 

Manuscripts which have been 
written or translated into the English 
language. 
Manuscripts that have been peer-
reviewed. 

 
Manuscript 

Manuscripts that have been written 
in any language other than the 
English language unless a translated 
version is available.  
Manuscripts that have not been 
peer-reviewed. 

Note. Table 4.2 continued.  

Study Selection 

Studies identified by the searches were extracted into Microsoft Excel. After 

duplicates were removed, titles and abstracts were screened for eligibility and removed if it 

was clear that they did not meet criteria. Full-text articles were then read to assess 

eligibility and, if excluded, each was coded in order to provide the reason for this. 

Approximately 20% were read and checked with the second author. For inter-rater 

reliability, a further 25% of full-text articles were checked independently and any 

disagreements were discussed.  

Quality Assessment 

The Cochrane Collaboration's risk of bias tool was used to assess study quality 

(Higgins & Green, 2008). This included the consideration of sequence generation; 

allocation concealment; blinding of outcome assessors; incomplete outcome data and 
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selective outcome reporting. The Cochrane risk of bias tool for cluster-randomised designs 

(Eldridge et al., 2016) was used for cluster RCTs. An overall risk of bias rating was given 

using the criteria by Higgins et al. (2020). The first author independently conducted risk of 

bias assessment. For inter-rater reliability, 25% of included articles were checked 

independently and any disagreements were discussed.  

Data Extraction 

A standardised form was used to extract data from the included articles. The 

Cochrane Effective Practice and Organisation of Care (EPOC, 2020) extraction form was 

consulted. The following categories were included: general information; study setting; 

sample size and completion rates; diagnoses and demographic information; relevant 

primary and secondary outcome measures; intervention characteristics; type of control 

group; immediate posttreatment means, standard deviations and numbers of participants 

for each relevant outcome; follow-up means, standard deviations and numbers for each 

relevant outcome (if applicable); and information for assessment of risk of bias. The first 

author independently conducted the data extraction for each study. For inter-rater 

reliability, 25% of included articles were extracted independently.  

Data Analysis 

A narrative synthesis was completed for the systematic review. Following this, 

meta-analyses were conducted to estimate effect sizes. The MAVIS computer package 

(version 1.1.3; Hamilton et al., 2017) was used to analyse all study data. The primary 

analysis explored effects of treatment on adherence outcomes at posttreatment (i.e., the 

first assessment time point following the end of the intervention). Where data were 

available, Cohen's d effect sizes were calculated for each study and transformed to Hedge’s 

g. Random effects models were used to account for study heterogeneity (Cooper et al., 

2009). In line with guidance from Fritz et al. (2012), an effect size of 0.2 was considered to 
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be small, with 0.5 being a medium effect and 0.8 being large. Sensitivity analyses were 

used to assess the impact of study bias and cluster-randomised controlled trials. 

Heterogeneity was investigated using the I² statistic (Higgins et al., 2003). A I² 

statistic of 25% or less was considered low heterogeneity, 50% was considered moderate 

and above 75% was considered high heterogeneity (Higgins et al., 2003). The Q-statistic 

was also used to assess study heterogeneity; if this was significant (p < .05), then it 

indicated that heterogeneity was higher than that expected by chance.  

Moderator and Subgroup Analyses 

Several moderator and subgroup analyses were conducted. Using MAVIS, the Qb 

statistic and its significance were used, which indicates the impact of the moderator on the 

variance across groups. The moderators were 1) sample (identified adolescents with poor 

adherence versus other); 2) type of chronic illness diagnosis (i.e., Diabetes versus other, 

Asthma versus other, etc.); 3) parental involvement (adolescent only versus parental 

involved); 4) intervention delivery (face-to-face delivery versus remote delivery). To 

improve the reliability of findings, all high risk of bias studies were excluded and only 

those with at least four studies in each subgroup were conducted. To correct for multiple 

analyses, the Holm-Bonferroni method (Holm, 1979) was used using the Gaetano (2018) 

Microsoft Excel calculator.  

Secondary Analyses 

Secondary analyses explored 1) the effects of adherence outcomes at follow-up; 2) 

the effects of the quality of life and family outcomes (secondary outcomes) at 

posttreatment; 3) the effects of secondary outcomes at follow-up. Sensitivity analyses as 

well as moderation and subgroup analyses were conducted if there were sufficient studies 

(i.e., at least four in each subgroup). Forrest plots were created for each analysis.  

Publication Bias 
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Publication bias was assessed in two ways using MAVIS. First, a rank correlation 

tests for the funnel plot asymmetry were conducted, where a significant correlation (p < 

0.5) indicated funnel plot asymmetry and publication bias. Second, the trim and fill 

procedure were used to indicate if there were any missing null studies that could account 

for significant funnel plot asymmetry (Hamilton et al., 2017). 

Results 

Search Results  

The PRISMA flow diagram is outlined in Figure 4.1. A total of 7789 papers were 

identified by the searches, leaving 5931 after duplicates were removed. Following the 

screening of titles and subtracts, a total of 311 full-text papers were read. This resulted in a 

total of 38 papers, describing 36 studies (as two papers provided data for the secondary 

outcomes of two included studies). Thirty of these studies (with a total of 31 papers) were 

included in the quantitative synthesis. There was 96.77% agreement on inclusion of 

studies. 
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Figure 4.1 

PRISMA Flow Diagram (Liberati et al., 2009) 

Missing Data  

Twenty-three studies did not provide all data needed for the analyses. Therefore, 

the corresponding authors of all of these studies were contacted. Full details of the data 

provided by authors and missing data for each study is in the study characteristics table in 

Table 4.3. For the posttreatment adherence data, nine studies had missing data and were 

therefore excluded from the primary analysis.   

Study Characteristics  
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Of the papers independently extracted, all extracted data was consistent with that 

completed by the first author.  

Study Design 

The 36 studies were conducted across seven countries, including US (n = 24), 

Canada (n = 5), Denmark (n = 1), The Netherlands (n = 2), Northern Taiwan (n = 1), 

Zimbabwe (n = 1) and South Africa (n = 2). They were conducted across a range of 

settings, the majority of which were paediatric clinics (n = 24) but also included schools (n 

= 3), pharmacies (n = 1), hospitals (n = 6), and medical centres (n = 2). Control groups 

were mostly usual/standard care (n = 17) but also included attention control (n = 9), 

waitlist control (n = 6), no treatment control/inactive control group (n = 1), publicly 

available website (n = 2) or in one study a non-contingent group where participants earned 

incentives at random. For the 12 studies which included a follow-up time point, the 

average was 9.17 months (range 2-18). 

Participants 

In total, 3971 (mean = 110.31, range = 24-345) participants were recruited. On 

average, 56.66% of the participants were female (one study did not report this). There were 

a wide range of chronic illness diagnoses in the studies including Type 1 Diabetes (T1D, n 

= 15), Type 2 Diabetes (T2D, n = 1), Asthma (n = 10), Human Immunodeficiency Virus 

(HIV, n = 3) and Inflammatory Bowel Disease (IBD, n = 3), Juvenile Idiopathic Arthritis 

(JIA, n = 3), Chronic Pain (n = 1) and Sickle Cell Disease (n = 1). Only eleven of the 

studies specifically targeted adolescents with poor or suboptimal adherence. Three studies 

did not report the retention at the longest follow-up time point, but for studies who did 

there was an average of 86.64% retention (range 62.26-100%).  

Outcomes 
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Fifteen studies had more than one measure of adherence. For those with adherence 

data at posttreatment (n = 27), the measures of adherence selected included adolescent self-

report of specific chronic illness adherence/self-management (n = 16), objective measures 

(including electronic monitoring, n = 7) and joint adolescent and parent measures 

(including report and interviews, n = 4). For those with adherence data at follow-up (n = 

11), the measures of adherence selected included adolescent report (n = 5), objective 

measures (n = 5) and adolescent and parent measures (n = 1). Eighteen studies included a 

quality of life measure. Of these, 14 studies had data at posttreatment and seven at follow-

up. A total of eight studies had family functioning data including family conflict (n = 4), 

family impact (n = 1), communication (n = 1), family relationships (n = 2). Of these, six 

studies had data at posttreatment and four at follow-up.  

Intervention Characteristics  

Interventions in 21 studies included adolescents and their caregivers, whilst 15 

included adolescents only. Seventeen of the studies were delivered remotely (either via 

telehealth, video or telephone calls), 12 were face-to-face and seven were both face-to-face 

with a remote element (including text messages, telephone and video calls). Twenty-nine 

of the studies included individual sessions, six included group sessions and one had both 

group and individual sessions. The average number of planned sessions for those studies 

who reported this (n = 6 did not report this information), was 10.11 (range 1-40). Three 

studies reported that they did not have a planned number of sessions and were based on the 

needs of individual participants, for these three studies the average number of sessions 

delivered was 40.26 (range 27.09-48).  
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Table 4.3 

Study Characteristics Table 

Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Bhana et al. 
(2014) 

South Africa, 
Hospital 

65; Not 
reported 

HIV; 10-
14; 51% 

The VUKA family 
program; 6 sessions 
(Not reported); 
Family 
intervention; Face-
to-face; Groups 
(multi-family 
groups) 

Wait-list 
control 

Adherence to HIV 
medication, 
measured using a 
single item 
(adolescent report) a; 
No QoL measure; 
Caregiver 
Communication 
Frequency and 
Caregiver 
Communication 
Comfort using the 
Family Environment 
Scale/Family 
Assessment Measure 
(FES/FAM) ab  
 

N/A High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Bruzzee et 
al. (2008) 

US, school 24; 95.8% 
(data based 
on students) 

Asthma; 
11-14; 
46% 

It’s a family affair! 
A school-based 
intervention; 6 
child sessions (6) 
and 5 parent 
sessions (3); 
Parental 
involvement; Face-
to-face; groups 

No 
treatment 
control 

Asthma 
management; two 
indices measuring 
management 
behaviours: attack 
management  
and symptom  
Prevention b, 
(adolescent only); 
No QoL measure; 
Parent- 
Adolescent 
Relationship 
Questionnaire 
(communication, 
problem-solving and 
hostility/warmth 
subscales) b 

2 c Moderate 
(some 
concerns) 

         
Bruzzee et 
al. (2010) 

US, schools 345; 
81.45% 

Asthma; 
14-16; 
70.44% 

Asthma Self-
management for 
adolescents 
(ASMA); 3 

Wait-list 
control 

Asthma 
management; two 
indices measuring 
management 

12 Moderate 
(some 
concerns) 



ADHERENCE IN ADOLESCENCE 
 

 

99 

 

Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

workshops (2.8) 
and 5 individual 
coaching sessions 
(4.9); No parental 
involvement; Face-
to-face; groups and 
individual sessions 
 

behaviours: attack 
management and 
symptom prevention  
(adolescent report) ab 

Pediatric Asthma 
Quality of life 
Questionnaire a; No 
FF measure  
 

Carlsen et 
al. (2017) 

Denmark, 
pediatric clinic 

53; 62.26% IBD; 10-
17; 58.5% 

Interactive web-
based disease 
monitoring tool; 
Not reported; 
Parental 
involvement; 
Online; Individual 
use with peer 
discussions 
 

Standard 
care 

IBD medication 
adherence; The 
Medication 
Adherence Report 
Scale (MARS) and 
visual analogue scale 
(VAS) d; IMPACT 
III self-reported 
Health-Related  
QoL d; No FF 
measure 
 

N/A Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Chawana et 
al. (2017) 

South Africa, 
public health 
clinic 

50; 100% HIV (poor 
control); 
10-18; 
54% 

Home-based 
enhanced 
adherence 
intervention with 
text messages; 17 
(Not reported); No 
parental 
involvement; Face-
to-face and text 
messages; 
Individual sessions 

Standard 
care 

ART adherence; 
AIDS Clinical Trials 
Group (ACTG) 
adherence follow-up 
questionnaire 
(QLO702) and 
visual analogue scale 
(VAS; adolescent 
report) a; No QoL or 
FF measures 

N/A Moderate 
(some 
concerns) 

 
Davis et al. 
(2019) 

 
US, pediatric 
clinics 

 
319; Not 
reported 

 
Persistent 
asthma; 1-
17; 65.5% 

 
Question prompt 
list and educational 
video intervention; 
1 (Not reported); 
Parental 
involvement; Face-
to-face; Individual 
sessions 
 

 
Usual care 

 
Asthma medication 
adherence; Visual 
analog scale  
(VAS) ef; No QoL or 
FF measures 

 
N/A 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Ellis et al. 
(2007a)  

Endocrinology 
clinic, US 

127; 
79.53% 

Poorly 
controlled 
Type 1 
Diabetes; 
10-17; 
51%               

Multisystemic 
therapy; Not a set 
number of sessions 
(48 for treatment 
completers and 9 
for dropouts); 
Family 
intervention; Face-
to-face; Individual 
family sessions 

Standard 
care 

Blood glucose 
monitoring; 
electronic monitor; 
No QoL measure; 
Diabetes Family 
Behavior Checklist 
(DFBC) and Family 
Relationship Index 
(data extracted from 
Ellis et al., 2007b) d 

6 Moderate 
(some 
concerns) 

 
Ellis et al. 
(2012) 

 
University-
affiliated 
pediatric 
endocrinology 
clinic, US 

 
146; 98% 

 
Poorly 
controlled 
Type 1 
Diabetes; 
10-18; 
82%  

 
Multisystemic 
therapy; Not a set 
number of sessions 
(45.7); Family 
intervention; Face-
to-face; Individual 
family sessions 

 
Attention 
control 

 
Diabetes regimen 
adherence; Diabetes 
Management Scale d; 
No QoL or FF data  

 
12 

 
Moderate 
(some 
concerns) 

 
Ellis et al. 
(2019) 

 
Pediatric 
endocrinology 
clinic, US 

 
50; 91% 

 
Poorly 
controlled 
Type 1 
Diabetes; 

 
REACH for 
Control (adaption 
of MST-
healthcare); The 

 
Standard 
care 

 
Blood glucose 
monitoring; 
electronic monitor g 
(The Diabetes 

 
N/A 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

10-18; 
62%  

expected number of 
primary sessions 
was 20 (16.6 for 
completers and 4.7 
for dropouts), 
while the expected 
number of follow-
up sessions was 16 
(1.6 completers and 
0.3 dropouts); 
Family 
intervention; Face-
to-face; Individual 
family sessions 

