Barriers and facilitators to asthma self-management in adolescents: a systematic review of qualitative and quantitative studies
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Short title: Asthma self-management in adolescents: a systematic review

ABSTRACT 
Background: Many adolescents have poor asthma control and impaired quality of life despite the availability of modern pharmacotherapy. Research suggests that poor adherence to treatment and limited engagement in self-management could be contributing factors.
Objective: To conduct a systematic review of the barriers and facilitators to self-management of asthma reported by adolescents using a narrative synthesis approach to integrate the findings.

Design: MEDLINE, EMBASE, CINAHL, and PsycINFO were searched for all types of study design. Full papers were retrieved for study abstracts that included data from participants aged 12 – 18 years referring to barriers or facilitators of asthma self-management behaviours.
Results: Sixteen studies (5 quantitative and 11 qualitative) underwent data extraction, quality appraisal, and thematic analysis. Six key themes were generated that encompassed barriers and/or facilitators to self-management of asthma in adolescents: Knowledge, Lifestyle, Beliefs and Attitudes, Relationships, Intrapersonal Characteristics, and Communication.
Conclusions: There is a pressing need to prepare adolescents for self-management, using age-appropriate strategies that draw on the evidence we have synthesised. Current clinical practice should focus on ensuring adolescents have the correct knowledge, beliefs, and positive attitude to self-manage their illness. This needs to be delivered in a supportive environment that facilitates two-way communication, fosters adolescents’ self-efficacy to manage their disease, and considers the wider social influences that impinge on self-management.
Introduction
Asthma is one of the commonest long-term conditions affecting adolescents.
 ADDIN EN.CITE 
1
 Many have poor control and impaired quality of life despite the availability of modern pharmacotherapy.
 ADDIN EN.CITE 
2,3
 Adolescence is a difficult developmental period during which hormonal, physical, and emotional changes create turmoil for the young person.4 The process of developing independence and transitioning into adulthood may conflict with the actions and beliefs required for good self-management of asthma.5 
Self-management of asthma in adolescents has been conceptualised as the behaviours to prevent, monitor, manage, and communicate asthma symptoms in order to control outcomes.6 Research indicates that adolescents have limited engagement in self-managing their asthma and there is inefficient communication between adolescents and healthcare professionals (HCP) about their illness.
 ADDIN EN.CITE 
7,8
 These are likely to be important factors in explaining poor adherence to treatment and poor asthma control in this age group. 
Existing systematic reviews focus on educational interventions 
 ADDIN EN.CITE 
9-11
 or specifically medication adherence
 ADDIN EN.CITE 
12,13
 as opposed to self-management. To the best of our knowledge none have focused on barriers and facilitators to self-management from the adolescents’ perspective. However, a recent systematic review has summarised the barriers and facilitators to effective self-management of asthma across all ages.14 This identified ten overarching themes such as partnership between patient and HCP, issues around medication, and education. Given that adolescence is already associated with challenges, such as gaining autonomy, the self-management of asthma in this period of life might be expected to have its own particular influences. Furthermore, clinical services in the UK focus on either adults or a child / adolescent population, and hence our review focuses specifically on this latter age group. We conducted a systematic review of adolescent-reported barriers and facilitators to the behaviours conceptualised as necessary for adolescent’ asthma self-management.6 
Methods 
In collaboration with an experienced medical librarian, a search strategy was developed based on keywords and MeSH terms and adapted to suit each database (MEDLINE, EMBASE, CINAHL, and PsycINFO. The original search was conducted for the period January 1996 – May 2014 (see Appendix 2) and updated in May 2016.  The date range was restricted to ensure that data were relevant to current management of adolescents with asthma. The search was limited to articles published in English and excluded conference abstracts, PhD or Masters theses and non-systematic reviews. At this literature search stage, we chose a strategy that was wider than just the influences on self-management to minimise the risk of omitting important studies.
Full papers were retrieved for study abstracts that included data (quantitative or qualitative), reported by participants aged 12 – 18 years, identifying factors that had a direct impact on self-management of asthma, 
Two authors (GR and SH) reviewed the full text for relevance and agreed the final papers for inclusion in the review. Data from each paper were extracted by two of three coders (SH, RM or GR). References to communication were not explicitly linked as a barrier or facilitator of asthma self-management in the selected papers, but given the importance of communication in the conceptual model of adolescent asthma self-management, 6 we chose to include these data. Information was extracted pertaining to: study aims, participants, sampling, recruitment, design, intervention, setting, data collection and analysis methods, and study findings. We excluded studies that just described an educational or technological intervention. We also excluded financial barriers as healthcare in the UK is free up to the age of 19 when in full-time education. 

