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Novelty statement:
We present an up-to-date review of qualitative studies exploring the everyday experiences of children aged ≤12 years when they manage Type 1 diabetes.
	Children have an incomplete understanding of diabetes but learn from and share care responsibilities with their parents. 
	Children often resent disruptions to life when managing diabetes while some described how adhering to their diabetes regimens had helped them to lead a ‘normal’ life.
	Friends could be both a hindrance and a help. Children described benefiting from support provided by informed friends and, in some instances, peers with diabetes.



Abstract
Aims: To explore the everyday experiences of children (aged ≤12 years) with Type 1 diabetes in order to identify factors which help or hinder diabetes self-management practices.
Methods: Eight databases (Embase, Medline, CINAHL, Web of Science, PsychInfo, ASSIA, ERIC and ProQuest Dissertations) were searched in 2016 to identify qualitative studies exploring children’s views about self-managing diabetes. Data were extracted, coded and analysed using thematic synthesis.
Results: Eighteen studies from five countries were included in the review. Synthesis of studies’ findings resulted in the identification of three overarching analytical themes. The first theme, ‘Understandings of diabetes and involvement in self-management’, outlines ways in which children understand diabetes and develop self-management responsibilities. The second theme, ‘Disruption to life and getting on with it’, reports children’s frustrations at disruptions to everyday life when managing diabetes, and how attempts to appear normal to family and friends affect self-management practices. The third theme, ‘Friends’ support’, describes how friends’ reactions and responses to diabetes affect children’s ability to appear normal and willingness to disclose information about diabetes, and support provided by ‘informed friends’, or peers with diabetes.
Conclusions: While the synthesis has identified how children’s everyday life experiences inform ways in which they undertake diabetes self-management, it was not possible to determine new ways to provide support. To help children optimise their glycaemic control, further work should be undertaken to identify their need for support and which takes into account the potential ways in which parents, friends and peers can offer assistance.






Introduction
Type 1 diabetes (T1DM) normally develops in childhood or adolescence and its incidence is rising globally by around 3% a year [1], with the annual rate of new cases increasing fastest among children aged ≤5 years [2]. Maintaining optimal blood glucose control in childhood can significantly reduce risk of complications in adulthood. However, many children (aged ≤12 years) do not achieve clinically recommended targets of <58mmol/mol (7.5%) [3], with around one quarter experiencing sub-optimal control (>75mmol/mol) [4,5].
Management of T1DM involves a complex array of daily tasks, including: frequent monitoring of blood glucose, carbohydrate counting, calculating and administering insulin doses, and preventing hyper- and hypoglycaemia [6]. These tasks are considered too difficult and burdensome for young children to undertake without assistance from parents/carers [7]. However, as children become more emotionally mature and develop new motor skills and cognitive abilities, they are encouraged to acquire gradually the skills needed to manage their diabetes independently [7-10]. 
Alongside studies involving parents [11,12], and in light of recognition that children are socially competent actors in their own right [13,14], a growing body of qualitative research has explored children’s experiences of, and involvement in, managing their diabetes. This includes studies which have explored: challenges children encounter living with diabetes, parent-child partnerships, management of diabetes at school; and, children’s views about attending clinics [15-20]. While individual studies offer important insights, qualitative synthesis techniques allow for further generalization as larger, more diverse populations can be included [21] and used to inform evidence-based healthcare and health policy [22]. Previous syntheses of qualitative or mixed methods research involving children with T1DM require updating to capture recent literature [9] or have focused on children’s experiences of managing diabetes at school [23] and views about paediatric diabetes clinics [24]. However, most time is spent managing diabetes away from institutional settings [25]. To date, there has been no review of qualitative literature focusing on children’s experiences of managing diabetes in everyday life and barriers and facilitators they experience in seeking optimal glycaemic control.
The aim of this synthesis of published qualitative studies was to explore the everyday experiences of children (≤12yrs) with T1DM in order to identify factors which help or hinder diabetes self-management practices. The objective was to provide guidance and recommendations for how children with T1DM could be better supported to achieve optimal blood glucose control, including development of interventions to support diabetes self-management practices.