Management Scale); 
Diabetes quality of 
life-youth scale 
(DQOL-Y); No FF 
measure 

 
Goyal et al. 
(2017) 

 
Two pediatric 
endocrinology 
centers, 
Canada  

 
92; 95.65% 

 
Type 1 
Diabetes 
(struggling 
with 
glycemic 
control); 
11-16; 
55.43%  

 
A mobile app for 
the self-
management of 
Type 1 Diabetes; 
NA; No parental 
involvement; 
Online; Individual 

 
Treatment 
as usual  

 
Blood glucose 
monitoring; 
electronic monitor g 
(The Self-Care 
Inventory); The 
Diabetes Quality of 
Life for Youth 

 
12 c 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

 use with peer 
discussions 

(DQOLY) b; No FF 
measure 

 
Green et al. 
(2017) 

 
Two pediatric 
sickle cell 
clinical sites; 
US 

 
28; 89.29%  

 
Sickle cell 
disease, 
(poor 
adherence)
; 10-18; 
42.9% 

 
“HABIT” 
Community 
healthcare workers 
performed 
adherence support 
through home 
visits, augmented 
by tailored text 
messages; Not 
reported (4.9); 
Parental 
involvement; Face-
to-face and text 
messages; 
Individual sessions 
 

 
Attention 
control 

 
Hydroxyurea 
adherence; 
Percentage decrease 
from HbF gh 
(Prescription refill 
[PDC] and Morisky 
self-report scale for 
both parent and 
child); PedsQL 
Generic Core Scale 
(self-report) eh (data 
extracted from 
Smaldone et al., 
2018); No FF 
measure 
 

 
N/A 

 
Moderate 
(some 
concerns) 
 

Greenley et 
al. (2015) 

Outpatient 
clinic, US 
 

76; 88.15% IBD; 11-
18; 45%  
 

Problem solving 
skills training; 2 
(Not reported); 
Parental 

Wait list  Oral medication 
adherence; MEMS 
track caps electronic 
monitor d; PedsQL 

N/A Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

involvement; 
Telephone 
sessions; Individual 
sessions  

generic core scales d; 
No FF measure 

 
Hommel et 
al. (2012) 

 
Outpatient 
clinic, US 
 

 
41; 97.56% 

 
IBD; 11-
18; 50% 

 
Family based group 
behavioural 
intervention; 4 
session (Not 
reported); Parental 
involvement; Face-
to-face; Group 
sessions 

 
Usual care 

 
IBD medication 
adherence; Pill 
count, Treatment 
Regiment Adherence 
Questionnaire; 
MEMS track caps 
electronic monitor d; 
No QoL or FF 
measures  

 
N/A 

 
Moderate 
(some 
concerns) 
 

 
Jaser et al. 
(2014)   

 
Outpatient 
pediatric 
diabetes clinic, 
US  

 
39; 92.31% 

 
Type 1 
Diabetes; 
13-17; 
51.28%  
 

 
Positive 
psychology 
intervention; 4 (Not 
reported); Parental 
involvement; 
Telephone sessions 
and text messages; 
Individual sessions 

 
Attention 
control 

 
Blood glucose 
monitoring; 
Electronic monitor ag 
(The Self-Care 
Inventory and SCI 
Blood Glucose 
Regulation Scale 
both with parent and 

 
6 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

adolescent report a; 
PedsQL Diabetes a; 
Diabetes Family 
Conflict Scale ai  

 
Jaser et al. 
(2019)   

 
Academic 
medical center, 
US 

 
120; 
83.33% 
(based on 
child data) 
 

 
Type 1 
Diabetes; 
13-17; 
52.5% 
 

 
Positive affect 
intervention; 8 (Not 
reported); Parental 
involvement; 
Telephone sessions 
and text messages; 
Individual sessions 
 

 
Attention 
control 

 
Blood glucose 
monitoring; 
Electronic monitor g 

(The Self-Care 
Inventory both 
adolescent and 
parent); PedsQL 
Diabetes; No FF 
measure 
 

 
 
6 

 
Moderate 
(some 
concerns) 
 

 
Jaser et al. 
(2020) 

 
Diabetes 
clinic, US 

 
39; 89.74% 

 
Type 1 
Diabetes; 
13-17; 
53% 
 

 
Sleep coach 
intervention; 3 (Not 
reported); No 
parental 
involvement; 
Telephone 

 
Standard 
care  

 
Diabetes 
management; The 
Self-Care  
Inventory e; No QoL 
or FF measures 

 
N/A 

 
Moderate 
(some 
concerns) 
 



ADHERENCE IN ADOLESCENCE 
 

 

106 

 

Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

sessions; Individual 
sessions 

         
         
Johnson et 
al. (2016) 

Pediatric 
outpatient 
setting, US 

98; 90.82% Asthma; 
12-17; 
49.4% 

MyMediHealth 
(MMH) website 
and short 
messaging service; 
Over three weeks 
(2.5 times log in; 
12 text reminders); 
No parental 
involvement; 
Online and text 
messages; 
Individual sessions; 
Individual use  

Standard 
care 

Compliance with 
asthma controller; 
Self-report about 
compliance during 
the past seven days a; 
Mini PAQLQ a; No 
FF measure 
 

N/A Moderate 
(some 
concerns) 
 

 
Joseph et al. 
(2007) 

 
School, US 

 
314; 87% 

 
Asthma; 
14-16; 
63.4% 

 
Puff city, web-
based asthma 
management 
program; 4 (Not 
reported); No 

 
Generic, 
publicly 
available 
asthma 
websites 

 
Controller 
adherence; Self-
report d; Juniper self-
report measure; No 
FF measure 

 
N/A 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

parental 
involvement; 
Online; Individual 
use 

 
Kichler et 
al. (2013) 

 
Diabetes 
clinic, US 

 
30; 83.33% 

 
Type 1 
Diabetes; 
13-17; 
53% 

 
Diabetes 
adjustment and 
coping group 
therapy program; 6 
(Not reported); 
Parental 
involvement; Face-
to-face; Groups 

 
Wait-list 
control 

 
Diabetes 
management; The 
Self-Care  
Inventory ae; PedsQL 
General aeh; PedsQL 
Family Impact a 

 

 
N/A 

 
High 

 
Kohut et al. 
(2016) 

 
Large pediatric 
tertiary 
hospital; 
Canada  

 
30; 93.33% 

 
Chronic 
pain; 12-
18; 93% 
 

 
iPeer2peer 
program, a peer 
mentorship 
program that 
provides modelling 
and reinforcement 
by peers online; 10 
(Not reported); No 
parental 

 
Wait-list 
control 

 
Self-management of 
chronic pain; Self-
management skills 
assessment guide 
(SMSAG); No QoL 
or FF measures 

 
N/A 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

involvement; 
Skype calls; 
Individual sessions 
 

 
Kosse et al. 
(2019) j 

 
Community 
pharmacies, 
The 
Netherlands 

 
66 
pharmacies 
(253 
patients 
signed up); 
92.49% 

 
Asthma; 
12-18; 
52.6% 

 
The Adolescent 
adherence patient 
tool (ADAPT), an 
interactive mobile 
health (mHealth) 
intervention; 6-
month access (Not 
reported); No 
parental 
involvement; 
Online; Personal 
use but with a peer 
chat function   

 
Usual care 

 
Asthma medication 
adherence; 
Medication 
Adherence Report 
Scale (MARS); 
Pediatric asthma 
quality of life 
questionnaire 
(PAQLQ); No FF 
measure 
 

 
N/A 

 
High 

 
 
Mayer-
Davis et al. 
(2018) 

 
 
Pediatric 
endocrinology 

 
 
258; 
93.41% 

 
 
Type 1 
Diabetes; 

 
 
Flexible Lifestyles 
Empowering 
Change (FLEX), 

 
 
 
Usual care 

 
 
Diabetes self-
management 
behaviours; The 

 
 
 
N/A 

 
 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

diabetes 
clinics, US 

13-16; 
49.65% 

adaptive 
behavioural 
intervention; 4 to 8 
sessions (as well as 
brief contacts as 
needed, Not 
reported); Parental 
involvement; Face-
to-face and use of 
technology 
(telephone or video 
calls); Individual 
sessions 

Diabetes Self-
management 
assessment Profile 
(DSMP-SR) e; 
PedsQL–generic e; 
The diabetes family 
conflict scale 
(DFCS) i 

 

 
Mosnaim et 
al. (2013) 

 
Outpatient 
setting, US 

 
68; 85.29% 
 
 

 
Asthma 
(poor 
adherence)
; 11-16; 
52.9% 

 
Peer group 
intervention and 
mP3 peer-recorded 
asthma messages; 8 
(Not reported); No 
parental 
involvement; Face-
to-face and some 

 
Attention 
control 

 
ICS adherence; 
Electronic monitor dg 
(self-reported 
adherence); No QoL 
or FF measures  

 
N/A 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

MP3 messages; 
Groups 
 

Mulvaney 
et al. (2010) 

Pediatric 
Diabetes 
Clinic, US 

52; Not 
reported 

Type 1 
Diabetes; 
13-17; Not 
reported 

Internet-based self-
management 
support 
intervention; 6 
(5.2); No parental 
involvement; 
Online; Individual 
use but also social 
networking via 
peer platform 

Usual care Diabetes self-
management; 
Diabetes Behaviour 
Rating Scale; No 
QoL or FF measures 

N/A High 

 
Naar-King 
et al. (2014) 

 
University-
affiliated 
pediatric 
asthma clinic 
or during 
inpatient 
hospitalization, 
US 

 
170; 
93.53% 

 
Asthma; 
12-16; 
38.92% 

 
Multisystemic 
therapy-healthcare; 
Not a set number of 
sessions (27.09); 
family 
intervention; face-
to-face; Individual 
family sessions 
 

 
Attention 
control 

 
Asthma medication 
adherence; The 
family asthma 
management system 
scale (FAMSS) fh 

(Daily Phone Diary, 
adolescent self-
report); No QoL or 
FF measures  

 
N/A 

 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

 
Nansel et al. 
(2007) 

 
Pediatric 
endocrinology 
clinics, US 

 
81; 93% 

 
Type 1 
Diabetes; 
11-16; 
55.55% 

 
Diabetes personal 
trainer 
intervention; 6 with 
subsequent 
telephone calls 
(Not reported); 
Parental 
involvement; Face-
to-face with 
additional 
telephone calls; 
Individual sessions 
 

 
Attention 
control 

 
Diabetes self-
management; 
Diabetes Self-
Management  
Profile ae; The 
Diabetes Quality of 
Life  
Scale ac; No FF 
measure 

 
6 

 
Moderate 
(some 
concerns) 
 

Raiff et al. 
(2016) 

Urban 
outpatient’s 
diabetes  
center, US 

52; 78.85% Type 1 
Diabetes 
(non-
adherent); 
13-18; 
41.75% 

Internet-based 
incentives to meet 
web camera-
verified SMBG 
goals to earn 
incentives plus 
brief motivational 
interviewing; 1 MI 
session and 20 days 

Non-
contingent 
(NS) 
groups 
where they 
earned 
incentives 
at random  

Blood glucose 
monitoring; 
electronic monitor a; 
No QoL or FF 
measures 

N/A High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

treatment (Not 
reported); No 
parental 
involvement; 
Online; Individual 
sessions 

 
 
Rikkers-
Mutsaerts et 
al. (2012) 

 
 
University 
medical centre, 
The 
Netherlands 

 
 
90; 83.33% 

 
 
Asthma 
(poorly 
controlled)
; 12-18; 
50% 

 
 
Internet-based self-
management 
(IBSM) 
intervention; Not a 
set number of 
sessions (Not 
reported); No 
parental 
involvement; Face-
to-face and web-
based including 
telephone calls and 
text messages; 
Group sessions 

 
 
Usual care 
 

 
 
Medication 
adherence; Self-
report (adolescent 
only) a; Pediatric 
asthma quality of life 
questionnaire 
PAQLQ c; No FF 
measure  
 

 
 
N/A 

 
 
Moderate 
(some 
concerns) 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Stanger et 
al. (2018) 

Endocrinology 
clinics in a 
children’s 
hospital, US 
 
 
 
 

61; 98.36% Type 1 
Diabetes 
(poorly 
controlled)
; 13-17; 
42.6% 

Web-delivered 
multicomponent 
intervention 
(WebRx); 40 (Not 
reported); Parental 
involvement; Face-
to-face; Individual  

Usual care Blood glucose 
monitoring; 
electronic monitor a; 
No QoL; Revised 
Diabetes Family 
Conflict Scale a 

12 Moderate 
(some 
concerns) 
for 
adherence 
data 
High for 
FF data 
 

 
Stinson et 
al. (2010) 

              
Tertiary care 
centres, 
Canada 
 

 
46; 86.96% 

 
JIA; 12-
18; 
69.65% 

 
An internet-based 
multicomponent 
intervention; 12 
(Not reported); 
Parental 
involvement; 
Online and 
telephone sessions; 
Individual use and 
telephone calls, but 
with social support 
  

 
Attention 
control 

 
JIA treatment 
adherence; JIA-
specific Child 
Adherence Report 
Questionnaire 
(CARQ) and the 
Parent Adherence 
Report 
Questionnaire 
(PARQ) b; Juvenile 
Arthritis Quality of 
Life Questionnaire 

 
N/A 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

(JAQQ) adolescents 
only; No FF measure 
 

Stinson et 
al. (2016) 

Pediatric 
tertiary 
hospital, 
Canada 
 

39; 76.92% JIA; 12-
18; 96.7% 

iPeer2peer 
program, a peer 
mentorship 
program that 
provides modelling 
and reinforcement 
by peers online; 10 
(Not reported); No 
parental 
involvement; 
Skype calls; 
Individual sessions 

Wait-list 
control 

JIA treatment 
adherence; Medical 
issues, Exercise, 
Pain and Social 
support 
questionnaire 
(MEPS) (self-report, 
adolescent only); 
PedsQL Arthritis 
module b; No FF 
measure 
 

N/A High 

 
Stinson et 
al. (2020) 