A quality appraisal of included studies was conducted independently by three researchers (SH, GR, and RM). Qualitative studies were quality appraised using the method described by Harden et al, 15 one mixed methods study was appraised as qualitative as only the qualitative data was utilised in the results for this review. Quantitative studies were quality appraised using the Cochrane Risk of Bias Tool.16 To be included in this review, subject matter was considered more important than quality of the study methodology, although we highlight methodological issues where they were found, therefore no studies were excluded on the basis of poor quality. 
Data analysis

A meta-analysis of the quantitative studies was not appropriate due to the heterogeneity in outcomes. As our aim was to combine the evidence from quantitative and qualitative studies, we used a narrative synthesis approach17, which was informed by the guidance produced by Popay et al.17 Thematic analysis was used to identify common themes and concepts within and across qualitative and quantitative studies. 

The text was coded according to its meaning and content to identify emerging themes. Written interpretations of quantitative data was coded in the same way as qualitative data. Three authors (SH, GR, RM) then met to review and discuss the emerging themes and to identify commonalities. This was an iterative process with subsequent discussions to enable themes to be further refined. Once agreement had been reached, the papers were read again by one author (SH) to ensure no relevant data had been missed. 
Results
Study selection 

The search process is outlined in the flow diagram (Figure 1). The titles and abstracts of 3,886 records were reviewed by two authors (SH, GR) resulting in 101 records being retained for full-text retrieval and review. A further three records were excluded as the full text was not available and 46 were excluded as both reviewers agreed the article was not relevant to the review. A further 36 records were excluded for methodological reasons such as inappropriate age range of participants, i.e. too young (<11 years) and / or too old (>18 years). We included three papers where the youngest participants were 11 years, and 3 papers where the oldest participants were 20 given that most of their participants were in our adolescent age range. The final review consisted of eleven qualitative and five quantitative studies, including 1,011 participants that were subjected to data extraction and quality appraisal. The aims, sample characteristics, methodology and findings of these studies are described in table 1.  The quality appraisals of the qualitative and quantitative studies are described in tables 2 and 3 respectively. All the qualitative studies were rated as ‘medium’ or ‘high’ quality. The majority of the quantitative studies were assessed as ‘unclear risk’, due either to the lack of details and/or the use of unvalidated measures.
Thematic analysis 

Our thematic analysis generated six key themes that encompass barriers and/or facilitators to self-management behaviours – preventing, managing, monitoring, and communicating with others - of asthma in adolescents. A summary is presented in table 4. 
Knowledge of asthma and treatments
Adolescents who reported a greater knowledge of asthma reported far fewer barriers to self-management.
 ADDIN EN.CITE 
18
 Compliance was reported to improve following a severe exacerbation.
 ADDIN EN.CITE 
8
 Lack of knowledge about medication regimes
 ADDIN EN.CITE 
8,19
 and inhaler techniques can lead to non-adherence.
 ADDIN EN.CITE 
20
 
Some adolescents lacked knowledge about triggers such as how pets in the home can affect asthma.
 ADDIN EN.CITE 
8
  Others were knowledgeable about triggers but did not feel able to control or avoid them as we discuss in the next section.
 ADDIN EN.CITE 
21
 
Lifestyle influences
Difficulty in remembering to take care of their asthma was a barrier to self-management.
 ADDIN EN.CITE 
18
 Not taking medication as prescribed occurred due to forgetting;
 ADDIN EN.CITE 
7,8,20,22-24
  difficulty organising time (e.g. being in a rush for school in the morning or disruption to usual routines);
 ADDIN EN.CITE 
8,22,23
 not wanting to interrupt leisure activities;
 ADDIN EN.CITE 
7,23
 or when the medication regime conflicted with other priorities.
 ADDIN EN.CITE 
8
 Other barriers to self-management were: losing inhalers;
 ADDIN EN.CITE 
22
 the inconvenience of carrying
 ADDIN EN.CITE 
20
 and the time needed to use spacer devices;
 ADDIN EN.CITE 
8
 smoking;
 ADDIN EN.CITE 
8
 and difficulty avoiding triggers such as cigarette smoke,
 ADDIN EN.CITE 
21
 or the weather.
 ADDIN EN.CITE 
25
 
Facilitators to self-management included a daily routine for the medical regime
 ADDIN EN.CITE 
7,19,20
 and cues for remembering to take medication,
 ADDIN EN.CITE 
7,19
 such as leaving inhalers in readily seen places.
 ADDIN EN.CITE 
22-24,26
 Adherence may be a habit as indicated by past self-reported adherence to medication predicted self-reported adherence one year later.
 ADDIN EN.CITE 
27

Beliefs and attitudes to asthma and medication
Not taking medication, or not using treatments as prescribed, occurred due to beliefs that  medication is ineffective; 
 ADDIN EN.CITE 
7,8,20,22,24
 asthma is not a serious disease;
 ADDIN EN.CITE 
19,21
 they would outgrow asthma (and were non-adherent to test this); 
 ADDIN EN.CITE 
19
 and, taking medication is a sign of weakness (in adolescent boys a belief portrayed to them by their fathers).
 ADDIN EN.CITE 
19
  Attitudes that led to non-adherence included: they ‘knew their bodies better’ than their doctors and therefore felt ‘safe’ to deviate from medical guidance;
 ADDIN EN.CITE 
20
 denial of having the disease;
 ADDIN EN.CITE 
20
 adverse medication side effects such as the taste;
 ADDIN EN.CITE 
7,22
 and fear of potential side effects such as weight gain
 ADDIN EN.CITE 
8
 or addiction to medication.
 ADDIN EN.CITE 
22
 