Methods
We used the thematic synthesis approach described by Thomas and Harden [26]. This involves a systematic search of relevant literature, followed by a quality appraisal of included studies. Following data extraction, thematic synthesis begins with line-by-line coding of findings (including quotes and author interpretations) in primary studies and identification of important or recurrent themes. Initial themes are then compared across studies and grouped to produce a set of descriptive themes. The final step involves “going beyond” [26] the simple description of themes to generate analytical themes. Our reporting was guided by the Enhancing Transparency of Reporting the Synthesis of Qualitative Research (ENTREQ) and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) frameworks [22,27].

Search strategy
Eight databases were searched from 1995 until the end of April 2016, including: Embase, Medline, CINAHL, Web of Science, PsychInfo, ASSIA, ERIC and ProQuest Dissertations. This date range was selected to reflect changes to T1DM treatment following the landmark DCCT study [28]. MeSH (Medical Subject Heading) and free-text search terms covering T1DM, the target group and qualitative methods were developed with input from an Information Specialist. The search strategy was designed using a modified SPIDER (Sample, Phenomenon of Interest, Design, Evaluation, Research Type) tool [29], which is commonly used to identify qualitative articles. Search strings were iteratively refined to ensure relevant studies were identified. Details of the search terms and an example search strategy are given in Figure 1. Follow-up searches were carried out by reviewing the reference lists of included studies. Several authors of primary studies were contacted to establish whether unpublished reports were available.

<<Figure 1 about here>>

Selection criteria and screening
Records with an English language title and abstract were included if they reported: (i) primary research using qualitative methods, including mixed methods investigations; (ii) views and/or experiences of children aged ≤12 years with T1DM, including studies where children aged ≤12 years participated alongside older aged children. Papers were excluded if they reported: (i) non-primary research, including opinion pieces, letters and reviews (after scanning bibliographies to identify any relevant references); (ii) only quantitative data obtained using structured questionnaires; and, (iii) data which focused exclusively on children’s experiences of managing diabetes at school or care received at clinic as these areas have already been synthesised by others [23,24,30]. All records were imported by DR into an EndNote database and de-duplicated. DR screened titles followed by abstracts if a paper’s focus was unclear from the title. Papers were rejected which did not meet the inclusion criteria, while erring toward over-inclusion. Full texts were retrieved for the remaining papers. Two reviewers (DR and JL) conducted full-text screening and met to discuss which studies to include in the final synthesis. 

Data extraction and quality appraisal
DR extracted key characteristics of each study using a review form developed for this synthesis, including: author, year, country of origin, study aims, sample population, research methods and key findings. For each paper, participant quotations and findings that were clearly supported by study data were extracted from Results/Findings sections and imported into NVivo 10 (QSR International, Doncaster, Australia) for coding purposes. When studies also reported the views of children >12yrs [15,19,20,31-35], or included the views of parents and health professionals [18,35-38], only data which could be attributed to children aged ≤12yrs were extracted. An exception was made for the heavily cited paper by Herrman [15] which did not provide children’s ages alongside their quotations but included themes similar to those in other studies. DR and JL appraised the quality of studies using the Critical Appraisal Skills Program (CASP) tool [39]. In line with recommendations from other authors [40], critical appraisal was not used to exclude studies selected for the review on the basis that the value each could contribute might only become apparent during the synthesis rather than the appraisal process. In this review the quality appraisal process was used to identify methodological and data reporting issues arising in studies selected for the synthesis. 

Analysis and synthesis
DR synthesised information about the study populations, including: age, gender, age at diagnosis (or mean diabetes duration) and ethnicity. The thematic synthesis [26] was undertaken by DR and JL who began by reading and re-reading the extracted data to identify meaningful segments in the text, including participant quotations. These segments were labelled with free codes which remained close to the original meanings in the primary studies. The next step involved organising free-coded data segments into related areas to develop descriptive themes. To do so, both researchers read and discussed the initial coded segments and made comparisons across studies before reaching agreement on a set of descriptive themes and subthemes. In the final step, they developed interpretations that went beyond the data in primary studies. This involved a process of examining and discussing patterns and relationships across themes which led to the development of overarching analytical themes to address the study aim. 



Results
Study selection
The search identified 5071 articles after de-duplication (see figure 2). 5024 articles were excluded on screening against eligibility criteria. Full-text review was carried out for the remaining 47 articles, of which 30 failed to meet inclusion criteria. Hand-searching of bibliographies of included papers identified an unpublished report which was obtained after contacting the author. When complementary data from a single study were described in more than one article, all articles were included. This resulted in a total of 18 outputs being included in the synthesis.