 
Pediatric 
rheumatology 
centers, 
Canada 

 
333; 
65.77% 

 
JIA; 12-
18; 70.3% 

 
Teens taking 
charge web-based 
self-management 
intervention; 12 
module website 
plus monthly 
telephone calls 

 
Attention 
control 

 
JIA treatment 
adherence; Child 
Adherence Report 
Questionnaire be; 
PedsQL 
Rheumatology 

 
12 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

(Not reported); 
Parental 
involvement; 
Online and 
telephone sessions; 
Individual use and 
sessions 
 

Modules be; No FF 
measure 

Tseng et al. 
(2020) 

Tertiary 
hospital, 
Northern 
Taiwan 

90; 92.22% Asthma; 
12-18; 
43.4% 

Theoretical asthma 
self-management 
program; 3 (Not 
reported); Parental 
involvement; Face-
to-face with text 
messages and 
telephone calls; 
Individual sessions 

Usual care Asthma self-
management; 
Asthma Prevent and 
Management Index b; 
No QoL or FF 
measures 

N/A Moderate 
(some 
concerns) 

 
Whittemore 
et al. (2016) 

 
Diabetes 
clinics, US 

 
124; 
69.35% 

 
Type 1 
Diabetes; 
11-14; 
63% 

 
Teens.connect 
program, an 
interactive internet 
program; 10 
lessons (14 logons 

 
Attention 
control 
(publicly 
available 
website 

 
Diabetes 
management;  
The Self-Care  

 
6 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

per teen); No 
parental 
involvement; 
Online; Individual 
use but included 
discussion board 

with no 
lessons) 

Inventory a; PedsQL 
Diabetes a; No FF 
measure 

 
Willis et al. 
(2019) 

 
HIV clinics, 
Zimbabwe  

 
100; 68% 

 
HIV; 10-
15; 61% 

 
Community 
Adolescent 
Treatment 
Supporters (CATS) 
who deliver 
adherence and 
psychosocial 
support; Weekly 
visits over 12 
months (Not 
reported); No 
parental 
involvement; Face-
to-face, individual 
sessions 

 
Standard 
care 
 

 
ART adherence; 
Self-report d; No 
QoL or FF measures  
 
 

 
N/A 

 
High 
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Study 
author 
(year) 
 
 
 
Table 4.3 

Country and 
setting 

N 
randomised; 
% retention 
(at longest 
follow-up)  

Chronic 
illness 
diagnosis; 
participant 
age range; 
% female 

Intervention name; 
number of sessions 
(mean); 
parental/family 
involvement; 
delivery; format 

Control Adherence 
behaviour and 
measure; Quality of 
Life (QoL) measure; 
Family Functioning 
(FF) measure 

Longest 
follow-
up in 
months  

Overall 
quality 
rating  

Wysocki et 
al. (2007) 

Pediatric 
centers, US 

68 (from 
two arms 
analysed); 
83.33% 

Type 1 
Diabetes 
or insulin-
treated 
Type 2 
Diabetes 
(poorly 
controlled)
; 11-16; 
45.59% 

Behavioural family 
systems therapy; 12 
(Not reported); 
Family 
intervention; Face-
to-face; Individual 
family sessions 
 
 

Standard 
care 

Diabetes self-
management; 
Diabetes Self-
Management Profile; 
No QoL measure; 
Interaction 
Behaviour Code 
(data extracted from 
Wysocki et al., 
2008) 

 
18 

 
High 

Note. All included studies are referenced in a separate reference list in the supplementary material. 
a Authors provided data upon request. b Subscales averaged. c No data for posttreatment was available. d No data available for any relevant 
analysis. e Adolescent report chosen over parent report for primary analysis. f Data calculated using data available in the published paper.  
g Objective measure chosen over adolescent and/or parent report for primary analysis. h Chosen over a less reliable measure. I Parent report 
chosen over adolescent report. j Cluster RCT. 
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Quality Assessment 

Overall, 14 studies were rated as high risk of bias. An additional paper (Stanger et 

al., 2018) was rated as high risk for the family functioning outcome only. All other papers 

were rated as moderate risk which is due to many studies being rated as unclear in at least 

one of the domains. For studies independently rated, 94.4% were agreed upon and any 

disagreements were resolved via discussions. See Appendix E for quality ratings.  

Meta-Analysis Findings  

Primary Analyses  

  Effects for the primary outcome of adherence are presented in Table 4.4. A total of 

27 studies, compromising 2524 participants were included. Overall, a significant small 

effect (g = 0.21) was found where those participants who received the psychological 

intervention had better posttreatment adherence than participants in the control group. 

However, significant heterogeneity (p<.001) was found. 

Impact of Study Bias. A sensitivity analysis which excluded the high risk of bias 

studies are also presented in Table 4.4. The outcomes indicate that study bias had a 

substantial impact on the findings, as the effect size became larger (g = 0.30), and 

heterogeneity ceased to be significant. The forest plot for this analysis is presented in 

Figure 4.2. 

Impact of Cluster RCTs. A sensitivity analysis which excluded one cluster RCT 

study from the primary analysis did not lead to any considerable changes (see Table 4.4). 
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Table 4.4 
 
Outcome of Adherence at Posttreatment Analysis Including Moderation and Subgroup Analyses 
 
   k g 95% CI p-value   I2 (Q, p-value)  
 
 

Main analysis (N = 2524) 
Excluding high risk of bias studies (N = 1496) 
Excluding cluster study (N = 2290)  

27 
16 
26 

0.21 
0.30 
0.22 

0.06 to 0.36 
0.20 to 0.41 
0.06 to 0.38 

.006 
<.001 
.009 

 68% (68.46, <.001) 
 0% (22.57, .094) 
 70% (68.22, <.001) 

Moderators Subgroups      
 Sample (Qb = 5.85, p = 0.016*) 

 
 Diabetes (Qb = 2.62, p = 0.106) 
 
 Asthma (Qb = 0.24, p = 0.623) 
 
Parental involvement (Qb = 0.29, p = 0.592) 
 
Delivery (Qb = 0.24, p = 0.627) 

Poor adherence 
Other 
Diabetes  
Other 
Asthma 
Other 
Adolescent-only 
Parents involved 
Face to face 
Remote 

6 
10 
8 
8 
5 
11 
6 
10 
10 
6 

0.54 
0.22 
0.21 
0.43 
0.37 
0.29 
0.34 
0.28 
0.35 
0.27 

0.31 to 0.76 
0.09 to 0.35 
0.03 to 0.40 
0.24 to 0.61 
0.15 to 0.59 
0.11 to 0.48 
0.17 to 0.51 
0.15 to 0.41 
0.18 to 0.51 
0.01 to 0.53 

<.001 
<.001 
.057 
<.001 
.001 
.002 
<.001 
<.001 
<.001 
.045* 

 0% (2.80, .731) 
 34% (22.57, .146) 
 53% (14.88, .038) 
 0% (4.75, .690) 
 0% (1.53, .821) 
 51% (20.58, .024) 
 0% (4.94, .424) 
 48% (17.34, .044) 
 15% (10.60, .304) 
 58% (11.84, .037) 

Note. N = number of participants. k = number of studies. g = Hedges’ g. CI = confidence interval. p-value = significance. Significant effects 
are indicated in bold. Positive g indicates that the participants in the intervention group had better adherence. Moderator and subgroup 
analyses excluded high risk of bias studies.  
*Non-significant following the Holm-Bonferroni correction method.
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Moderation and Subgroup Analyses. The results of planned moderation and 

subgroup analyses are also presented in Table 4.4. Following the Holm-Bonferroni 

correction method, no moderators were significant, but descriptive differences can be 

observed between effect sizes for each subgroup. Of note, the pooled effect size of studies 

specifically targeting adolescents with poor adherence is considerably larger. Studies 

which targeted adolescents with Diabetes had the smallest effect and those studies which 

used remote delivery also produce smaller effects.  

Figure 4.2 

Forest Plot for Primary Analysis Excluding High Risk of Bias Studies 
 

 

Secondary Analyses 

Primary Outcomes at Follow-Up. Effects of adherence outcomes at follow-up are 

presented in Table 4.5. This analysis yielded a non-significant, negligible effect size. A 

cluster sensitivity analysis was not needed, and no moderation or subgroup analyses could 

be performed due to an insufficient number of studies.   
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Impact of Study Bias. The removal of high risk of bias studies did not 

considerably impact findings. The forest plot for this analysis is presented in Figure 4.3.
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Table 4.5. 
 
Outcome of the Adherence Measures at Follow-up Analysis 
 
   k g 95% CI p-value   I2 (Q,  p-value)  
Adherence      
 
 

Main analysis (N = 983) 
Excluding high risk of bias studies (N = 763) 

11 
8 

0.05 
0.07 

-0.08 to 0.17 
-0.08 to 0.21 

.466 

.355 
 .01% (13.20, .212) 
 0% (9.46, .221) 

Note. N = number of participants. k = number of studies. g = Hedges’ g. CI = confidence interval. p-value = significance. Significant effects 
are indicated in bold. Positive g indicates that the participants in the intervention group had better adherence. No moderator or subgroup 
analyses were possible due to less than four studies per subgroup. 
 
 



ADHERENCE IN ADOLESCENCE 
 

 

123 

 

Figure 4.3 

Forest Plot for Adherence Data at Follow-up Excluding High Risk of Bias Studies 
 

Secondary Outcomes. Effects of secondary outcomes are presented in Table 4.6. 

Forest plots are presented in Figures 4.4 and 4.5. Quality of life outcomes at posttreatment 

yielded a small non-significant effect. Sensitivity analyses resulted in the small effects 

becoming significant. At follow-up, quality of life outcomes yielded a negligible, non-

significant effect. The removal of high risk of bias studies did not lead to any considerable 

changes. Family functioning outcomes at posttreatment yielded a small, non-significant 

effect. At follow-up, family functioning outcomes yielded a negligible, non-significant 

effect. No sensitivity analysis excluding high risk of bias studies could be performed on the 

family functioning data due to an insufficient number of studies. No moderation or 

subgroup analyses could be performed due to an insufficient number of studies.
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Table 4.6 
 
Outcome of Secondary Outcome Analyses at Posttreatment and Follow-up 
 
   k g 95% CI p-value   I2 (Q, p-value)  
     Quality of Life Posttreatment 
        Main analysis (N = 1677) 
        Excluding high risk of bias studies (N = 812) 
        Excluding cluster study (N = 1443) 
     Family Functioning Posttreatment 

 
14 
7 
13 

 
0.10 
0.15 
0.14 

 
-.008 to 0.20 
0.012 to 0.29 
0.031 to 0.24 

 
.071 
.033 
.011 

 
10% (15.50, .277) 
 0% (8.32, .216) 
 0% (12.49, .407) 

 
 

    Main analysis (N = 467) 
Quality of Life Follow-up 

    Main analysis (N = 901) 
    Excluding high risk of bias studies (N = 646) 
Family Functioning Follow-up 

    Main analysis (N = 170) 

6 
 
7 
5 
 
4 

0.10 
 
0.04 
0.02 
 
0.06 

-0.35 to 0.55 
 
-0.14 to 022 
-0.23 to 0.27 
 
-.295 to 0.41 

.660 
 
.665 
.873 
 
.754 

 78% (20.15, .001)  
 
 40% (10.16, .118) 
 52% (8.22, .084) 
 
24% (3.74, .291) 

Note. N = number of participants. k = number of studies. g = Hedges’ g. CI = confidence interval. p-value = significance. Significant effects 
are indicated in bold. Positive g indicates that the participants in the intervention group had better quality of life or family functioning. No 
moderator or subgroup analyses were possible due to less than four studies per subgroup. 
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Figure 4.4 

Forest Plot for Quality of Life Outcomes at Posttreatment (Excluding High Risk of Bias 

Studies) 

 

Figure 4.5 

Forest Plot for Family Functioning Outcomes at Posttreatment 
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Publication Bias 

 The results of the rank correlation tests were non-significant for all measures, 

except for quality of life outcomes at follow-up. The funnel plot for this outcome estimated 

two missing studies, which is suggestive of bias. Missing studies were also estimated for 

quality of life outcomes at posttreatment and adherence outcomes at follow-up, but 

asymmetry was non-significant. Overall, this suggests that publication bias was limited. 

See Appendix F for full details.  

Discussion 

This systematic review and meta-analysis examined literature published since 2007 

which examined the efficacy of psychological interventions to promote adherence in 

adolescents with chronic illness. The findings suggest a small but significant effect of such 

interventions on improving adherence posttreatment, but not follow-up, when compared to 

control groups. The effect size increased when only including low risk of bias studies. This 

indicates that psychological interventions to promote adherence for adolescents with 

chronic illness currently have limited efficacy. Findings also suggest that study bias had a 

significant impact on effect sizes found. Therefore, future high-quality research is needed. 

 The systematic review highlighted that most RCTs examining the efficacy of 

interventions to promote adherence in adolescents with chronic illnesses have been 

conducted in the US and in paediatric clinic settings. They mainly employed usual care 

control groups and used an adolescent self-report measure of adherence. A considerable 

number of included studies recruited adolescents with Diabetes and very few specifically 

targeted adolescents with poor/suboptimal adherence or had a follow-up time point. Most 

interventions were delivered individually, rather than in groups, and included adolescents 

and their parents/family members.  
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 The findings for posttreatment adherence for adolescents specifically are consistent 

with Pai and McGrady’s (2014) findings, which also found significant small effects in 

paediatric samples. After correcting for multiple comparisons, no moderation analyses 

were significant. However, the findings from subgroup analyses indicated that outcomes 

were most efficacious when studies specifically recruited adolescents who had difficulties 

with adherence and also indicated that outcomes for adolescents with Diabetes are less 

efficacious.   

Findings from subgroup analyses may provide explanations for the small effects 

observed. First, few studies included in the primary analysis specifically targeted 

adolescents with poor/suboptimal adherence, so small effects found might be explained by 

ceiling effects. Further, the majority of studies targeted adolescents with Diabetes, which 

produced the smallest effects.  

The subgroup analyses indicated that interventions delivered face-to-face produced 

only slightly larger effects than those that were remotely delivered. Similarly, those that 

were aimed at adolescents only produced slightly larger effects than those which also 

included parents/family members. These small differences were not statistically 

significant.   