Positive attitudes towards asthma resulted in fewer barriers to self-management
 ADDIN EN.CITE 
18
 and better adherence was associated with positive attitudes towards medication.
 ADDIN EN.CITE 
27
 
Relationships with others
Parents facilitated self-management by providing reminders or encouragement to take medication,
 ADDIN EN.CITE 
8,20,23,24,26,28
 as did peers
 ADDIN EN.CITE 
20
 who also advised them to break from activities, warned of triggers, and shared medication (among friends with asthma).
 ADDIN EN.CITE 
26
 Coping with asthma was better if social support encouraged a calm approach and they accepted help from others.
 ADDIN EN.CITE 
25

Some adults were barriers to asthma self-management, for example, teachers could be either insensitive or unsupportive
 ADDIN EN.CITE 
21
 and school policies could prevent adolescents from carrying inhalers.
 ADDIN EN.CITE 
26
 Peers could be a barrier to self-management as some adolescents were unwilling to give up time with their friends to take care of their illness.
 ADDIN EN.CITE 
18

Negative attitudes towards HCPs were frequently reported barriers to self-management
 ADDIN EN.CITE 
18
 and being seen in a paediatric clinic was “alienating”.
 ADDIN EN.CITE 
8
 In contrast, better self-management was reported when a positive relationship with the HCP was promoted and when the HCP was competent, understanding, and helpful and reminded them about key things.
 ADDIN EN.CITE 
26
,
 ADDIN EN.CITE 
19
 Adolescents were more likely to comply with their treatment when they had support from nurses.
 ADDIN EN.CITE 
23,29
   
Intrapersonal characteristics
Apathy towards asthma and medication was shown by some adolescents who reported not being “bothered” to take medication.
 ADDIN EN.CITE 
8,20
. Motivation, energy and willpower have been shown to significantly predict adherence to medication.29  
Adolescents reported situations where others did not take their illness seriously and they identified that it was difficult for them to act assertively in such situations.
 ADDIN EN.CITE 
7
 This included adults who smoked around them
 ADDIN EN.CITE 
7
 and expectations from teachers that could exacerbate symptoms during physical activities. 
 ADDIN EN.CITE 
21
 
Fewer barriers to self-management were reported by adolescents who scored higher on a questionnaire designed to measure self-efficacy (perceived ability to perform a desired behaviour) in children with asthma.
 ADDIN EN.CITE 
18
 Another intervention study reported an increase in adherence after 24 months, but no change in self-efficacy.
 ADDIN EN.CITE 
30
 Adolescents who reported feeling in “control” of their asthma symptoms were more likely to carry their inhalers outside the home.
 ADDIN EN.CITE 
31
 

Taking medication or experiencing asthma symptoms in front of others was reported as embarrassing in several studies 
 ADDIN EN.CITE 
8,19,20,31
 and was associated with not carrying medication.
 ADDIN EN.CITE 
31
 Although in one study using inhalers in front of peers was not considered embarrassing32. Poor adherence was also associated with feeling ashamed about having asthma.
 ADDIN EN.CITE 
27
 However, others reported “accepting” they had asthma and were more likely to tell others about their asthma.
 ADDIN EN.CITE 
7
 In contrast, some adolescents tried to forget they had asthma,
 ADDIN EN.CITE 
18
 or did not discuss their asthma with others because they had a desire to appear “normal” 
 ADDIN EN.CITE 
26
 and this also lead them to “push” themselves (for example in sports) so as to appear no different to peers.
 ADDIN EN.CITE 
21
 

Embarrassment also acted as a facilitator to self-management within the context of a medical consultation. Where medication use was electronically monitored, some adolescents wanted to demonstrate adherence and did not want to experience the embarrassment of HCP knowing they had not taken them.
 ADDIN EN.CITE 
22

Communicating with others

Communication factors were not directly implicated in self-management behaviours such as taking medication but they impact on how patients gain support especially when asthma is out of control. In keeping with this, descriptive experiences of ineffective communication about asthma were identified in four studies, all of which were designed to elicit adolescent views and experiences of asthma self-management. As adolescents begin to assume greater responsibility for asthma self-management, effective communication with others during this period is critically important.6
Deliberately not reporting medication deviations to healthcare professionals
 ADDIN EN.CITE 
8
 occurred sometimes to avoid confrontation
 ADDIN EN.CITE 
19
 or because of difficulty in being honest when parents were present if they do not want to disclose information such as smoking.
 ADDIN EN.CITE 
8
 Adolescents reported apprehension about attending outpatient clinics alone,
 ADDIN EN.CITE 
8
 feeling afraid to ask questions, or paying no attention to the information given by the HCP as they did not understand.
 ADDIN EN.CITE 
7
 A reluctance to discuss asthma with others was also reported.
 ADDIN EN.CITE 
21
 