<<Figure 2 about here>>

Study characteristics
The 18 articles reported on 14 studies conducted in five countries including: the UK [16,18,32-35,37,38,41,42], Brazil [43-45], USA [15,20,31], Canada [19] and the Netherlands [36]. The studies included 366 participants recruited from clinics [18,19,32,34-38,42-44], diabetes camps [15,31] and diabetes organisations [20], who took part in one-to-one interviews or focus groups supplemented, in several instances, with participant observations and use of participatory activities [16,19,35,36,38,41,42,44,45]. One study included children with T1DM and asthma [18]. Each study reported the views of children aged ≤12 years with T1DM; however, it was not possible to specify the exact number of participants aged ≤12yrs as several studies only reported the range or mean age of participants [15,18,20,31,32,34]. One study did not report a breakdown of children’s gender [36]. Details of the aims, sample, and methods for each of the articles is given in table 1. 

<<Table 1 about here>>

Quality assessment
Included studies were generally of a high quality with most meeting CASP criteria. However, it was not always possible to assess the rigour applied to data analysis or whether researchers had critically examined their role, potential bias and influence during data collection. All the studies contributed conceptually to the synthesis and were included irrespective of the quality assessment process. The majority (10/18) articles were rated as being of good value for the purposes of the synthesis, with seven rated medium and one as low. The study rated low explored participants’ views about the impacts of physical activity on glycaemic control in T1DM [34]. While this study’s main findings were of less relevance, it also included participants’ views about managing diabetes in everyday life, which were considered useful for the synthesis. Full details are given in the online Supporting Information.

Synthesis findings
We identified three overarching analytical themes: ‘Understandings of diabetes and involvement in self-management’; Disruption to life and getting on with it’; and ‘Friends’ support’.

Understandings of diabetes and involvement in self-management 
Across studies, and as Koller et al [19] report, the majority of children ‘exhibited a basic, yet incomplete, understanding of diabetes, mediated by age, which they frequently described in terms of diet and dietary restrictions [16,19,31,32,37,38,41,42], carbohydrate counting [31,38,41], insulin administration and blood glucose monitoring [16,19,31,32,38,42]. Children also presented an understanding of diabetes by referring to: bodily experiences and symptoms of hypoglycaemia [16,20,32,35,41-43] and hyperglycaemia [32,42,43]; experiences of excessive thirst and urination prior to diagnosis [37,43]; and the function of their pancreas [19,31,32].
In most studies, children talked about the diabetes management tasks they and their parents/carers needed to perform and why these were important. These included: undertaking regular blood glucose monitoring before meals, if feeling low, and before physical activity; determining carbohydrates in meals/snacks; insulin administration; and identifying and treating hypoglycaemia [16,19,20,31,32,38,41,42]. The importance of keeping blood glucose levels within a specific range was reported by children in several studies [16,36,41], although one found that very few children could correctly identify clinically recommended target ranges for normal blood glucose [19].
Children reported sharing care with adults [16,18,19,42], mainly mothers [16], and how they actively contributed by performing blood glucose tests and administering insulin [15,16,18,19,31,32,38,41,42], and monitoring carbohydrate intake [16,19,31,32,37,38,41,42]. Children’s ability to administer insulin was not found to be age-related [19,38], while parents’ involvement was informed by children’s developmental maturity and individual needs [15,16,18,19,38]. Authors also reported how, despite being involved in self-care activities, some older children (~11-12 years) continued to rely on, or preferred, their parents to undertake some diabetes management tasks, to allow them to take time off [38,42] and preserve their childhood [15].
Several studies reported how children learned to perform discrete self-management tasks, such as administering their insulin, by first watching their parents and then practising themselves, often handing responsibility back to caregivers in a cyclical manner [16,19,42]. Others reported how some children experienced pain when their parents administered injections and blood glucose checks [20,32,38] and how, as a consequence, they preferred to perform these tasks themselves [15,35,38,41]. Children also described taking on more self-care responsibilities in specific situations, particularly when parents are not present, including: at school [16,18,42], during sleepovers at friends’ houses [18,38,41], when meals were being prepared [16,42], when they woke earlier than their parents [38], or when parents had separated [18]. 