Unlike Pai and McGrady (2014), adherence outcomes at follow-up produced 

negligible, non-significant effects. This suggests that there is little evidence for 

intervention efficacy at follow-up. However, very few studies had a follow-up time point 

and those that did varied in their longest follow-up time point.  

In terms of secondary outcomes, a significant small effect was found for quality of 

life at posttreatment and effect sizes were negligible and non-significant at follow-up. In 

terms of family functioning outcomes, small non-significant effects were found at both 

posttreatment and follow-up. Overall, these findings suggest that psychological 
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interventions to promote adherence are not efficacious for quality of life or family 

functioning outcomes. However, a small number of studies measured these outcomes and 

there was considerable variability in measures used.  

Strengths and Limitations 

Overall, the strength of the current review and meta-analysis is that it thoroughly 

examined recent intervention literature targeting adherence in adolescents with chronic 

illness (Hanghøj & Boisen, 2013; Rapoff, 2010). Compared to the most recent meta-

analysis in the field, who included a total of 23 studies (Pai & McGrady, 2014), a larger 

number of studies was included. Due to the differences in the aims and criteria of the 

present review compared to Pai and McGrady’s (2014) review, only eight studies were 

included in both reviews. The present review also included additional secondary outcomes 

and explored several potential moderators of treatment efficacy.  

There was a high number of missing data. This had implications for the analyses 

that were possible, and therefore, effect sizes reported may not be an accurate 

representation of true treatment effects and thus need to be interpreted with caution. Study 

bias had an impact on effects found and heterogeneity and this is an issue given the quality 

issues found with the studies.  

The decision to synthesise studies across different contexts and chronic illness 

diagnoses was taken due to adolescents having more difficulties and unique challenges 

with adherence. This decision meant that moderator and subgroup variables were possible. 

It also resulted in a broad range of chronic illness diagnoses and countries being 

represented, which meant that diagnoses and populations which are under-researched in 

this area, such as Sickle Cell Disease (Green et al., 2017), could be included.  

Moderator and subgroup analyses were conducted to explore specific factors which 

may influence intervention effectiveness. Although there were multiple moderator and 
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subgroup analyses, these were planned a-priori and corrections for multiple comparisons 

was made, which is a strength. A limitation of these additional analyses is that important 

moderators, such as intervention components and theoretical frameworks may have been 

missed. However, given the differences between studies at present, these analyses would 

likely have been difficult. 

Research Implications 

The findings highlight specific implications for future research examining 

interventions to promote adherence in adolescents with chronic illnesses.  

First, the review highlighted key issues with study quality. Most studies were rated 

as moderate risk of bias due to them not being specific in their reporting. Despite previous 

meta-analyses in the field highlighting similar issues with study quality (e.g., Pai & 

McGrady, 2014), the current review highlights that this body of literature has not been 

conducted to a high standard. Therefore, future research in the field should address these 

issues. 

Further, very few studies included a follow-up time point and those which did 

varied greatly in when these were conducted. This has two implications for future research. 

First, studies, where possible, should include a follow-up time point in order for the 

maintenance of effects to be examined. This is important given that adolescents will likely 

be managing adherence into adulthood. Second, as recommended by Pai and McGrady 

(2014), studies should carry out follow-up time point consistently so that comparisons can 

be made. They should be grounded in a clear clinical rationale so that they can have greater 

applicability to clinical settings.  

Third, in line with the Open Science Agenda (European Commission, 2020), future 

studies should report descriptive data to ensure that all available data is included in future 
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meta-analysis. This will ensure that effect sizes reported in future meta-analysis accurately 

represent treatment effects.  

 Moreover, due to missing data and a lack of studies for several chronic illnesses it 

was not possible to explore effect sizes in other chronic illness, except for Diabetes and 

Asthma. Several common chronic illnesses were not represented at all. Further, most 

studies were conducted in the US and in paediatric clinics and did not specifically target 

adolescents with poor adherence. Generalisability of the findings of the current review are 

limited by several common chronic illnesses (such as Epilepsy), countries (particularly 

European countries) and settings (e.g., schools) not being well represented. Therefore, 

future studies should conduct interventions across settings and in underrepresented 

illnesses where adherence is a challenge for adolescents, including Epilepsy (Carbone et 

al., 2013) and Cancer (Rohan et al., 2017).  

Further, the review indicated that psychological interventions to promote adherence 

in adolescents are more efficacious for those with identified adherence difficulties. 

Therefore, given that adolescents with identified adherence difficulties are those who 

receive these interventions in healthcare settings, future research should attempt to recruit 

those with suboptimal adherence. 

 Several moderation variables, which may have been important, such as intervention 

components and theoretical frameworks, were not explored. Therefore, more exploratory 

research at an earlier stage of intervention development (i.e., pre-RCT) is needed to 

explore effective treatment components and guiding frameworks. Future studies should 

explicitly ground their interventions on established theoretical frameworks and provide a 

clear rationale for intervention components.  In a topical review, McGrady, Ryan, Brown 

et al. (2015) applied the theoretical domains framework (TDF), which is an adult 

behaviour change theory, to paediatric adherence-promoting interventions. This was an 
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effective way of reducing variability between studies and if future research used this 

framework, it would allow for future meta-analysis to examine additional moderators of 

efficacy of treatment effect.  

More specifically, to progress the field and fill the current gaps in the evidence 

base, a future trial should have a targeted recruitment strategy in order to recruit 

participants with adherence difficulties. It is acknowledged that it may be difficult to 

recruit these adolescents, particularly for a powered trial, so adolescents could be recruited 

across a range of chronic illnesses. As aforementioned, the intervention in such a trial 

should be linked to theoretical models of adherence and as proposed by McGrady, Ryan, 

Brown et al. (2015), the trial could apply the TDF and include specific intervention 

components included in this framework, including psychoeducation, skill development and 

a social component. This could be compared to an attention control group, such as 

telephone support (Ellis et al., 2012), in order to control for non-specific intervention 

aspects, such as regular contact with a clinician. It would be imperative that such a trial 

examines the mechanism of change through examining which components of the 

intervention account for an increase in adherence to treatment in that trial. A process 

evaluation (Oakley et al., 2006), examining the implementation of the intervention through 

exploring the lived experiences of those involved, would also be beneficial. Future 

research can then take small steps in testing future intervention components, based on 

findings from the previous trial. An objective measure of adherence should be included. 

Finally, the trial should include short-, medium- and long-term follow up so that 

maintenance of treatment effects can be examined.  

Clinical Implications 
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 Due to the issues identified within this current body of literature, specific 

recommendations based on these findings are difficult to make until research in the field 

begins to address these.  

 Overall, findings suggest that there is limited evidence of efficacy of psychological 

interventions in promoting adherence to treatment in this group. However, the findings of 

the subgroup analyses suggested that they were efficacious for adolescents with poor 

adherence. Therefore, healthcare professionals should be delivering psychological 

interventions to this subgroup. However, other interventions may be necessary to target 

quality of life and family functioning outcomes. 

 There are resource-related barriers to implementing psychological interventions to 

promote adherence in paediatric populations (e.g., clinic space, McGrady, Ryan, Gutiérrez‐

Colina et al., 2015). Whilst findings suggest that face-to-face interventions are slightly 

more efficacious than remotely delivered interventions, the difference was small and not 

statistically significant. Therefore, healthcare professionals should deliver interventions 

face-to-face in the first instance. However, where this is not possible or safe, such as in 

current COVID-19 pandemic, healthcare professionals could employ web-based delivery 

similar to that of several studies in this review to overcome these barriers.   

Conclusion 

This is the first meta-analysis to examine the efficacy of psychological 

interventions to promote adherence, quality of life and family functioning outcomes in 

adolescents with chronic illness. Thirty-six studies met inclusion criteria, but several could 

not be included in quantitative synthesis due to missing data. The findings suggest a small 

but significant effect of such interventions on improving adherence at posttreatment, but 

not follow-up, when compared to control groups. Overall, these findings suggest there is 

limited evidence of efficacy of psychological interventions in promoting adherence in 
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adolescents specifically. There was also high heterogeneity between study design and 

study bias had a significant impact on effect sizes found. Moderation and subgroup 

analyses indicated that outcomes were best when studies specifically recruited adolescents 

who had suboptimal adherence and that outcomes for adolescents with Diabetes (which 

made up most of the included studies) are less efficacious. There was little evidence of 

efficacy on quality of life or family functioning outcomes. Future high-quality research 

recruiting adolescent samples with suboptimal adherence across a range of chronic 

illnesses is needed. 
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Supplementary Material Continued: PRISMA Statement (Moher et al., 2009) 

From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097  
For more information, visit: www.prisma-statement.org.  
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Section/topic  # Checklist item  Reported 
on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  81 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data 
sources; study eligibility criteria, participants, and interventions; study appraisal and 
synthesis methods; results; limitations; conclusions and implications of key findings; 
systematic review registration number.  

82 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  83-86 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, 
interventions, comparisons, outcomes, and study design (PICOS).  

86 

METHODS   
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Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), 
and, if available, provide registration information including registration number.  

87 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics 
(e.g., years considered, language, publication status) used as criteria for eligibility, giving 
rationale.  

89-90 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with 
study authors to identify additional studies) in the search and date last searched.  

87 

Search  8 Present full electronic search strategy for at least one database, including any limits used, 
such that it could be repeated.  

210-215 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic 
review, and, if applicable, included in the meta-analysis).  

90 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted forms, independently, in 
duplicate) and any processes for obtaining and confirming data from investigators.  

91 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) 
and any assumptions and simplifications made.  

91 

Risk of bias in 
individual studies  

12 Describe methods used for assessing risk of bias of individual studies (including 
specification of whether this was done at the study or outcome level), and how this 
information is to be used in any data synthesis.  

90-91 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  91-92 
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Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, 
including measures of consistency (e.g., I2) for each meta-analysis.  

91-92 

Section/topic  # Checklist item  Reported 
on page #  

Risk of bias across 
studies  

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., 
publication bias, selective reporting within studies).  

91-93 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-
regression), if done, indicating which were pre-specified.  

91-93 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, 
with reasons for exclusions at each stage, ideally with a flow diagram.  

93-94 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, 
PICOS, follow-up period) and provide the citations.  

97-117 

Risk of bias within 
studies  

19 Present data on risk of bias of each study and, if available, any outcome level assessment 
(see item 12).  

97-118 and 
216-218 

Results of individual 
studies  

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple 
summary data for each intervention group (b) effect estimates and confidence intervals, 
ideally with a forest plot.  

118-126 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures 
of consistency.  

118-126 
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 Risk of bias across 
studies  

22 Present results of any assessment of risk of bias across studies (see Item 15).  97-118 and 
216-218 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-
regression [see Item 16]).  

118-126 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; 
consider their relevance to key groups (e.g., healthcare providers, users, and policy 
makers).  

126-128 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level 
(e.g., incomplete retrieval of identified research, reporting bias).  

128-129 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and 
implications for future research.  

129-133 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of 
data); role of funders for the systematic review.  

81 
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Chapter Five: Additional Methodology 

This chapter contains additional information about the methods employed in both 

reviews that are not included in the publications. Although there are not any length 

restrictions imposed by the chosen journal, this additional information was not included to 

ensure the papers were succinct and focussed.  

Qualitative Systematic Review: Additional Methodology 

Development of the Inclusion and Exclusion Criteria 

Many discussions within the research team were had around the inclusion and 

exclusion criteria during the preliminary searching and protocol development stages. 

Initially, the research team considered including papers which had some data related to 

adolescents’ and their parents’ experience of managing treatment adherence, even if the 

focus of the paper was not on this topic specifically. However, after reading some papers it 

was decided that those which did not focus directly on the issue, such as those which 

explored the experience of coping with a chronic illness or the adolescent-parent 

relationship more generally, did not provide enough rich and in-depth data on the topic of 

interest and therefore did not answer the review question. 

 Further, including papers which only included one half of the dyad’s experience 

(i.e., either adolescents or their parents) or those which included others’ experiences 

outside of the dyad were also considered. However, when reading these papers in the 

development stage, it was felt that they did not directly answer the research question as 

they did not address relational issues between the dyad. Further, if these papers were 

included, it would have meant that rather the entire findings section being extracted, only 

direct quotes from adolescents and/or their parents would be extracted. This would have 

meant that contextual data would have been lost. The studies excluded based on these 

decisions may have offered additional data and contributed the overall synthesis, but they 
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are justified as it meant that included papers were exploring similar questions to that of the 

review and lead to an in-depth and rich analysis of the entire findings section of included 

papers.  

Further Details on the Analytic Process  

Data Analysis Process and Data Transparency. Thomas and Harden’s (2008) three 

stage thematic synthesis was followed, which included 1) line-by-line coding, 2) 

‘descriptive theme’ development and finally, 3) development of analytic themes.  

1) All data, including parents’ and adolescents’ direct quotes and authors 

interpretations of the data was coded. The codes were a word or very brief 

statement which summarised the meaning of or nature of the text. Some examples 

of codes include:  

a. Multiple treatments 

b. Responsibility  

c. Consequences 

2) Once data from all included studies had been coded, the codes were organised into 

related areas and further refined. The first author did this independently before 

having in depth discussions with both the second and fourth authors and making 

changes to this (see Figure 5.1 for a photo of this process).  

3) Finally, the third stage involved the development of ‘analytic themes’ in order to 

‘go beyond’ the descriptions. This was achieved through the descriptive themes 

being reviewed in relation to the review questions and thus considering relational 

factors and both the adolescent and parent perspectives within each theme. Multiple 

discussions within the research team were had around the analytic themes and the 

first author made detailed notes of thoughts and ideas.  
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Figure 5.1  

Photo of the Second Stage of the Analysis Process 

 

Personal Reflective Account of the Analytic Process. When initially reading papers 

(during the data familiarisation stage), the first author was struck by the lack of researcher 

reflexivity and contextual information about participants. Whilst the lack of reflexivity was 

captured by the quality ratings, it was also felt that there was not enough information about 

the process of data collection (i.e., about the process of ‘being with’ participants in the 

room, particularly given the relational nature of the review). The first author reflected on 

this during the analysis process and compared it to their previous experiences of 

conducting qualitative analysis when they had collected the data themselves and had 

detailed contextual data. This had implications for the analysis, because it was more 

difficult for them to remain inductive and aligned to the critical realist positioning (where 

contextual data is important). This made them reflect on the power of researchers in 

relation to reporting and missing the ‘voices’ of adolescents and their families and thus the 

importance of future researchers considering reflexivity and contextual data. 