DISCUSSION

This systematic review and narrative synthesis has uniquely identified and integrated adolescent-reported barriers and facilitators to self-management of asthma, and summarised these into six key themes. Many of these related to adherence to asthma medications. The key take home messages from this review for healthcare professionals are given in table 5.
Adherence to medication is a key component of asthma self-management. When adolescents lack knowledge of asthma, their medications, and how to use them properly, they are less likely to be adherent to their treatment. Lifestyle factors such as time constraints were often linked to forgetting to take medication. Adolescents are not unique in this as adherence to prescribed treatment, including unintentional non-adherence,33 in developed countries is estimated to be as low as 50%.34 Beliefs and attitudes summarises how negative or erroneous beliefs and attitudes towards their illness, medication, and HCP can lead to non-adherence with treatment, whereas positive attitudes towards asthma and medications can have a facilitative influence on self-management.  This is not surprising given that low rates of adherence in many other long term conditions (LTCs) (including asthma) have been associated with patients’ beliefs about their personal need for medication and concerns about adverse side effects.33 Our finding reinforces the UK’s National Institute for Health and Clinical Excellence report that adherence is best understood in terms of the beliefs and preferences that influence the person's perceptions of the treatment and their motivation to start and continue with it. 
The theme Relationships highlights the importance of parents who can facilitate self-management through support, reminders, and education. Teachers, HCPs and friends can also influence self-management and are potential facilitators that can be used as support structures, particularly the latter given recent research indicating that decision-making in adolescence may be particularly modulated by peers.35
Intrapersonal Characteristics emphasises the embarrassment reported by adolescents from having asthma or using treatments in front of others. Adolescents are particularly sensitive to social environmental cues and process social emotions differently to adults,36 which may explain their desire to appear ‘normal’. A lack of assertiveness can prevent adolescents from advocating their needs, indicating that increased confidence and self-advocacy skills to act in such situations would empower them to better self-manage. 
The final theme, although not explicitly linked to self-management behaviours, was communication. Effective communication with others has been identified as a necessary component of adolescent asthma self-management,6 and recognised more generally as an important element of self-management across a range of long term conditions.37 HCPs’ communication skills have been associated with patient adherence and HCPs’ communication training can improve patient adherence.38 

Our study has a number of limitations. Studies were not excluded on the basis of quality; due to the paucity of studies in this area it was felt important to retain all the data. Although all the qualitative studies met the criteria to be considered of ‘medium’ or ‘high’ quality there were some concerns regarding the small number of participants in some focus groups. As already noted, we were unable to accurately rate the quality of the quantitative studies due to the lack of details and concerns due to the use of unvalidated questionnaires.   Most studies were not designed to explicitly identify factors that influenced self-management behaviours (such as taking medication). Future research could attempt to address this by better linking identified barriers and facilitators of asthma self-management to actual behaviour. 
For many patients with asthma, self-management is often further complicated by comorbid allergic disease. Likewise, the difficulties of self-managing a long term condition during adolescence is not limited to asthma. Adolescents with other LTCs, such as diabetes and juvenile idiopathic arthritis, also encounter similar barriers and facilitators to illness self-management such as knowledge, parental involvement and intrapersonal issues.39 The knowledge, attitudes and life skills that underpin engagement with self-management of LTCs are acquired at different rates in different children as they mature5 and this does not necessarily materialise at age 18, the age at which health services in the UK expect young adults to take responsibility for their disease management. Given that adults with LTCs, including asthma,14 also encounter barriers to self-management, there is a pressing need to prepare adolescents for self-management, through age-appropriate strategies.
Our findings support existing literature that identifies across a range of long term conditions in all ages, the more successful interventions to improve self-management have been multicomponent, and demonstrate the need to include knowledge, psychological strategies, practical and social support in future interventions37 if we want to ensure effective on-going engagement of adolescents with self-management. Critical components of such an approach will need to enhance knowledge of asthma and treatments which should also positively influence some of the negative or erroneous beliefs and attitudes that conflict with effective on-going self-management skills. Psychological strategies will also be essential to: modify beliefs that cannot be addressed through knowledge alone; address interpersonal issues such as increasing motivation to self-manage and embarrassment around peers; and to increase self-confidence to advocate for oneself. The issues arising from the tripartite relationship between the adolescent patient, parent, and HCP also need consideration and will require actions to influence the behaviour of HCPs and parents to facilitate better communication between all parties.  
 There is evidence to suggest that consultations between adolescents and HCPs’ are not currently patient-focused8 therefore clinical practice needs to be transformed to deliver care in a supportive environment that facilitates two-way communication, fosters adolescents’ self-efficacy to manage their disease, and considers their wider social influences.
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Table 1. Study Characteristics