Disruption to life and getting on with it
Unsurprisingly, in many studies, children described how managing their diabetes could be painful and unpleasant, and how blood glucose checks and injections [15,16,20,32,35,38,42,43,45] caused bruising or marked their skin [32,35,42,43]. Children also resented disruptions to everyday life caused by having to follow their diabetes regimens, which they described as “boring” [15,37,41], “tedious” and “annoying” [32].
Studies often reported how following a diabetes regimen resulted in disruptions to diet, with children feeling frustrated because they had to eat at specific times [15,16,20,32,37,38], deal with dietary restrictions [15,19,32,37,38,42,43,45] and, sometimes, eat despite not feeling hungry [15,32]. Children also described feeling upset when watching others eat restricted foods such as sweets or cakes [32,45], or when confronted by these foodstuffs in restaurants and shops [32]. In contrast, some children reported enjoying opportunities to eat sugary foods when their friends were unable to do so, for example when treating hypoglycaemia [15,32,37,44] or before physical activity [32,37].
Children, however, most often described feeling frustrated because they had to constantly interrupt or not participate in activities due to their diabetes. This included curtailing playing with friends [15,20,32,37,38,42,43] or being unable to attend sleepovers or take part in activities when parents were not present to assist with diabetes management [15,20,32,37,38,42,45]. Others talked about having to miss or leave lessons early, and how diabetes self-care meant having shorter break times at school, [16,20,32,38,42]. Children also reported disliking having or remembering to always carry equipment, such as blood glucose meters and insulin pens [15,32]. While most children described disliking their diabetes regimens, several emphasised positive aspects by stating their dislike of sweet foods [42] or how they felt fitter and more active by eating what they construed to be a healthier diet [32]. 
Across the studies, children described resenting how having to manage diabetes marked them out as different to their peers and affected their ability to sustain friendships [20,37,42,45]. In several studies, children talked about wanting to be seen as, and treated in similar ways to, people who do not have diabetes [20,35,37]: “[If I didn’t have diabetes I wouldn’t] have to have my lunch early so then I can sit with my other friends, so I think it would all be ok” (Emma, aged 10 years) [16]. This was also evident when children described disliking attention others gave to their diabetes [15,38,42] and how they wanted to be accepted as ‘normal’ by peers [16,32,36,38,42,45].
A few studies included views from children who described forgetting to test blood glucose or administer insulin [20,42]. Typically, such children reported altering their regimens to minimise social disruptions and maintain a sense of normality. This included children who described: administering insulin after meals in order to eat at the same time as their family [36], not administering insulin to avoid interrupting play activities [42], not testing blood glucose before eating a snack to minimise disruptions when playing with friends [20], eating sweets to minimise risk of hypoglycaemia when playing [45] or not reporting hypoglycaemia to a teacher to avoid being given extra attention [42]. 
While some children actively altered their regimen, others described learning about and adhering to diabetes management tasks because doing so meant they experienced less blood glucose fluctuations, spent less time having to deal with the consequences of sub-optimal control and, hence, were better able to live a ‘normal’ life [15,19,32,37,38,42,43]: “You feel more normal if you know you are in control of yourself” [15]. By following recommended regimens, children described how they could focus on doing the things they enjoyed, such as playing with friends [15,19,32,38]: “You just deal with it, and then you can forget about it and then you can be a normal kid” [19].