Systematic Review and Meta-Analysis: Additional Methodology 
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Justification for Quality Assessment Tool 

The Cochrane Collaboration's risk of bias tool (Higgins & Green, 2008) was used 

to assess study quality. This was decided within the research team during the development 

of the protocol, as it is considered the gold standard for assessing quality of RCTs. This is 

the quality assessment tool recommended by Cuijpers’ (2016), which was the practical 

guide consulted throughout the meta-analyses process. The choice of using this tool was 

also made because the most recent meta-analysis in the area (Pai & McGrady, 2014) also 

used this. Therefore, comparisons in ratings between this review and that of the previous 

meta-analysis could be made.  

Missing Data 

When data needed for the meta-analyses were not fully reported in the papers, 

study authors were contacted by the first author. They were emailed up to four times over a 

two-and-a-half-month period. This was to ensure that multiple attempts to access the data 

were made. Where numbers and means were presented, standard deviations were 

calculated using other available data in the manuscripts (i.e., standard errors) if authors did 

not respond to requests made. This was calculated by the first author using a standardised 

Microsoft Excel spreadsheet and were checked by the fourth author for accuracy.  

Additional Information about Data Extraction  

Several decisions were made within the research team, whilst consulting relevant 

guidance (i.e., Cochrane), when extracting data to ensure a systematic approach was taken. 

First, when studies had multiple follow-ups of the same participants, data from the longest 

follow-up point were extracted. Taking the longest follow-up was proposed by Cochrane 

as a way to overcome the issue of multiple follow-up points, but it is important to note that 

this decision could have led to increased heterogeneity (Higgins, Li, et al., 2020). Second, 

if studies only had pre- and post-intervention time points, then the posttreatment data was 
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included in the posttreatment meta-analysis. Third, if studies had a posttreatment and 

follow-up time point, but reported only the follow-up data, this was included only in the 

follow-up meta-analysis if the posttreatment data could not be obtained. Fourth, if studies 

had more than two groups, then the Cochrane guidance on handling this issue was 

consulted (Higgins, Eldridge et al., 2020).  

Finally, where studies included multiple measures of adherence (i.e., an objective 

and self-report measure of adherence), all data was extracted. However, for the main 

analysis, a selection procedure agreed by the research team was utilised (see Appendix G 

for adherence measure outcome selection procedure), as this is one of the established ways 

to deal with this issue (Cuijpers, 2016). Separate exploratory analyses for the additional 

outcomes not included in this main analysis were conducted, so no data was lost. For the 

secondary outcomes, namely quality of life and family functioning outcomes, a selection 

procedure was agreed in order to select the most reliable and valid measure (see Appendix 

H for selection procedures) and only data from the selected outcome was extracted. These 

selection procedures were developed through consultation with the relevant literature 

around different types of adherence measures to ensure the most objective and validated 

measure was chosen. This approach is consistent to that of previous meta-analyses in the 

area (e.g., Pai & McGrady, 2014). Pooling all of the papers together in one analysis was 

justified, as it meant that moderation and subgroup analyses could be conducted and that 

exploratory analyses examining the effects of different measurements of adherence could 

also be conducted.  

Of note, where only means and standard deviations of each item of a relevant 

measure were reported, multiple attempts were made to study authors for the descriptive 

data for the total outcome mean and standard deviation. When this wasn’t provided, the 

first author averaged effect sizes of each item to create one effect size for the outcome.  
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Exploratory Analyses 

Given that many studies used multiple measures of adherence, exploratory analyses 

examined the impact these different types of adherence measurement. All studies with an 

adolescent self-report measure of adherence, all studies with a parent self-report measure, 

all studies with an objective measure of adherence and finally all studies with a joint 

adolescent and parent measure were pooled separately. This meant that studies with 

multiple measures could be included in multiple analyses, but to ensure that data from the 

same participants were not included in the same analysis, a paper was only included once 

in each analysis.  
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Chapter Six: Additional Results 

This chapter contains additional information about results from the systematic 

review and meta-analysis presented in chapter four that are not included in the publication 

to ensure that it was succinct and focussed.  

Systematic Review and Meta-Analysis: Additional Results 

Missing Data 

Twenty-three studies did not provide all data needed for the analyses. Therefore, 

the corresponding authors of all of these studies were contacted. 

For the primary analysis, data for 11 studies were provided by study authors. Three 

were calculated using other data reported in the papers (i.e., standard errors). Data for nine 

studies were not provided and could not be calculated and were excluded from the 

analysis.  

For studies that included a follow-up time period and included a measure of 

adherence, authors were contacted where there were missing data. Data for five studies 

were provided. One author could not provide data for one study, so this was therefore 

removed from this secondary analysis.  

 For the quality of life outcomes at posttreatment, data for four studies were 

provided by authors, but data for a further four were not provided and thus these studies 

were excluded from this analysis. At follow-up, data for four studies were provided by 

authors, but data for one study could not be provided.  

 Finally, for the family functioning outcomes, data for four studies were provided at 

posttreatment, but data for a further two studies could not be provided. At follow-up, data 

for four studies were provided, but data for another study (which was one of the secondary 

analysis papers) were not provided by the author and was therefore excluded from this 

secondary analysis.   
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 Taken together, of the 36 studies (from 38 papers) included in the qualitative 

synthesis, a total of 30 studies (from 31 papers) were included in the quantitative analysis. 

This is due to seven studies not having any data for any of the analyses. However, a 

decision was taken within the research team that studies with any relevant data would be 

included in the relevant analyses. This meant that only 27 were included in the main 

analysis, as three papers did not provide data needed to be included for this analysis but 

had relevant data for other meta-analyses.   

Additional Information About Characteristics of Included Studies  

Twenty-three studies had a broad age range of adolescent samples (with five years 

or more in between the lowest and oldest participant), whilst 13 studies had a narrow age 

range (with four or less years between the oldest and youngest participant). 

 Additional information regarding the interventions of included studies, including 

theoretical framework/theory, professional delivering the intervention and treatment 

components can be found in Table 6.1. 

Only 13 interventions were grounded explicitly in a theoretical model or 

framework and of these, many were grounded in multiple theories and/or models. These 

included social cognitive theory (n = 4), cognitive-behavioural theory (n = 2), family 

systems theory (n = 1), broad-based ecological framework (n = 1), social-ecological model 

(n =1), broaden and build theory (n = 2), transtheoretical model (n =2), health-belief model 

(n = 2), learning theory (n = 1), self-determination theory (n = 1), the common-sense 

model of self-regulation (n = 1), theory of reasoned action (n = 1), an integration of social 

and health psychology theory (n = 1) and Bandura’s self-efficacy model (n = 1).  

Of those studies who reported the healthcare professional delivering the 

intervention (n = 4 not reported), there was a broad range of professionals and non-

professionals including psychologists (n = 6), social workers (n = 3), researchers (n = 3), 
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pharmacists (n = 1), other healthcare workers (n = 4), trained workers (including peer 

mentors, n = 6), masters-level clinicians (including psychology and social work n = 4) and 

non-healthcare professionals with an undergraduate degree in psychology or healthcare (n 

= 2). Finally, five studies were delivered by an automated web-based component.  

Overall, this suggests that very few were grounded in a theoretical framework, a 

broad range of professionals delivered the interventions, and a range of treatment 

approaches and components were used.  Given this variability across all of the included 

studies, no additional exploratory analyses were conducted on this data, but it highlights 

issues within this body of research.  
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Table 6.1 

Additional Details about Study Interventions 

Study 

 

Table 6.1 

Theoretical framework Professional delivering the intervention  Intervention 

components a 

Bhana et al (2014) N/A Lay counsellors and one masters-level psychologist 

 

F, S, E, C 

Bruzzee et al (2008) Social cognition theory, cognitive 

behavioural theory, and two forms 

of family systems theory, 

parenting styles, and behavioural 

family systems theory 

 

Psychologists C-B, B, F 

Bruzzee et al (2010) Social cognitive theory Trained health educators 

 

C, S, E 

Carlsen et al (2017) N/A Not reported 

 

E, F, T, S 

Chawana et al (2017) N/A Trained field workers 

 

T, O, B, S 

Davis et al (2019) Social cognitive theory Not reported 

 

E, F, B, C 

Ellis et al (2007) Cognitive and behaviour theory Psychologist/social worker B, E, C, S, F, O 

Ellis et al (2012) Broad-based ecological 

framework 

Five masters-level therapists with varied backgrounds 

(three psychologists, two social workers) 

 

F, C-B, B, E, O 
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Study 

 

Table 6.1 

Theoretical framework Professional delivering the intervention  Intervention 

components a 

Ellis et al (2019) N/A Community health workers B, C-B, F, S, E, O 

Goyal et al (2017) N/A Automated Web-based content S, B, T, E 

Green et al (2017) N/A Community healthcare workers S, F, T, E, B 

Greenley et al (2015) N/A Doctorate clinical psychology students 

 

B, F, T 

Hommel et al (2012) N/A Doctoral level clinical psychologists or postdoctoral 

psychology fellows 

 

B, F, O, E 

Jaser et al (2014) Broaden and build theory Not reported 

 

F, C, B, T 

Jaser et al (2019) Broaden and build theory Research assistants 

 

E, B, F, T, C 

Jaser et al (2020) N/A Trained member of the research team E, C, B, T 

Johnson et al (2015) N/A Automated Web-based content T, B, E 

Joseph et al (2007) Transtheoretical model and health 

belief model 

 

Automated Web-based content B, E, T 

Kichler et al (2013) N/A Licensed psychologist 

 

F, S, E, B, C, C-B 

Kohut et al (2016) N/A Trained peer mentors T, S, E, B 
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Study 

 

Table 6.1 

Theoretical framework Professional delivering the intervention  Intervention 

components a 

 

Kosse et al (2019) The common-sense model of self-

regulation 

Pharmacists 

 

E, M, B, T, S 

Mayer-Davis et al 

(2018) 

Health belief model, 

transtheoretical model and theory 

of reasoned action and integration 

of theory in social and health 

psychology 

‘Coaches’ who were already members of an existing 

T1D medical care team (e.g., dietitian, nurse, and 

certified diabetes educator)  

 

C, B, E, S, T, F 

Mosnaim et al (2013) N/A Social workers 

 

B, S, T, E, C 

Mulvaney et al (2010) Learning, social-cognitive and 

self-determination theories 

 

Automated Web-based content T, S, C, B 

Naar-King et al (2014) Social-ecological model Master’s-level therapists with varied backgrounds (one 

psychologist, three social workers) 

 

F, C-B, B, E, O 

Nansel et al (2007) N/A Diabetes personal trainer (non-professionals) – 

bachelor’s degree and/or graduate students in health-

related fields 

 

B, C-B, E 

Raiff et al (2016) N/A 

 

Clinician or research assistant B, T, C 

Rikkers-Mutsaerts et 

al (2012) 

 

N/A Not reported T, E, B, S, O 

Stanger et al (2018) N/A Master level clinicians C-B, F, T 
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Study 

 

Table 6.1 

Theoretical framework Professional delivering the intervention  Intervention 

components a 

 

Stinson et al (2010) N/A A non-health-care professional with an undergraduate 

degree in psychology 

 

E, S, B, C, T, F 

Stinson et al (2016) N/A Trained peer mentors (trained by research staff) 

 

T, S, E, B 

Stinson et al (2020) N/A Trained health coach – non-healthcare professional 

 

C-B, T, S, E, F 

Tseng et al (2020) Bandura’s self-efficacy model 

 

Researcher T, F, E, B 

Whittemore et al 

(2016) 

 

N/A 

 

Automated Web-based content T, S, E, C-B 

Willis et al (2019) N/A Community Adolescent Treatment Supporters (peer 

supporters) 

 

S, O, E 

Wysocki et al (2007) N/A Psychologist or licensed social worker B, E, C, F 

Note. This table outlines additional information regarding study interventions including the explicit theory outlined in the papers, the 

professionals who delivered the interventions and intervention components.  
a Using Graves et al.’s (2010); Kahana et al.’s (2008); and Pai and McGrady’s (2014) classifications: E = Educational element e.g., provided 

some teaching and/or information/psychoeducation about the chronic illness and its treatment; B = Behavioural element e.g., problem-solving, 

rewards, positive reinforcement; C = Cognitive element e.g., motivation enhancing, positive psychology techniques; C-B = Cognitive-

behavioural element e.g., The intervention was based (even in part) on cognitive-behavioural principles; F = Family element e.g., family 

therapy, parent sessions and/or training; S = Social element e.g., peer support, peer chat functions, groups; T = Technology-based element 

e.g., text messages, websites; O = Organisational element e.g., reducing barriers to adherence, simplifying the regimen, changing ways of 

working in the systems surrounding the adolescent. 
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Additional Risk of Bias Information 

No studies were deemed to be high risk of bias in relation to sequence generation, 

and thus none were excluded. Some provided limited information, so were rated as unclear 

risk on this domain. Similarly, studies were only rated as low or unclear risk in relation to 

allocation concealment and those where it was unclear did not provide enough information. 

Only two studies were rated as high risk on blinding on outcome assessment, as they 

specifically reported that outcome assessors were unblinded, the remaining studies were all 

rated as low or unclear on this domain. Many studies did not report if outcome assessors 

were blinded. Most studies were rated as low risk for incomplete outcome data as they 

provided adequate information on the number of dropouts and reasons for this and only 

two studies were rated as high risk on this domain. In terms of selective outcome reporting, 

no studies were rated as high risk, and many were unclear due to a published protocol not 

being available. No other biases were identified. The one cluster RCT (Kosse et al., 2019) 

was rated as high risk due to issues with the timing and identification of participants, 

measurement of outcomes and selection of the reported result.  

Results of Exploratory Analyses  

Effects of all exploratory analyses at posttreatment and follow-up are presented in 

Table 6.2. 

Different Types of Adherence Measurement at Posttreatment. 