	Study ID (ref)
	Aims
	Participants
	Data collection
	Data analysis
	Summary of findings

	Blaakman 2014
	To understand the adolescent perspective around asthma management  including prevention and adherence.
	Aged 12-16 years (n=28) with persistent asthma and prescribed preventer medication. Participating in a pilot study examining daily observed medication therapy at school and motivational interviews. Rochester, US
	Qualitative study with data collected through semi-structured interviews at final review. 
	Qualitative content analysis. 
	Themes categories, (1) ‘‘general asthma management’’ – positives: routines, independence, connecting daily medication use with fewer symptoms; negatives: hurrying, forgetfulness, competing demands; or (2) ‘‘program-specific’’ half reported positive rapport with their school nurse but a few felt nurse was dismissive, leaving the classroom, distance to the nurse’s office, necessity of hall passes and morning school routines, many connected using medications to fewer symptoms.

	Buston 

et al.

2000 
	To understand better the reasons for non-compliance in adolescents with asthma.
	Aged 14- 20 years (n=49) diagnosed with asthma >1 year ago. Did not approach those deemed inarticulate or with behavioural problems. Sampled from hospital asthma clinics in Glasgow, UK.
	In-depth interview  conducted in the home.
	Interviews were transcribed in full and analysed using a grounded theory approach. Transcripts were indexed and a coding frame developed.
	Majority admitted to non-compliance with self-care regimes. Reasons given were: forgetfulness; belief that medication is ineffective; denial of having asthma or belief that asthma not serious; difficulty using inhaler; inconvenience; fear of side effects; embarrassment and laziness. Relative and friends were noted as important for medication reminders, despite annoyance with parents for ‘nagging’.

	Cohen 

et al.

2003
	To examine the perceptions of inner-city adolescent asthmatics and their attitudes towards self-treatment.
	US high school students (n = 200). Multi-staged stratified sampling. Pilot questionnaire administered to 2800 students, subset of 200 were identified with asthma, 80% completion rate.
	32 item self-report questionnaire.
	Descriptive statistics only.
	41% did not know the name of their asthma medication, 38% reported taking asthma pump when going out. 29% reported feeling embarrassed having an asthma attack with friends, 32% embarrassed to take medication in front of friends. Embarrassment related to not carrying pump and not taking medication with friends.

	Edgecombe et al.

2010
	To understand the experiences of adolescents living with difficult asthma, particularly their interaction with healthcare professionals and use of medications.
	Aged 11-18 years (n = 22). Uncontrolled, severe asthma, no other chronic medical condition. Purposively sampled from outpatient clinic in Southampton, UK.
	Semi-structured interviews for qualitative data. 
	Transcripts were systematically analysed using thematic approach in an iterative process. Emergent themes were identified and coded. Some transcripts were second coded. Deviant cases were addressed.
	Two overarching themes: 1) medication and adherence, and 2) interaction with healthcare professionals and adherence with their advice. Adolescents had a poor understanding of their medication and using it often conflicted with other activities. Adolescents are very reliant on their parents and lack confidence in attending appointments alone. Healthcare professionals need to work to empower them to gradually take on the responsibility for their asthma. 

	Jonsson 

et al.

2013
	To describe the experiences of living with asthma among adolescents with asthma and parents of young children with asthma.
	Aged 13 – 18 years (n=9) with asthma. Doctor diagnosis of at least 2 years, on daily treatment with ICS, and outpatients visit at least once a year. Purposively sampled from outpatient clinics in Stockholm, Sweden.
	Interview schedule with four focus groups. Two with parents and two with adolescents.
	Transcribed data were analysed using systematic text condensation.
	Three themes were identified: strategies, frustrations and expectations. Adolescents wanted to be like their peers and developed their own strategies for self-management of

asthma, which included not always taking medication as prescribed. Participants wanted competence and understanding in asthma care from healthcare professionals. 

	Koster et al 2015
	To assess adolescent asthmatics needs and preferences regarding medication counselling and
	Aged 12-16 (n= 21) years with asthma from both primary and secondary care. On ICS. Either from pharmacy or clinic. Netherlands
	Qualitative with 2 online focus group and one face to face one. Questions focused on adherence behaviour and

needs and preferences in adherence support.
	Qualitative thematic analysis
	Forgetting was major reason for poor adherence. Others: lack of perceived need or benefit. Strategies to improve: reminders from parents, reminder on smartphone applications.



	Knight 2005 
	To identify the beliefs and self-care practices of adolescents with asthma in a private high school.
	Aged 13-18 years (n = 10). Moderate-severe asthma. Convenience sample from school in Hawaii, US.
	Semi-structured interviews.
	Transcriptions were analysed to identify themes, using a modified grounded-theory approach of constant comparative methods.
	Knowledge acquisition, self-efficacy, and social support were associated with behaviours that control asthma with better outcomes. Greater knowledge acquisition and symptom recognition were associated with exposure to multiple educators, especially school-based programs. High self-efficacy was facilitated through positive experiences - teenagers recognized that they had fewer asthma events and severity once they were in better physical condition, on preventive medicines, and/or used trigger avoidance success. Social support for teens was very helpful and included parents, family, friends, coaches and teachers, and healthcare providers. 