Friends’ support
While many studies reported children’s attempts to live a ‘normal’ life, several reported that their ability to be accepted as normal was influenced by ways in which their friends responded to, or engaged with, diabetes management. In several studies, children reported having been teased or bullied by peers [19,32,33,35,37,44]: “Sometimes, some people start picking on me and think that I am different” (Participant 8, female aged 9) [32]. This included instances where other children had offered the child sweets which they knew were restricted [35,44] and when a child with diabetes had exhibited unusual behaviour during an episode of hypoglycaemia [32]. In one study children described how some friendships had ended after they had disclosed having diabetes [19]. 
As several studies reported, these experiences affected whether children chose subsequently to disclose information about their diabetes due to concerns that doing so might result in similar teasing or isolation [19,38,44]. This included children who described choosing not to tell other children about their diabetes because, in their experience, many failed to understand what the disease entailed [38,43] and because they found it difficult to explain [44] or did not want to accentuate their difference from others [20,42]. In a related example, children described feeling annoyed if friends exhibited pity because of their diabetes [32]
In contrast, children often reported benefiting from the support of a small number of close friends [15,18,20,32,34,37,44]. These “informed friends” [18] provided help in several ways, including: making routine enquiries about how the child with diabetes was feeling [37,44], providing emotional support [15,33,44], helping to calculate insulin doses [41], helping to obtain hypoglycaemia treatments [18,20,32,44], and by prompting or reminding the child to test their blood glucose [32]. A few studies identified how friends had helped normalise restrictions imposed by diabetes; for example, by not offering or eating sweets in the presence of the child with diabetes [32,44], stopping what they were doing to allow the child time to administer insulin, or waiting to eat until the child had completed diabetes management activities [44]. While children often benefited from friends’ support, some also described finding it frustrating if their friends were over-cautious around them or if they asked frequent questions about their diabetes [20,34]
Several studies also included examples of children who had benefited from speaking to other children with diabetes [15,37,38,43], or who wanted to speak to others with the disease [20]. This included children who had had conversations with others about the challenges involved in managing T1DM [37] and how to maintain a normal life [38]. However, in the same study, the value of speaking with other children with diabetes was called into question. Recalling an encounter with another child, one boy described how friendships with children with diabetes were contingent on having shared interests beyond the disease [38].


Discussion
Across the studies included in the synthesis, children reported understanding why diabetes management is important and described making active contributions to self-care, dependent on their age, maturity and individual circumstances. While children acknowledged the importance of following diabetes regimens, many disliked the resultant disruptions to their lives and how undertaking self-management tasks could distinguish them from others. To reduce negative impacts on their lives, some children reported altering aspects of their diabetes regimens to better fit in with family and friends. Others, however, described how adhering to their regimen helped limit glycaemic excursions and, hence, better enabled them to participate in everyday activities. Children’s attempts to appear normal were affected by friends who could be both a source of anguish and support. Speaking with peers who have diabetes was reported as beneficial by some children. 
The synthesis presents an up-to-date systematic review of qualitative studies which have explored children’s experiences of, and involvement in, managing T1DM. In keeping with the findings of earlier reviews [9,46], it has highlighted how children’s desire to appear normal can result in them making alterations to their diabetes regimens. However, new insights emerging from the synthesis, arising from the more extensive number of qualitative studies now available, include ways in which adherence to diabetes regimens can also allow children to maintain a sense of normality, and how friendships can both enable and constrain their attempts to appear normal. 
Across the studies included in this review, children did not seem unduly worried about hypoglycaemia and its potentially disabling effects. Research involving parents of children with T1DM has found that they work very hard to follow clinical recommendations; however, parents may sometimes relax their approach to diabetes management, most typically by allowing their child’s blood glucose levels to rise above clinically recommended levels, to help ensure they are safe at school or can play with friends without risking hypoglycaemia [11]. While fear of hypoglycaemia is a major concern for parents of children with T1DM [11], the measures they take to protect and enable their child to live a ‘normal’ life could help explain the absence of children expressing concerns, or negative impacts on their life, arising from hypoglycaemia. Parents’ approaches to relaxing diabetes management to help their child have a ‘normal’ childhood may also help explain why this synthesis identified few significant acts of rebellion or non-adherence amongst children in this age group.
This synthesis incorporated studies which explored the experiences of around 300 children from five countries and used rigorous and well-established methods for reviewing, appraising and synthesising qualitative studies [26,39]. It is strengthened by the inclusion of several non-English studies, conducted in countries which have diverse healthcare systems, and where we found there to be considerable overlap in findings between many of the primary studies. However, limitations emerged during the quality appraisal process which identified several studies with inadequate reporting of sample populations. This meant that it was not always possible to determine the extent to which views expressed were representative of children aged ≤12 years. As with qualitative research in general, findings from a synthesis of qualitative studies are constructions made by reviewers based upon constructions made by researchers who originally generated data in interaction with study participants [47]. As with any synthesis of qualitative data, the review is limited to the experiences of children who chose to participate in the primary studies and who may not necessarily be representative of other children with T1DM. Despite the consistency of findings across studies, limitations arise from the general or restricted focus of studies available for inclusion in the synthesis. One of these is the limited focus on the use of technologies in studies, some of which were over 15 years old. This highlights a need for reviews to be updated regularly to accommodate future studies which explore children’s use of newly emerging technologies to support diabetes management. Another key limitation is that studies available for the review mainly explored children’s experiences of managing diabetes rather than their need for support. As a result of this limitation, it has been challenging to generate insights to address our aim of informing support provisions and developing interventions to help this age group better manage their diabetes and optimise glycaemic control. 
To address the limitations reported above, we recommend that further research be conducted which focuses more explicitly on children’s support needs to help manage their diabetes in everyday life. To develop future interventions, studies could also explore ways in which children and parents could be jointly targeted and how to maximise opportunities for children to seek and receive support from friends and peers.
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Figure 1: Database Search Strategy
Sample: child* OR pre-adolescen* OR toddler* OR youth* OR infan*
Phenomenon of Interest: type 1 diabetes OR type I diabetes OR insulin dependent diabetes
Design: interview OR focus group
Evaluation: ethnograph* OR grounded theory OR self-report OR participant observation* OR experience* OR theme* OR thematic
Research type: qualitative