Adolescent Self-Report. Overall, a significant small effect was found, with 

significant heterogeneity. A sensitivity analysis which excluded the high risk of bias 

studies are also presented and the forest plot for this analysis is presented in Figure 6.1. 

The outcomes indicate that study bias had an impact on the effect size found, as this 

increased, but heterogeneity remained significant. A sensitivity analysis which excluded 

the cluster RCT study did not lead to any considerable changes. The results of the 
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moderation and subgroup analyses are also presented in Table 6.2. Following the Holm-

Bonferroni correction method, no moderators were significant.  

Parent Self-Report. This analysis yielded a negligible, non-significant effect. The 

removal of high risk of bias studies did not lead to any considerable changes and the forest 

plot for this analysis is presented in Figure 6.2.
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Table 6.2 

Outcomes of the Exploratory Analyses at Posttreatment and Follow-up 
 

   k g 95% CI p-value   I2 (Q, p-value)  
Adolescent Self-Report Posttreatment      
 
 

Main analysis (N = 2189) 
Excluding high risk of bias studies (N = 1299) 
Excluding cluster study (N = 1955)   
 

21 
13 
20 

0.18 
0.24 
0.18 

0.05 to 0.30 
0.07 to 0.40 
0.04 to 0.32 

.005 

.005 

.011 

 45% (39.19, .006) 
 46% (24.31, .018) 
 50% (39.08, .004) 

Moderators a Subgroups      
 Sample (Qb = 0.55, p = 0.46) 

 
 Diabetes (Qb = 5.18, p = 0.0228*) 
 
 Asthma (Qb = 3.35, p = 0.067) 
 
Parental involvement (Qb = 0.92, p = 0.3388) 
 
Delivery (Qb = 1.73, p = 0.1887) 

Poor adherence 
Other 
Diabetes  
Other 
Asthma 
Other 
Adolescent-only 
Parents involved 
Face to face 
Remote 

4 
9 
6 
7 
5 
8 
5 
8 
9 
4 

0.35 
0.20 
0.04 
0.40 
0.40 
0.24 
0.34 
0.16 
0.30 
0.04 

-0.01 to 0.72 
-.003 to 0.39 
-0.19 to 0.27 
0.19 to 0.60 
0.16 to 0.63 
-0.13 to 0.32 
0.05 to 0.63 
-.067 to 0.39 
0.10 to 0.50 
-0.30 to 0.38 

.059 

.054 

.749 
<.001 
.001 
.412 
.021* 
.166 
.003 
.838 

 0% (2.54, .468) 
 62% (21.10, .007) 
 63% (13.45, .020) 
 0% (4.40, .623) 
 0% (2.00, .735) 
 60% (17.66, .014) 
 0% (3.06, .548) 
 66% (20.53, .005) 
 13% (9.23, .323) 
 78% (13.37, .004) 

 
Adolescent Self-Report Follow-up b 

     

 
 

Main analysis (N = 778) 
Excluding high risk of bias studies (N = 614) 

8 
6 

-0.05 
-0.01 

-0.27 to 0.18 
-0.34 to 0.32 

.683 

.949 
52% (15.42, .031) 
70% (13.90, .016) 

 
Parent Report Posttreatment b 

     

    Main analysis (N = 986) 
    Excluding high risk of bias studies (N = 570) 

10 
7 

0.05 
0.01 

 -0.07 to 0.18 
 -0.15 to 0.18 

.393 

.900 
0% (5.52, .480) 
0% (8.10, .523) 
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   k g 95% CI p-value   I2 (Q, p-value)  
Parent Report Follow-up b 

    Main analysis (N = 301) 4 -0.06 -.487 to 0.36  .772 69% (8.94, .030) 
 
Objective Posttreatment b 

     

    Main analysis (N = 423) 
    Excluding high risk of bias studies (N = 382) 

7 
6 

0.08 
0.35 

-0.54 to 0.71 
.0002 to 0.70 

.790 

.049 
89% (39.02, <.001) 
62% (11.91, .360) 

 
Objective Follow-up b 

     

    Main analysis (N = 301) 5 0.13 -.076 to 0.32 .221 0% (4.04, .401) 
 
Joint Adolescent and Parent Measures b 

     

    Main analysis (N = 292) 4 0.41 0.18 to 0.64 <.001 .01% (2.95, .400)  
        

Note. Table 6.2 continued. N = number of participants. k = number of studies. g = Hedges’ g. CI = confidence interval.  
p-value = significance. Significant effects are indicated in bold. Positive g indicates that the participants in the intervention group had better 
adherence. 
a Moderator and subgroup analyses excluded high risk of bias studies. b No moderator or subgroup analyses were possible due to less than four 
studies per subgroup.  
*Non-significant following the Holm-Bonferroni correction method.  
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Figure 6.1 

Forest Plot for Adolescent Self-Report Measures at Posttreatment (Excluding High Risk of 

Bias Studies) 
 

 
 
Figure 6.2 

Forest Plot for Parent Report Measures at Posttreatment (Excluding High Risk of Bias 

Studies) 
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Objective Measures. This analysis yielded a negligible, non-significant effect. 

However, the removal of high risk of bias studies considerably affected findings and 

resulted in a significant small effect, but heterogeneity remained significant. The forest plot 

for this analysis is presented in Figure 6.3. 

For both parent report and objective measures, a cluster sensitivity analysis was not 

needed, and no moderation or subgroup analyses could be performed due to an insufficient 

number of studies in each group. 

Figure 6.3 

Forest Plot for Objective Measures at Posttreatment (Excluding High Risk of Bias Studies) 
 

 
 

Joint Adolescent and Parent Measures. This yielded a significant small effect. The 

forest plot for this analysis is presented in Figure 6.4. It was not possible to perform any 

sensitivity analyses, moderator or subgroup analyses due to an insufficient number of 

studies.  
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Figure 6.4 

Forest Plot for Joint Adolescent and Parent Measures at Posttreatment (Including High 

Risk of Bias Studies) 

 

 
 

Different Types of Adherence Measurement at Follow-Up. 

Adolescent Self-Report. This yielded a negative but negligible non-significant 

effect. The removal of high risk of bias studies did not lead to any considerable changes. 

Parent Self-Report. This yielded a negative but negligible non-significant effect. It 

was not possible to perform any sensitivity analyses, moderator or subgroup analyses due 

to an insufficient number of studies.  

Objective Measures. This yielded a small, non-significant effect. No sensitivity 

analyses were needed, and no moderation or subgroup analyses could be performed due to 

an insufficient number of studies in each group.   

Joint Adolescent and Parent Measures. It was not possible to perform any 

analyses as there was only one study who used a joint adolescent and parent measure at 

follow-up. 

 Overall Findings. Exploratory analyses examined effect sizes of different 

adherence measures at both posttreatment and follow-up. Objective measures (with high 
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risk of bias studies removed), adolescent self-report and joint adolescent and parent reports 

showed significant small effects at posttreatment. Although not compared statistically, 

effect sizes were largest on joint adolescent and parent outcome measures and were 

negligible for parent report. This suggests that there are some differences between effects 

of different types of adherence measurement. 

At follow-up, adolescent and parent report measures and objective measures 

produced small, non-significant effects. There were insufficient studies to calculate effect 

sizes for joint measures at follow-up. These findings indicate that there is little evidence 

for intervention efficacy at follow-up, which is consistent with the findings from the 

primary and secondary analyses. Interestingly, objective measures produced the largest 

effects at follow-up, but these were still small and non-significant.   

Moderation and subgroup analyses were only possible on adolescent report studies. 

Similarly to the primary analysis, after correcting for multiple comparisons, no moderation 

analyses were significant. However, effect sizes were larger for the subgroups of studies 

which specifically targeted adolescents with poor adherence, those which delivered 

interventions face-to-face and were delivered only to adolescents. They were more 

efficacious for samples of adolescents that did not have a diagnosis of Diabetes and for 

those with Asthma.  

Assessment of Publication Bias  

 The outcome of all rank correlation tests, and funnel plots can be found in 

Appendix F. Publication bias for the primary and secondary analyses are outlined in 

chapter four. The funnel plots indicated that missing studies were estimated for parent 

report measures and joint measures at posttreatment and objective adherence measures at 

follow-up, but asymmetry was non-significant.  

Holm-Bonferroni Correction 

 Appendix I provides details about the Holm-Bonferroni correction (Holm, 1979) 

used for moderation and subgroup analyses. Due to an insufficient number of studies, these 
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were only possible for the primary analysis at posttreatment and for those studies which 

used an adolescent report of adherence at posttreatment in the exploratory analysis. 
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Chapter Seven: Discussion and Critical Evaluation 

The purpose of this final chapter is to pull together the whole body of work 

outlined in this thesis. An overview of the rationale and findings of both reviews, will be 

discussed, followed by synthesis of the findings. Overall strengths and limitations of the 

work and how this could be improved in relation to clinical, theoretical and research 

implications will also be outlined.   

Overall Discussion 

 This thesis aimed to fill the aforementioned gaps in the literature, namely to 

synthesise and examine existing literature which explored adolescent-parent dyadic 

experience of adhering to treatment in chronic illness. Second, to examine the efficacy of 

psychological interventions to promote adherence, quality of life and family functioning 

outcomes in this population. As aforementioned, adherence is particularly problematic for 

adolescents with chronic illness. This is thought to be related to the complex and 

challenging nature of adherence during a period of considerable developmental changes in 

which adolescents are expected to be more autonomous in the management of their illness 

(Yeo & Sawyer, 2005; Viner & Christie, 2005). Given the impact of poor adherence not 

only on adolescent’s physical health and quality of life, but on healthcare utilisation and 

costs (Kahana et al., 2008; Modi & Driscoll, 2020; Pai & McGrady, 2014), it is vital that 

research in this area is synthesised and understood.   

A qualitative systematic review was needed in the area in order to understand how 

adherence is managed within a changing parent-adolescent relationship during this period. 

This had been overlooked by previous reviews in the area (i.e., Hanghøj & Boisen, 2013; 

Lerch & Tharne, 2019; Lindsay et al., 2011), which had focussed predominately on 

adolescents’ experience. These reviews had included both qualitative and quantitative 

studies, which prevented the possibility of a rich qualitative analysis. These gaps were 

problematic given that parents play a vital role in their adolescent’s adherence (Denison et 

al., 2015; Luo et al., 2020; Rapoff, 2010; Williams-Reade et al., 2019). Therefore, the 
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review outlined in chapter two filled these aforementioned gaps. This review drew on ideas 

from contemporary theories of paediatric self-management that have highlighted the 

importance of going beyond the individual and understanding adherence within the context 

of the family system (Grey et al., 2015; Ryan & Sawkin, 2009). Through including only 

qualitative studies, a deeper understanding into the relational issues and complexity around 

managing adherence within this dyadic relationship was gained.  

 More specifically, the review found that trying to manage adherence and preserve 

‘normal’ life within a social context, adolescents and parents have different priorities and 

beliefs about treatment and adherence. Forgetting was a key barrier to adherence, which 

had consequences for the parent-child relationship. This is alongside the dyad experiencing 

transitions around their roles and responsibility in relation to management of the illness. 

Aspects of the relationship itself including trust, negotiation and collaboration were 

identified as key in enabling parents and adolescents navigate the complexity. 

 The systematic review and meta-analysis presented in chapter four was justified 

given that despite a wealth of adherence intervention research, effect sizes observed in the 

most recent meta-analysis remain relatively small with significant heterogeneity (Pai & 

McGrady, 2014). McGrady, Ryan, Brown et al. (2015) argued that “while the iterative 

nature of intervention development should lead to increasing effect sizes, the observed 

magnitude of intervention effects has remained stagnant over the past 25 years” (pp. 721-

722). Thus, exploring the developmental age of youth, which had not been adequately 

examined in previous meta-analyses, may have increased treatment effects. This is 

important given that adolescents appear to have more difficulties with adherence than other 

groups, which may have addressed ceiling effects reported in previous meta-analyses (Pai 

& McGrady, 2014). Due to there being an increasing number of RCTs recruiting only 

adolescent samples, a meta-analysis examining the efficacy of interventions to promote 

adherence in adolescents was possible and conducted as part of this thesis.  



ADHERENCE IN ADOLESCENCE 

 

177 
 Overall, the data from thirty-six RCTs was extracted and analysed in random 

effects meta-analyses. Many included studies had missing data and there were issues with 

the quality of the studies identified. The exclusion of high risk of bias studies led to 

significant small effects for adherence outcomes (g = 0.30) at posttreatment, with non-

significant heterogeneity. The small effects suggest that psychological interventions to 

promote adherence in adolescents specifically have limited efficacy. These effects increase 

when excluding studies with a high risk of bias and when examining those which targeted 

samples of adolescents with adherence difficulties. Therefore, future high-quality research 

is needed in this area.  

 Secondary outcomes of quality of life and family functioning were examined. The 

exclusion of high risk of bias studies lead to significant small effects for quality of life 

outcomes (g = 0.14) at posttreatment, with non-significant heterogeneity. Family 

functioning outcome produced non-significant effects. This suggests that there is little 

evidence of efficacy of these interventions in promoting quality of life and family 

functioning. However, few studies measured these secondary outcomes.  

 Findings indicated that there is little evidence of efficacy at follow-up. However, 

few studies included a follow-up time point. Moderators of intervention effectiveness were 

also included, which were informed by research and clinical practice in order to support 

dissemination. Whilst no moderators were significant, subgroup analyses indicated that 

effects are larger for studies that recruited adolescents with suboptimal/poor adherence and 

smaller for those recruiting adolescents with Diabetes (which made up the majority of the 

studies). These analyses were limited by the number of studies with available data. Overall, 

the findings indicated that future high-quality research recruiting adolescent samples with 

poor adherence across a range of chronic illnesses is needed. 

Given that this thesis used both qualitative and quantitative research methods, the 

first author took a critical realistic stance. This methodological approach meant that both 

quantitative and qualitative studies in this body of literature could be synthesised. This 
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allowed for deeper understanding of the experiences of adolescents and parents when 

managing treatment to be gained and highlighted clear implications for adherence-

promoting interventions in this population. It also informed a comprehensive examination 

of interventions aimed to improve adherence and adolescents’ and their parents’ lives, 

which was the overarching aim of this thesis. This means that findings of both reviews can 

be synthesised in order to discuss how many of the RCTs in this current body of research 

addressed the key suggestions outlined in the qualitative review around what adherence-

promoting interventions should include. This will now be discussed in more detail.  