	Kyngas

2000 
	To identify the factors that predict compliance with health regimens by adolescents with asthma
	Aged 13-17 years (n = 266). Diagnosed more than 1 year. Random whole population sample in Finland.
	58-item structured self-report questionnaire posted to participants. 88% response rate.
	Logistic regression to determine the factors that predict compliance with health regimens.
	The greatest predictor for compliance with health regimens was support from nurses, followed by motivation. Energy and willpower were also significant predictors.

	Naimi et al. 

2009 
	To assess beliefs about adherence and asthma management.
	Aged 15-18 years (n=39). Moderate - severe asthma. Convenience sample from outpatient clinic lists or during an inpatient stay in Philadelphia, US. 
	Mixed methods. Two open-ended 1:1 interviews a month apart, electronic monitoring of adherence (EMA). 
	A data reduction process with content analysis. Researchers independently looked for common themes by using grounded theory structure. Themes were summarized and interpreted within the framework of the Health Belief Model. Themes were compared with the EMA data.
	HBM themes from the interviews were: self-reported adherence, perceived severity of asthma, effects on daily activities, benefits / risks of ICS. Teens took medication inconsistently, had erroneous beliefs about them, dislike taste, ‘‘too busy’’ to take and ‘‘forget’’. Teenagers recommend ‘‘reminder’’ solutions to poor adherence. Twenty percent believed that taking controller medication was unnecessary, and another 18% expressed ambivalence about its benefits

	Quaranta et al 2014
	To understand how self-management behaviours of the

adolescent with asthma are influenced by the perceived expectations for self-management behaviours from healthcare providers, school nurses, teachers, family and friends.
	Rural adolescents aged 13-17 years (n=7) with asthma. USA 
	Focus groups were conducted with with focus on which influenced

management behaviours.
	Thematic analysis


	The majority of participants perceived provider and parental expectations for asthma management as only consisting of medication compliance. The students did not report any perceived expectations from the school nurse except independent inhaler use. There was no

expectation to report use to the school nurse. The participants felt that their teachers were not

aware of their asthma diagnosis; therefore, no expectations were noted. Expectations from peers had no influence on self-management behaviours.

	Rhee et al. 2009 
	To asses common types of barriers to self-management. Examine associations between barrier perception and psychosocial factors including knowledge, attitudes, and self-efficacy.
	Aged 13-20 years (n = 126). Persistent asthma for more than 1 year. No other chronic health condition. Recruited via community flyers, schools, and healthcare providers in New York, US.
	Illness Management Survey (barriers); Asthma Knowledge Questionnaire; and Attitude towards Illness Questionnaire. Non validated measures: Asthma Self-Efficacy and Asthma Control questions.
	Descriptive statistics to analyse common barriers. Factor analysis was performed on the Illness management survey. Hierarchical regression used to examine the extent to which barrier perception was predicted by asthma control, knowledge, attitude and self-efficacy. 
	Common barriers were: unwillingness to give up things (63%); difficulty remembering (53%); trying to ‘forget’ they have asthma (50%).  46% reported five or more barriers. Factor analysis revealed barriers in four domains: negativity toward providers and the medication regimen, cognitive difficulty, peer/family influence and denial. Self-efficacy was the most influential factor that showed a strong negative association with all four barrier subscales independent of asthma control and sociodemographic characteristics. Poor attitudes to asthma were also associated with barriers of cognitive difficulty and social influence. Males consistently reported higher barriers such as negativity, social influence and denial. Self-efficacy predicted all four barrier types.

	van Es et al.

2002 (22)
	To investigate whether attitudes, social influence, self-efficacy, and intention can predict self-reported adherence after 1 year.
	Aged 11-18 years (n = 86). Physician diagnosed asthma prescribed daily inhaled prophylactics for minimum 2 months. Recruited from pediatric outpatient clinics in Netherlands.
	Questionnaires measuring attitudes, self-efficacy, social influences, and adherence (self-reported). Data collected as part of RCT intervention at baseline and after 12 months.
	Linear regression used to examine the relationship between baseline determinants and adherence after 12 months. 
	The most important determinant of self-reported adherence at 12 months was previous self-reported adherence (i.e. adherence at baseline) followed by ‘feeling ashamed about asthma’, positive attitude to medication, and intention.

	van Es et al.

1998 (7)
	To explore the self-management behaviour of adolescents, particularly adherence behaviour. 
	Aged 12-16 years (n = 14), physician diagnosed asthma and on daily treatment of prophylactic medication. Recruited from outpatient clinics in Netherlands.