Sample search strategy from Elsevier EMBASE database
	exp children/

(child$ or pre-adolescen$ or toddler$ or youth$ or infan$)
1 OR 2
exp Diabetes Mellitus, Type 1/
(type 1 diabetes or type I diabetes or insulin dependent diabetes).ti,ab
4 OR 5
3 AND 6
exp Qualitative Research/
exp Attitude to Health/
(ethnograph$ or grounded theory or interview$ or self-report$ or focus group$ or participant observation$ or experience$ or theme$ or thematic).ti,ab
8 OR 9 OR 10
	7 AND 11
2,241,683
1,665,584
2,737,947
90,038
69,318
110,520
24,389
36,918
90,171
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1,512,308
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Figure 2: Flow diagram of studies screened, excluded and included.
Duplicates removed (n = 1837)
Records identified by initial search of databases (n= 6809)
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Full text articles excluded (n = 30)
	unable to separate out views of children ≤12 years

unable to separate out views of children with T1DM from those with other chronic diseases
	does not focus on children’s everyday life experiences of T1DM
main focus is on views of family members
reviews
evaluation of interventions.
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Table 1: Articles included in the synthesis
Reference and country
Aim
Setting
Participant characteristics
Data collection 
Data analysis
Alderson et al 2006 [41].

UK

To investigate the views of children with Type 1 diabetes about their condition and ways in which they share in managing their medical and health care with adults
Paediatric diabetes clinics
N = 24
10 female, 14 male
Age: 3-12 years
Age at diagnosis: 1.25-10 years

Clinic observations; semi-structured interviews



Thematic analysis.

Curtis-Tyler 2012 [16].

UK


To explore the understandings, experiences and priorities of children 10 years or younger living with Type 1 diabetes, in relation to their illness or care, with a view to informing their greater participation in clinic visits.
Paediatric diabetes clinics
N = 17
8 female, 9 male
Age: 4-11 years
Age at diagnosis: 1-8 years
Ethnicity: 5 White/British, 6 Somali, 1 Lithuanian, 1 Bengali/British, 2 Arabic, 1 African, 1 African/Portuguese 


Home visits; participant observation of clinics; non-participant observation of waiting areas; semi-structured interviews; discussion groups; participatory approaches.
Thematic analysis

Dedding et al 2014 [36].

Netherlands


(1) To examine how children enact agency in a clinical encounter and draw lessons from this to improve health-care practices. 
(2) To explain how looking at agency might help to move the participation agenda forwards
Outpatient clinics at 3 hospitals
N = 30*
Age: 8-12yrs

*No breakdown by gender or age at diagnosis.



Participatory observation; semi-structured interviews; informal conversations.


Foucauldian perspective on power and dependency relations between adults and children
Freeborn et al 2013 [20].

USA

To identify challenges children and youth with type 1 diabetes encounter from their own perspectives
Two diabetes organisations
N = 16
5 female, 11 male
Age: 7-16 years
Mean age at diagnosis: 4.80yrs (SD 2.80)
Mean duration of diabetes since diagnosis: 4.23yrs (SD 2.83)
Ethnicity: all Caucasian
Focus groups



Thematic analysis
Herrman 2006 [15].