First, the findings of the qualitative review suggested that parents should be 

involved in adherence-promoting interventions. Most of the 36 studies included in the 

meta-analysis included parents in their interventions (n = 21). However, in contrast to the 

findings in the qualitative review, the meta-analysis found that interventions delivered to 

adolescents only produced slightly larger effects than those that also involved parents. It is 

important to note, however, that interventions that included parents differed significantly in 

how much they were involved in the intervention. More specifically, most studies only 

included parents in some of the adolescent’s sessions or offered them a separate session (n 

= 13), whist only eight delivered specific family-based interventions, such as 

multisystemic therapy (Ellis et al., 2012). It was only in these family-based interventions 

where the parent-adolescent relationship and communication in the context of adherence 

was considered, which were suggested in the qualitative review as important components 

for interventions to consider. The efficacy of these family-based intervention studies 

specifically was not quantitatively examined. However, the findings of the qualitative 

review suggest this could be an important avenue for future reviews as the field develops.   

Second, findings from the review suggest that adolescents can perceive parental 

reminders as ‘nagging’. Text message reminders were a central part of the interventions in 

seven studies included in the meta-analysis. It may be suggested that some adolescents 

could perceive these reminders as ‘nagging’ too. Therefore, researchers should consider 
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this when offering reminders as part of their interventions. Further, the qualitative review 

highlighted that in order to reduce parental anxiety and adolescent frustration in relation to 

‘nagging’, organisational tools to support adherence, such as alarms, should involve 

parents as well as adolescents (i.e., parents should also receive reminders). However, only 

three of the eight studies which used text reminders also involved parents, where four were 

sent only to the adolescent. This also needs to be considered by researchers moving 

forward. 

Third, most studies (n = 29) included in the meta-analysis included an education 

component in their interventions, 17 of which involved parents. This is consistent with the 

qualitative review which suggested that it was important for adherence-promoting 

interventions to include an educational component to parents as well as adolescents.  

Finally, the findings from the qualitative review suggested that it is important that 

interventions and treatment regimens are adapted to support families to preserve ‘normal 

life’ and minimise the impact on relationships and other activities. However, only six 

studies explicitly used approaches in their interventions in order to adapt the intervention 

to suit the needs of adolescents and their families. More specifically, five of these studies 

gave participants the choice of where to deliver the intervention, such as in their home, 

school or local community, in order to adapt to the needs of individual families. However, 

only one study (Hommel et al., 2012) explicitly discussed simplifying the treatment 

regimen as part of their intervention in order to reduce the impact of it on families. This 

therefore needs further consideration and examination in future adherence-promoting 

intervention research in this population. 

Strengths and Limitations 

 Strengths and limitations of both reviews have been highlighted in the individual 

publications, so the focus here will be on wider strengths and limitations of the work.  

Both reviews were highly comprehensive syntheses of existing literature across a 

range of chronic illnesses in multiple settings. They were transparent in their methods, 
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following PRISMA guidelines and for the qualitative review, the ENTREG guidelines, 

with published protocols and comprehensive searches. There is always a risk in systematic 

review searching that studies were missed. However, both searches were developed with 

an experienced academic Librarian, were reviewed within the research team and manual 

searching of relevant literature was also undertaken to safeguard against this.  

For both reviews, the inclusion and exclusion criteria were carefully deliberated 

and reviewed within the research team. Rationales for final decisions made to the criteria 

were provided, but it is acknowledged that these decisions may have had implications for 

the findings and thus conclusions drawn. For the qualitative review outlined in the chapter 

two, the decision not to include grey literature meant that unpublished theses and 

dissertations were not included. Further, some mixed-method studies, those which included 

only the adolescent or parental perspective and studies which included perspectives of 

others outside of the dyad were also excluded due to the strict criteria. These papers may 

have offered additional rich data and contributed the overall synthesis. However, the 

decisions made meant that the study sample was more homogenous, and that the entire 

findings/results section could be subject to analysis. For the review presented in chapter 

four, studies which randomised less than 10 participants to each arm or included mixed 

samples of adolescents and children were excluded. These studies may also have contained 

additional data.   

Further, the definition of adolescents (i.e., 10 to 19 years) was decided a-priori and 

based on the World Health Organisation’s definition (World Health Organisation, n.d.). 

However, this age range is broad. It is acknowledged that adolescents within this definition 

may have different challenges and experiences in relation to treatment adherence and 

therefore may need different types of adherence-promoting interventions. For example, it 

is much more likely that a 10-year-old will still have parental involvement or oversight in 

their treatment regimens compared to a 19-year-old. This highlights an important limitation 

of the thesis overall and of the body of research synthesised, as most included broad age 
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ranges in their samples. As future reviews and meta-analysis become more focussed in the 

field, it would be appropriate for specific developmental challenges and experiences to be 

explored and for developmentally specific interventions to be examined.   

For the qualitative systematic presented in chapter two, multiple members of the 

research team, with differing experiences of the field, were involved in the thematic 

synthesis. This improved the overall rigour of the analysis and enabled researchers to 

remain inductive. Discussions within the team allowed the development of analytic themes 

which moved beyond the findings of individual studies to create new understandings 

(Thomas & Harden, 2008). This resulted in a deeper understanding of adolescents and their 

parents’ experiences when managing adherence to treatment. 

 For the meta-analysis outlined in chapter four, the development of the protocol was 

an iterative process, as PRISMA recognises (Moher et al., 2009). During this phase, the 

research team carefully deliberated the chosen outcomes, interventions that came under the 

definition in the literature and moderator and subgroup analyses. These decisions meant 

that the effectiveness of a range of interventions to promote adherence in adolescents 

included RCTs across a range of chronic illnesses and settings. This breadth meant that 

several clinically and research informed moderator, subgroup and exploratory analyses 

could be conducted. These were methodologically rigorous given the existence of a 

registered protocol and that corrections were made (Holm, 1979). However, it is 

acknowledged that several other potential moderators of treatment efficacy may have been 

missed.   

There were some limitations of the body of literature synthesised, which means that 

the findings and conclusions drawn from the work needs to be interpreted with a degree of 

caution. First, most studies recruited adolescents with Diabetes and were conducted in the 

US. Several common chronic illnesses where adherence is problematic, including Epilepsy 

(Carbone et al., 2013) and Cancer (Rohan et al., 2017), were not represented in either 

review. Therefore, the findings may not be transferable or generalisable to different 
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populations of adolescents with chronic illness. Further, there is also an issue of cross-

cultural generalisability of the findings. This is particularly important as there are key 

differences in healthcare contexts between countries. This may therefore mean that 

adolescents and their parents may have different experiences of managing adherence to 

treatment and therefore may require different interventions. Cross-cultural generalisation 

may also be limited due to cultural differences in parenting and developmental contexts. 

More specifically, there are differences in how cultures approach parenting and view 

adolescent development. For example, in countries such as China and Kenya adolescent 

obedience is expected using authoritarian parenting styles whilst in others, such as Sweden 

and Jordan, parenting is viewed as encouraging adolescents to have more autonomy 

(Bornstein, 2012; Kapetanovic et al., 2020; Putnick et al., 2012). This therefore suggests 

that adolescents and parents in these different settings will have different experiences of 

adherence to treatment and therefore will require different interventions.  

Second, there were quality issues in the body of research synthesised. No included 

studies in the meta-analysis were rated to be low risk of bias, which means that caution 

must be taken when interpreting the findings. Finally, many studies included in the meta-

analysis had descriptive data missing, which meant that they could not be included in the 

analyses. This meant that follow-up, moderation and subgroup analyses were limited and 

may mean that the effect sizes found may not accurately represent true treatment effects.  

Clinical, Research and Theoretical Implications 

 The findings of both the qualitative review and meta-analysis have clinical, 

research and theoretical implications. First, the studies included in both reviews rarely 

recruited adolescents with poor adherence. The meta-analysis indicated that interventions 

targeting adolescents with poor adherence specifically produce larger effects than those 

which do not, which suggests that ceiling effects may, in part, explain the small effects 

found. This is consistent with previous findings (Pai & McGrady, 2014). Therefore, given 

that adolescents with identified adherence difficulties are those who will receive these 
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interventions in healthcare settings (Rapoff & Calkins-Smith, 2020), future research, both 

exploring experiences and examining intervention efficacy, should aim recruit adolescents 

with known adherence difficulties. This will allow for dissemination to healthcare settings. 

It is acknowledged that researchers may face difficulty in recruiting these adolescents and 

their families, particularly for powered RCTs. Therefore, future research should be creative 

in recruiting adolescents with poor adherence. Some suggestions include having multiple 

recruitment sites; involving adolescents with chronic illness and their families in the 

development of studies; and sharing experiences of effective recruitment strategies within 

the field.  Further, given that many included studies recruited adolescents with Diabetes 

and were conducted in the US, future research should aim to recruit adolescents with a 

range of chronic illness diagnoses across multiple countries and settings.  

 Moderators chosen in the meta-analysis presented in chapter four were driven by 

clinical applicability. However, other important moderators, such as intervention 

components and theoretical frameworks, may have been missed. However, due to 

variability between studies, it would have been difficult to examine these factors 

quantitively. This has been an issue highlighted in a topical review by McGrady, Ryan, 

Brown et al. (2015). They argued that stagnant intervention effects found in meta-analyses 

in the field could, in part, be explained by this research field not becoming more focussed. 

In their topical review, they found that over two-thirds of adherence-promoting research 

did not cite a guiding framework and when they did, they often cite multiple overlapping 

theories. This was supported by findings in the meta-analysis. Therefore, future research 

needs to be driven by theoretical and clinical rationales in order to progress the field. 

McGrady, Ryan, Brown et al. (2015) applied the theoretical domains framework (TDF), 

which is an adult behaviour change theory, to interventions in the included studies. This 

reduced the variability between domains and theories in the interventions.  

Therefore, the findings of their review and from the present thesis indicate that 

more exploratory research at an earlier stage of intervention development (i.e., pre-RCT) is 
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needed to explore effective treatment components and aspects of theoretical frameworks. 

In order to increase consistency, future intervention research could apply the TDF so that 

future meta-analyses can examine specific intervention domains. However, it is 

recognised, holding in mind the relational factors involved in adolescent adherence 

highlighted in chapter two, that the TDF does not consider systemic issues. Therefore, the 

findings from the qualitative synthesis would support McGrady, Ryan, Brown et al.’s 

(2015) recommendation for this to be further refined to include the roles of caregivers and 

peers. This is particularly important to ensure that interventions are developmentally 

appropriate.  

 To date almost all intervention research to promote adherence in adolescents has 

been designed and targeted for specific chronic illnesses. This is a finding which is 

supported in paediatric adherence-promoting intervention research generally (Pai & 

McGrady, 2014). Findings from the review presented in chapter two suggest that 

challenges are transdiagnostic and avenues for future research may be for researchers 

recruiting samples trans-diagnostically. This may allow for specific intervention domains, 

grounded explicitly in theories, to be examined in adolescent samples with identified poor 

adherence. Then, as the field progresses in regard to understanding which treatment 

components and aspects of theoretical frameworks optimise effectiveness, interventions for 

specific adherence behaviours in specific chronic illnesses can be developed. This direction 

is important to improve consistency in the field so that specific intervention and theoretical 

domains can be examined in order to inform clinical practice.  

 Further, future research also needs to overcome issues with study quality and 

reporting. More specifically, future qualitative researchers should consider their 

relationship to the participants and report detailed demographic and contextual data. Future 

RCTs need to be more explicit in their methods, including the randomisation process and 

blinding, and also ensure they have a published protocol available. In order to overcome 
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the limitation of missing data in the meta-analysis presented in this thesis, it is vital that 

future RCTs report descriptive data.  

It is important for healthcare professionals to be aware of the aforementioned 

limitations of the work and gaps in the field. As the field progresses more specific 

recommendations for clinical practice can be reported. It is important for healthcare 

professionals working with adolescents to be aware of the relational difficulties in 

adherence across multiple chronic illnesses. They should have an open, non-blaming and 

empathetic discussion with families about roles and responsibility in adherence.  

Moreover, is acknowledged that there are resource-related barriers to implementing 

psychological interventions to promote adherence in paediatric populations (e.g., clinic 

space, McGrady, Ryan, Gutiérrez‐Colina et al., 2015). Whilst the findings of the meta-

analysis suggest that face-to-face interventions are slightly more efficacious than remotely 

delivered interventions, this difference is small and not statistically significant. Therefore, 

healthcare professionals should deliver interventions face-to-face in the first instance. 

However, where this is not possible, healthcare professionals could employ web-based 

delivery similar to that of several studies in the meta-analysis. This form of delivery would 

overcome resource barriers and would be particularly beneficial in the current COVID-19 

pandemic, as supported by recent commentary by Plevinsky, Young et al. (2020).   

Exploratory analyses examining effect sizes of different adherence measures at 

both posttreatment and follow-up were reported in chapter six. These indicated that there 

are some differences between effects of different types of adherence measurement. Joint 

adolescent and parent measures produced the largest effects whilst parent reports produced 

the smallest, negligible effects. However, very few studies included an objective measure 

or joint parent and adolescent measures, so it is difficult to draw firm conclusions. 

Interestingly, objective measures of adherence only showed a small, significant effect after 

high risk of bias studies were removed, which suggests that bias significantly affected the 

findings. Therefore, future research is needed to examine differences between objective, 
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adolescent self-report and parent measures of adherence in adolescents. This will inform 

future intervention research and clinical practice, which often relies on self-report 

measures, due to resource limitations (Plevinsky, Gutierrez-Colina et al., 2020). An 

important question for future interventions to consider is the construct that they are 

measuring and whether, based on the aims of their intervention, is it enough that self-

reported adherence improves or whether objective measures should always be included.  