	Three focus groups (of 2, 5, and 7 teenagers) discussed self-management behaviours; feelings about having asthma; opinions of the health care provided by the paediatrician; recommendations for healthcare providers; and patient education materials.
	Transcripts were coded by an observer and independent physician. Information was analysed by coding statements into five topics. Once complete the analysts compared their coding and discussed any disagreements to form a consensus. Data were analyzed within groups, then responses of the different groups were

combined.
	All participants said they forgot to take daily medication, often because they were in a hurry. Reminders or cues were needed to take medication. Some were late starting medication when symptoms appeared and did not use medication in advance of expected symptoms. Reasons for not taking medication included: not wanting to stop activities; dislike of taste or side-effects; belief that medication is ineffective, or because they did not have symptoms. A minority reported smoking, embarrassment, or lack of confidence in speaking out. All were “fed up” with having asthma. Lack of honesty with doctor and lack of understanding about medications. Teenagers wanted more information in person and in a visual format.

	van Es et al.

2001 (24)
	To assess an intervention programme aimed at enhancing adherence to asthma medication
	Aged 11-18 years (n = 112). Doctor diagnosed asthma on daily preventer medication. Recruited from outpatients in Netherlands.
	Questionnaires. RCT of intervention program versus usual care. Self-reported adherence at baseline, after 1 year, and 2 years.
	T-tests were used for between group comparisons of adherence, and possible determinants of adherence.
	No statistically significant differences were seen between groups except at 24 months follow up when self reported adherence was higher.

	Velsor-Freidreich

et al.

2004

(18)


	To explore experiences and behaviours related to the self-management of teens with asthma.
	Aged 14-18 years (n = 24). Recruited from four schools in city, urban and rural areas, identified by school nurse in US (exact location not provided).
	Four questions used to stimulate discussion in four focus groups.
	Discussion tapes transcribed verbatim and colour-coded to identify each school.  Transcripts were then disseminated to the research team and themes identified.
	Four themes emerged: 1) wanting to be normal – not wanting to discuss asthma with peers. 2) unpredictability of the disease – difficulties in maintaining normal life. 3) credibility of the teen with asthma – teenagers understand the seriousness of their asthma but not always the adults around them. 4) Self-management issues -  reliance on parents, difficulties avoiding triggers, inconsistencies between beliefs/knowledge and actual behaviour. Communicating needs to adults was seen as a benefit but asthma was not discussed with peers.

	Wamboldt

et al. 

2011 (16)
	To examine beliefs, feelings, and behaviours about ICS to develop more effective management strategies.
	Aged 12 – 20 years (n = 26) recruited from previous study in Denver, US. Physician diagnosed asthma on ICS.
	Six focus groups comprised of 3–5 participants.
	Verbatim transcripts of these groups were analyzed using the long-table method of content analysis to identify key themes raised by participants.
	A variety of beliefs, feelings, and behaviours influence decisions about how to use asthma medication. Some understood the importance of daily medication and were committed to the treatment plan prescribed by their provider. Poorer adherence resulted from misinformation, incorrect assumptions about their asthma, and current life situations.


ED emergency department; GP general practice, ICS inhaled corticosteroids, 
Table 2. Quality appraisal checklist of qualitative studies (CASP)

	First Author
	Aims and objectives clearly reported
	Adequate description of the context in which the research was carried out
	Adequate description of the sample used and methods to identify and recruit sample
	Adequate description of the methods used to collect the data
	Adequate description of the methods used to analyse data
	Attempts to establish the reliability of data collection tools
	Attempts to establish the validity of data collection tools 
	Attempts to establish the reliability of the data analysis methods
	Attempts to establish the validity of data analysis methods 
	Appropriate data collection methods for helping young people to express their views
	Appropriate methods for ensuring data analysis grounded in the views of young people
	The study actively involved young people in its design and conduct
	Overall quality criteria

	Blaakman
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Unclear
	Yes
	No
	Medium

	Buston
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	NR
	NR
	NR
	Yes
	Yes
	NR
	Medium

	Edgecombe
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	NR
	High

	Jonsson
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	NR
	Yes
	Yes
	NR
	Medium

	Knight
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	NR
	Medium

	Koster
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Unclear
	Yes
	No
	Medium

	Naimi
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	NR
	Yes
	Yes
	NR
	High

	Van Es
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	NR
	Yes
	Yes
	NR
	Medium

	Velsor-Friedrich
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	Yes
	Yes
	NR
	Medium

	Quaranta
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	No
	Unclear
	Yes
	NR
	Medium

	Wamboldt
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	Yes
	Yes
	NR
	Medium

	NR = not reported. <7 = low; 7-9 = medium; 10-12 = high


	
	Adequate sequence generation
	Allocation concealment
	Blinding / patient related outcomes
	Incomplete outcome data addressed
	Free of selected reporting
	Free of other bias
	Other method notes
	Overall quality assessment