USA


To explore children’s beliefs about the costs and rewards of Type 1 diabetes and methods of its management.
Diabetes day camp (1 week duration)
N = 17
10 female, 7 male
Age: 8-15 years
Mean duration of diabetes since diagnosis: 34 months (range 6 – 120 months)

Semi-structured interviews 



Social exchange theory was used to identify categories and responses to questions.

Koller et al 2015 [19].

Canada


To explore children’s and adolescents’ perspectives about diabetes self-care, their knowledge of diabetes, and their emotions associated with having the disease.
Paediatric hospital
N = 48*

N = 31 (≤12yrs)
5-8yrs (N = 16, 11 female, 5 male; average time since diagnosis: 2.8yrs, mean HbA1c: 8.1%)
9-12yrs (N=15, 9 female, 6 male; average time since diagnosis 3.0yrs; mean HbA1c: 8.1%)
Cultural and religious backgrounds – Diverse sample, including: Canadian, Chinese, English, French, German, Indian, Islam, Jewish, Polish.

* including 17 participants aged 13-18yrs
Semi-structured interviews; participatory approaches 

Cresswell’s six-step method for basic text analysis; intragroup and comparative analyses 

Marshall et al 2009 [35].

UK
To explore and describe the experiences of children and their parents living with Type 1 diabetes from diagnosis onwards
Unclear
N = 10
7 female, 3 male
Age: 4-17yrs, 
Time since diagnosis: 10 months – 8 years.
Cultural backgrounds: Asian, Eastern European, Jamaican, Irish, English.
Phenomenological approach using semi-structured interviews; drawing materials 



Thematic analysis.

Miller, 1999 [37]. 

UK
To describe the lived experience of children who have insulin dependent diabetes
Unclear
N = 6
2 female, 4 male
Age: 7-12 years
Time since diagnosis: 4-10 months
Conversation interviews; drawing materials

Thematic analysis.
Moreira and Dupas, 2005 [43].

Brazil
Diabetes mellitus is a chronic disease that demands adaptation in the psychological, social and physical sphere: this study aimed to understand the experiences of children with the disease
Paediatric unit
N = 13*

N = 12 (≤12yrs)
9 female, 3 male
Age: 7 to 12yrs 
Time since diagnosis: 1-7yrs

* Including one 14yr old adolescent.
Semi-structured interviews. 


Grounded theory
Newbould et al 2008 [18].

UK
To examine the partnership between young people and their parents in the management of medication for two chronic conditions, asthma and diabetes.
GP surgeries in four health board areas
N = 69*

N = 26 (≤12yrs, with Type 1 diabetes)
14 female, 12 male
Age: 8-15 years
Mean age: 11.7
Mean time since diagnosis: 4.8yrs

* including 43 children with asthma and 26 with Type 1 diabetes.
Semi-structured interviews 


Thematic analysis.
Olsen Roper et al, 2009 [31].

USA
The aim of this study was to describe what children and adolescents who have Type 1 diabetes know and want to know about the disease
Diabetes summer camps, hospital clinic and referrals
N = 58
64% female (N = 37)
Age: 8-18yrs
Mean age: 13,1yrs (SD=2.61)
Time since diagnosis: 5.04yrs (SD=3.67, median = 4.00)
Mean HbA1c: 8.17% (SD=1.15, median = 8.10)
Semi-structured interviews


Thematic analysis.
Povey et al 2001 [32].

UK
The purpose was to examine the experience of living with diabetes from the child's and parent's perspective
Diabetes clinic

N = 27
11 female, 16 male
Age: 7-18yrs
Mean age: 12yrs (SD 2.98)
Mean age at diagnosis: 7.5yrs (SD 3.6)
Structured interviews consisting of 33 open-ended questions

Content analysis

Povey et al 2005 [33].

UK
The study aimed to explore children's beliefs about the impact of their Type 1 diabetes on their parents, siblings and friends.
Diabetes clinic
N = 27
11 female, 16 male
Age: 7-18yrs
Mean age: 12yrs (SD 2.98)
Mean age at diagnosis: 7.5yrs (SD 3.6)

* The same sample participated in Povey et al 2001 [32]
Structured interviews consisting of 33 open-ended questions
Content analysis
Ryninks et al 2015 [34].