Overall, the mixed method nature of this thesis and synthesis of the findings 

showed the merit in using both qualitative and quantitative methods to improve the lives of 

adolescents with chronic illness and their families when managing adherence. Therefore, 

future qualitative and theoretical research exploring adolescents and their parents’ 

experience should be considered when developing feasibility and later, randomised trials 

examining intervention effectiveness. Hommel et al.’s (2010, 2012) studies included in 

both reviews show a good example of how qualitative exploratory and quantitative 

intervention research can be used to complement one another in this area. In this example, 

both approaches were utilised when developing an adherence-promoting intervention for 

adolescents with Inflammatory Bowel Disease. The synthesis of the findings of both 

reviews aforementioned highlighted key issues that researchers and clinicians should 

consider when developing interventions and examining their effectiveness in this 

population. Most importantly, adolescents and their parents’ perspectives should be 

considered during the development and evaluation of such interventions both in research 

and clinical practice.  

Overall Conclusion 

Improving adherence in adolescents with chronic illnesses in adolescents is a 

priority. This thesis utilised a mixed method approach in order to explore adolescents and 

their parents’ experience of adherence to treatment and examined the efficacy of 

psychological interventions. In the first systematic review, qualitative studies exploring the 

parent-adolescent dyadic experience when managing adherence to treatment were 
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synthesised. In the separate, but related systematic review and meta-analysis, the effect 

sizes from RCTs examining the effectiveness of psychological adherence-promoting 

interventions in adolescents with chronic illness were pooled. Findings from the qualitative 

review highlighted the importance of relational factors including trust, negotiation and 

collaboration in enabling the parent-child dyad to navigate the complexity of adherence. 

The meta-analysis indicated that psychological interventions for promoting adherence in 

adolescents specifically have limited efficacy. Overall, future high-quality research, 

including qualitative research exploring multiple perspectives and adherence-promoting 

intervention research, is needed. Key limitations of the current literature, as well as the 

methods applied in this thesis, were discussed. Recommendations for future research and 

clinical practice were also provided. Moving forward, researchers in this field should aim 

to recruit adolescent samples with suboptimal adherence across a range of chronic 

illnesses.  
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articles should be appropriately concise and pithy so that the main focus is not lost 
and the argument is not encumbered by unnecessary detail. Authors can include 
supplemental materials such as figures and tables not directly germane to the 
main argument of the manuscript as online supplemental materials. For meta-
analyses and systematic reviews, references for studies included in the review 
should be only appear in a separate supplemental list that the journal will make 
available as an online supplement. These materials will not count toward the page 
length of the manuscript, but will be included as a permanent record of 
supplemental materials alongside the online version of the manuscript (see later). 
Manuscripts should be compiled in the following order: title page including 
acknowledgements and funding details as an author note; abstract; keywords; 
main text; references; table(s) with caption(s) (on individual pages); figures and 
figure caption(s). 

Meta-analyses and systematic reviews  
In order to comply with international standards and for academic transparency, 
authors of meta-analyses and systematic reviews submitted to Health Psychology 
Review are required to include a statement in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement 
( http://www.prisma-statement.org/ ) as a supplemental file for review (the final 
document will be included as online supplemental material). In addition, authors of 
meta-analyses should include the information recommended by the APA's Meta-
Analysis Reporting Methods (MARS) which can be found here 
(http://www.apastyle.org/manual/related/JARS-MARS.pdf) 

Open Science Policies  
 

Open Data  
Health psychology review is committed to the principles of open science. Authors 
are therefore required to publish any raw data and any code or syntax used in data 
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analysis in the interests of full disclosure and transparency. Please see a recent 
article outlining the recommendations: Peters, G.-J. Y., Abraham, C., & Crutzen, 
R. (2012). Full disclosure: Doing behavioural science necessitates sharing. 
European Health Psychologist, 14, 77-84. Authors of articles that make use of 
data (e.g., meta-analysis, systematic reviews) are required to make all raw data 
files and code or syntax used in data analysis available when submitting the 
manuscript. This can be done using the HPR online submission portal. Authors 
should upload files as supplemental materials (for review). Authors should choose 
formats that are able to be read using commonly available software (e.g., text or rtf 
files). Authors of articles accepted for publication can opt to have the data and 
analysis files published as supplemental materials permanently linked with the 
online version of the article, or with another archival service provider such as the 
Open Science Framework website or Dryad, or both. 

Pre-Registration  
From January 1, 2021 all reviews with empirical content (e.g., systematic reviews, 
meta-analyses) will be required to be pre-registered on an appropriate 
independent, institutional registry such as 
Prospero https://www.crd.york.ac.uk/prospero/, the Open Science 
Framework https://osf.io/ or other registry 
(e.g., http://clinicaltrials.gov/, http://socialscienceregistry.org/, http://egap.org/desig
nregistration/, http://ridie.3ieimpact.org/). Pre-registration of studies involves 
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conducting the research. Authors must confirm that the study was registered prior 
to conducting the research, and that the preregistration adheres to the disclosure 
requirements of the institutional registry or those required for the preregistered 
‘badge’maintained by the Center for Open Science: 
see https://osf.io/tvyxz/wiki/home/. Authors must report the web link to the 
timestamped pre-registration at the institutional registry or the pre-registration trial 
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registries that do not provide a standard template for pre-registering a review, 
authors are advised to use a template that includes the required information. An 
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registration is not acceptable. Conceptual and narrative reviews do not need to be 
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Authors may submit their paper in any scholarly format or layout. Manuscripts may 
be supplied as single or multiple files. These can be Word, rich text format (rtf), 
open document format (odt), or PDF files. Figures and tables can be placed within 
the text or submitted as separate documents. Figures should be of sufficient 
resolution to enable refereeing. 

• There are no strict formatting requirements, but all manuscripts must 
contain the essential elements needed to evaluate a manuscript: abstract, 
author affiliation, figures, tables, funder information, and references. Further 
details may be requested upon acceptance. 

• References can be in any style or format, so long as a consistent scholarly 
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Francis provides a range of editing services. Choose from options such as English 
Language Editing, which will ensure that your article is free of spelling and 
grammar errors, Translation, and Artwork Preparation. For more information, 
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provided at the end, or saved as separate files. All figures must be 
numbered in the order in which they appear in the manuscript (e.g. Figure 
1, Figure 2) and have appropriate captions. Figures should be of sufficient 
resolution to enable refereeing. 
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4. Tables. Tables may be embedded in the manuscript file (preferred), 

provided at the end, or saved as separate files. All tables must be 
numbered in the order in which they appear in the manuscript (e.g. Table 1, 
Table 2) and have appropriate captions. 
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for authorship, should be listed in an acknowledgements section in 
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contained on the title page of the manuscript as making acknowledgements 
available to reviewers will compromise the masked peer-review process. 
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this should include the hyperlink, DOI or other persistent identifier 
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authors. 

11. Data deposition. If you choose to share or make the data underlying the 
study open, please deposit your data in a recognized data repository prior 
to or at the time of submission. You will be asked to provide the DOI, pre-
reserved DOI, or other persistent identifier for the data set. 

12. Equations. If you are submitting your manuscript as a Word document, 
please ensure that equations are editable. More information 
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permitted, on a limited basis, for the purposes of criticism and review without 
securing formal permission. If you wish to include any material in your paper for 
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Data	Sharing	Policy	
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Appendix B: MEDLINE Search String for the Qualitative Review 
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Appendix C: Individual Quality Ratings for the Qualitative Review 

Study 
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Appendix D: MEDLINE Search String for the Meta-Analysis 
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Appendix E: Individual Risk of Bias Ratings for the Meta-Analysis  

Study 
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Appendix F: Publication Bias Inspection 

Rank correlation test outcomes for primary and secondary outcomes and 

exploratory outcomes at posttreatment and follow-up 

Outcome Kendall!s	tau	(,) Significant  
Primary 
Adherence Posttreatment  

                 
            0.0940          0.5084 

Adherence Follow-up             0.0909          0.7612 

 
Secondary 

 

Quality of Life Posttreatment             -0.2967          0.1572                     

Family Functioning Posttreatment             -0.2000          0.7194  

Quality of Life Follow-up             -0.7143.         0.0302 

 
Family Functioning Follow-up 

           
            -0.3333          0.7500   

  

Exploratory 
Objective Measures Posttreatment 

             
           -0.2381          0.5619 

 
Objective Measures Follow-up 

            
           -0.2000          0.8167 

 
Adolescent Self-Report Posttreatment 
 

            
           -0.0667          0.6982 
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Outcome Kendall!s	tau	(,) Significant  
Adolescent Self-Report Follow-up             -0.4286          0.1789 

Parent Self-Report Posttreatment              0.0222           1.0000 

Parent Self-Report Follow-up              -1.0000          0.0833 

Adolescent and Parent Measures Posttreatment              0.3333           0.7500 

Adolescent and Parent Measures Follow-up              N/A               N/A 

Note. Appendix F continued.  

Random effects model funnel plots for outcomes at posttreatment and follow-up for 

all analyses. Using the trim-and-fill methods, open circles show any estimated missing 

null studies  
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Adherence Follow-up  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Quality of life outcomes at posttreatment  
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Family functioning outcomes at posttreatment  

 
 

 

Quality of life outcomes at follow-up 
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Family functioning outcomes at follow-up 

 

 
 

 

Objective Measures (Adherence) Posttreatment 

 
 

 

 

 



ADHERENCE IN ADOLESCENCE 

 

224 
Objective Measures (Adherence) Follow-up 

 
 
 
 
 
 
 
 

Adolescent Self-Report Measures (Adherence) Posttreatment 
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Adolescent Self-Report Measures (Adherence) Follow-up 

 
 
 
 
 
 
 

Parent Self-Report Measures (Adherence) Posttreatment 

 
 

 

 

 



ADHERENCE IN ADOLESCENCE 

 

226 
Parent Self-Report Measures (Adherence) Follow-up 

 
 
 
 
 
 
Joint Adolescent and Parent Measures (Adherence) Posttreatment 

 
Joint Adolescent and Parent Measures (Adherence) Follow-up 

N/A 
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Appendix G: Outcome Selection Procedure for Adherence Measures 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
 
 
  
 
 
 
Note. If there are multiple respondents for the same outcome, including teen, parent or 
physician report then teen-reported data is preferably extracted first, followed by parent 
and then finally followed by physician report. This a similar procedure to a recent meta-
analysis including adolescents with chronic illness and their parents (Law et al., 2019). If 
there are only subscales instead of total scores reported and authors do not respond and 
provide total score data, then subscales will be averaged to calculate one effect size for 
each study.  

 

 

 

 

 

 

 

 

 

 

1. Similar to Pai and McGrady (2014), when the study included multiple 
adherence measures, the most well-established outcome should be 
selected. More specifically, objective electronic monitoring measures 
are to be selected over self-report measures (Quittner et al., 2008). 

 

2. The most well-established, validated and reliable outcome for the 
chronic illness being investigated in the paper should be selected, based 
on reviews by Plevinsky, Gutierrez-Colina et al. (2020) and Quittner et 
al. (2008). 

 

3. Select the measure that the authors cite as their primary outcome 
measure.  

4. Use a random number generator to select the measure. This is unlikely 
given the decisions made before this final resort.  
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Appendix H: Outcome Selection Procedure for Quality of Life and Family 

Functioning Outcomes, Respectively 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Note. If there are multiple respondents for the same outcome, including teen, parent or 
physician report then teen-reported data is preferably extracted first, followed by parent 
and then finally followed by physician report. This a similar procedure to a recent meta-
analysis (Law et al., 2019). If there are only subscales instead of total scores reported and 
authors do not respond and provide total score data, then subscales will be averaged to 
calculate one effect size for each study.  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Note. If there are multiple respondents for the same outcome, including teen, parent or 
other family member report then parent/caregiver-reported data is preferably extracted 
first, followed by teen and then finally followed by other family member report. This a 
similar procedure to a recent meta-analysis (Law et al., 2019) and was decided given that 
parents will likely have a broader view of the functioning of the family.

1. If there are multiple quality of life outcomes, the most well-established, 
validated and reliable outcome should be selected. This will be based 
on the psychometric properties of the measured used.  

 

2. Select the measure that the authors cite as their primary outcome 
measure.  

3 Use a random number generator to select the measure. This is unlikely 
given the decisions made before this final resort.  

1. If there are multiple family functioning outcomes, the most well-
established, validated and reliable outcome should be selected. This 
will be based on the psychometric properties of the measured used.  

 

2. Select the measure that the authors cite as their primary outcome 
measure.  

3. Use a random number generator to select the measure. This is unlikely 
given the decisions made before this final resort.  
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Appendix I: Holm-Bonferroni Correction for All Analyses 
 
Holm-Bonferroni correction used for all possible moderation analyses 

aUsing the Bonferroni method, any p-value were non-significant if equal to or greater than this. 

 

Holm-Bonferroni correction used for all possible subgroup analyses  

 aUsing the Bonferroni method, any p-value were non-significant if equal to or greater than this. 

 
 
 
 
 

Outcome Number of comparisons Adjusted p-valuea First p-value that was non-
significant 

Adherence posttreatment 5 0.01 First 
Adolescent self-report measures 
posttreatment 

5 0.01 First 

Outcome Number of comparisons Adjusted p-valuea First p-value that was non-
significant 

Adherence posttreatment 10 0.025 Ninth 
Adolescent self-report measures 
posttreatment 

10 0.007 Fourth 
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Appendix J: Additional Forest Plots for Primary and Secondary Analyses 
 

Forest plots not included in the main paper due to formatting. 
 
Adherence posttreatment (including high risk of bias studies) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Adherence follow-up (including high risk of bias studies) 
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Quality of life outcomes posttreatment (including high risk of bias studies) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Quality of life outcomes follow-up (including high risk of bias studies) 
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Quality of life outcomes follow-up (excluding high risk of bias studies) 

 
 
Family functioning outcomes follow-up (including high risk of bias studies) 
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Appendix K: Additional Forest Plots for Exploratory Analyses 
 

Forest plots not included in the main paper due to formatting. 
 
Adolescent self-report posttreatment (including high risk of bias studies) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Parent report posttreatment (including high risk of bias studies) 
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Objective measures posttreatment (including high risk of bias studies) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Adolescent self-report measures follow-up (including high risk of bias studies) 
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Adolescent self-report measures follow-up (excluding high risk of bias studies) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Parent report measures follow-up (including high risk of bias studies) 
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Objective measures follow-up (including high risk of bias studies) 
 

 
 