	Cohen
	NA
	NA
	NA 
	Unclear
	Unclear
	Low
	Unvalidated questionnaire
	Unclear

	Kyngas
	NA
	NA
	NA
	Unclear
	Unclear
	Low
	
	Unclear

	Rhee
	NA
	NA
	NA 
	Unclear
	Unclear
	Low
	
	Unclear

	Van Es 2001
	Unclear
	Unclear
	No
	Unclear
	Unclear
	Low
	
	Unclear

	Van Es 2002
	Unclear
	Unclear
	No
	Unclear
	Unclear
	Low
	
	Unclear

	NA = not applicable


Table 3 Quality appraisal of quantitative studies using the Cochrane risk of bias tool

Table 4. Summary of themes with illustrative quotations (where provided)

	
	Barriers
	Facilitators

	Knowledge


	Poor knowledge of asthma, treatment regimes, and devices
“I usually take my blue inhaler but then if it’s really bad I the preventer because… it’s quick acting” [8]


	Severe exacerbation

“I just make sure I do it otherwise I’m gonna be ill, that’s one of the reasons I came into hospital was because I carried on forgetting to take my inhalers” [8]

	Lifestyle


	Forgetting to take medication

 “At the weekend I’m fairly poor [at remembering] because I go out quite a lot at nights and come in late. I generally forget then, or if I’m up really late in the morning I quite often forget….” [20]
Time constraints

Not wanting to interrupt other activities

“don’t really forget to take it but if I’m like doing something and I feel tight and it’s something that I don’t want to be pulled away from then I won’t take it” [8]
Inconvenience of spacers

“..need to look for the spacer most of the time and I’m like, oh I can’t be bothered to look for this, let’s just take it without the spacer” [8]
Unable or unwilling to avoid triggers
	Routines

‘first I clean my teeth then I take my medicine’ [7]
Cues and reminders for remembering medication

“I take them by myself but my mum has to remind me otherwise I don’t do it” [8]

	Beliefs and attitudes


	Side effects

“I don’t like the taste or the way it feels in your mouth or anything….” [22]
Beliefs that medication is ineffective

“I don’t [need to take F/S]… Because when I don’t take it, I feel the same as when I do take it. To me, it doesn’t make a difference. . .” [22]
Beliefs that asthma is not serious

“I’ve never really thought of asthma as being serious”[19]
Denial of asthma

“when I first got diagnosed.., I went through the stage of ‘I haven’t got asthma, that’s it’, and I ended up having a massive attack from not taking the medication” [20]

	Positive attitudes towards asthma and medication

	Relationships


	Unsupportive teachers and school policies
“and the teachers… there’s a whole lot of shame and there’s a lot of frowning that goes on..” [21]
Negativity towards HCP
	Accepting help from others

Reminders and support from peers

“they always like give me my inhalers and stuff” [8]

Competent and supportive HCP

‘‘It’s better to meet someone who knows what I need than to be forced to meet ten people and tell them the whole story over and over again’’ [26]

	Intrapersonal 


	Apathy towards asthma and medication

“I just can’t be bothered really” [8]
Experiencing symptoms or taking medication is embarrassing

“I’d rather just do it when I’m alone so no one’s like staring at me with amazement that I’m taking an inhaler” [19]
Lack of assertiveness

Feeling ashamed of having asthma

“I am the only one in the class who has got asthma, and then I’m a bit ashamed of it.” [7]

Wanting to be ‘normal’
	High motivation

High self-efficacy

Feeling in control of asthma

Taking responsibility

Acceptance of asthma 

“Well, I suppose I’ve just grown up with it, the fact that I‘ve got it. It‘s just a part of me” [7]

	Communication


	Withholding information from HCP

“well sometimes I said everything was ok but then I had been feeling quite poorly a few days earlier”[7]
Difficulty being honest with HCP when parents present

“there’s some stuff you don’t feel comfortable talking about around your mum” [8]
Afraid to ask HCP questions

Not paying attention to HCP

“If I like talk to the Dr or something I sometimes get really bored—he’s just going on about the same thing for about an hour—that’s really annoying” [8]
Not discussing asthma with others
	


	· Many adolescents have poor knowledge about asthma and treatments 

	· Non-adherence is frequently caused by forgetting to take medication

	· Adolescents with established routines are better able to self-manage

	· Some adolescents do not use treatments or use them incorrectly due to erroneous beliefs about their asthma and medication


	· Asthma self-management is difficult for those with a lack of support at school 

	· Parents play a key role in reminding adolescents to take medication

	· Many adolescents feel embarrassment about their asthma and using medication, particularly around their friends and peers


	· Many adolescents report difficulties in communicating with their healthcare professional


Table 5. Key messages for healthcare professionals 

Figure 1 Flow Diagram of Search Process
 ADDIN  ADDIN  ADDIN  ADDIN  ADDIN 
Excluded n = 85








Studies included review �n = 16





Duplicates removed 


n = 2969





Excluded n = 3785








Full copies retrieved and assessed for eligibility n = 101





Titles and abstracts reviewed �n = 3886





Records identified through database searching n = 6855