UK


To investigate young people's attitudes to, and understanding of, physical activity on glycaemic control in Type 1 Diabetes
Hospital based paediatric diabetes service
N = 12
4 female, 8 male
Age: 11-16yrs
Mean age: 14.5 yrs (1.5)
Mean HbA1c: 68mmol/mol
Ethnicity: White British, Polish, black British Carribbean, Mixed.
Focus groups


Interpretative Phenomenological Analysis
Sparapani et al 2012 [44].

Brazil
To describe the influence of friends on the lives of children with Type 1 diabetes
Diabetes outpatient clinic
N = 19
13 female, 6 male
Age: 7-12yrs
Mean age: 9.8yrs (SD 1.8)
Time since diagnosis: 3.3yrs (range 1-10yrs)
Semi-structured interviews; participatory approaches; focus groups
Content and thematic analysis
Sparapani et al 2015 [45].

Brazil
The purpose of this study was to increase understanding of “what it is like” to be a child with Type 1 diabetes mellitus and explore factors that interfere with disease management.
Diabetes outpatient clinic
N = 19*
13 female, 6 male
Age: 7-12yrs
Mean age 9.8yrs (SD 1.8)
Time since diagnosis: 3.3yrs (range 1-10yrs)

* The same sample participated in Sparapani et al 2012 [44]
Semi-structured interviews; participatory approaches; focus groups


Sutcliffe et al 2003 [38].

UK
(Summary of aims relevant to this synthesis)
To elicit views of children with diabetes aged 3-12yrs about their condition, ways they share medical and health care, how they cope with diabetes and share care with adults, and management of diabetes at school and the community.
Paediatric diabetes clinics
N = 24*
10 female, 14 male
Age: 3-12yrs
Age at diagnosis: 1-10yrs

* The same sample participated in Alderson et al 2006 [41]

Clinic observations; semi-structured interviews; participatory approaches

Thematic analysis
Tyler 2009 [42]. (PhD thesis)

UK


The aim of fieldwork was to explore children's experiences of managing their Type 1 diabetes, alongside their carers and health professionals.
Paediatric diabetes clinics
N = 17*
8 female, 9 male
Age: 4-11 years
Age at diagnosis: 1-8 years
Ethnicity: 5 White/British, 6 Somali, 1 Lithuanian, 1 Bengali/British, 2 Arabic, 1 African, 1 African/Portuguese

* The same sample participated in Curtis-Tyler 2012 [16]
Home visits; participant observation of clinics; non-participant observation of waiting areas; semi-structured interviews; discussion groups; participatory approaches
Thematic analysis.





Supporting information 

Quality appraisal
Table S1: Study quality: studies assessed using the CASP

Author
Aims
Methods
Design
Recruitment 
Data collection
Relationship
Ethics
Analysis
Findings
Value
Alderson et al 2006.
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Medium
Curtis-Tyler 2012
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Medium
Dedding et al 2014
Yes
Yes
Yes
Yes
Yes
Yes
Yes 
Yes
Yes
Medium
Freeborn et al 2013
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Good
Herrman 2006
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Good
Koller et al 2015
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Good
Marshall et al 2009
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Good
Miller 1999
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Good
Moreira & Dupas 2005
Yes
Yes
Yes
Cannot tell
Yes
Cannot tell
Yes
Cannot tell
Yes
Medium
Newbould et al 2008
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Medium
Olsen Roper et al 2009
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Good
Povey et al 2001
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Medium
Povey et al 2005
Yes
Yes
Yes
Yes 
Yes
Cannot tell
Yes
Yes 
Yes
Medium
Ryninks et al 2015
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Yes
Yes
Low
Sparapani et al 2012
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Cannot tell
Yes
Good
Sparapani et al 2015
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Good
Sutcliffe et al 2003
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Good
Tyler 2009
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Good

Aim: ‘Was there a clear statement of the aims of the research?’; Methodology: ‘Is a qualitative methodology appropriate?’; Design: ‘Was the research design appropriate to address the aims of the research?’; Recruitment: ‘Was the recruitment strategy appropriate to the aims of the research?’; Data collection: ‘Was the data collected in a way that addressed the research issue?’; Relationship: ‘Has the relationship between researcher and participants been adequately considered?’; Ethics: ‘Have ethical issues been taken into consideration?’; Analysis: ‘Was the data analysis sufficiently rigorous?’; Findings: ‘Is there a clear statement of findings?’; Value: ‘How valuable is the research?’



