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[bookmark: _Toc135760405]Abstract
Background: Survival rates for children with congenital heart disease have increased. However, many of these children are now living with increased co-morbidities. Contemporary healthcare promotes home care, and this is being provided by children’s families. Siblings of children with congenital heart disease are often unintentionally overlooked in research and family centred care strategies. Having a sibling with congenital heart disease affects siblings too, the extent and perceived impact remain unknown. 
Aim: To explore perceived impact on children and young people of having a sibling with congenital heart disease.
Methods: Guided by a family advisory group and Bronfenbrenner’s bio-ecological systems theory, a mixed methods sequential exploratory study design was used for this exploratory research and integrated findings are reported. The population was children and young people who had a brother/sister with congenital heart disease, aged 8-17 years old, living in the UK. Phase one involved virtual semi-structured interviews (n=17) exploring experiences. The Pictorial Representation of Self and Illness tool was used to allow visual demonstration of perceived impact. Phase one data were analysed using reflexive thematic analysis. Phase two involved questionnaires (n=52) in which Resilience, Interpersonal perceptions, Intrapersonal relationships, Fear and Communication were measured using two validated scales, the Sibling Perception Questionnaire and Child and Youth Resilience Measure. 
Results: Five themes were identified from phase one: My life looks different, Always you before me, My role in our family, Effects on me and moving forward and How COVID-19 changed things for me. In phase two high levels of resilience were demonstrated but communication, intrapersonal perception and intrapersonal relationships could be strengthened and level of fear about the illness could be reduced to improve outcomes. Integrated findings suggest relationships, peer support, communication, information, and inclusion of siblings at home and in hospital were vital recommendations for practice. 
Contribution to knowledge: This is the first study to utilise a mixed methods design and Bronfenbrenner’s bio-ecological systems theory to gain a holistic view of the perceived impact on siblings of having a brother or sister with congenital heart disease, from a sibling’s perspective. Virtual interviews and online questionnaires helped to gain a broad understanding of the ever-evolving landscape of perceived impact. Whilst findings suggest this population group are generally resilient, interventions focusing on maintaining resilience and supporting positive relationships, communication and inclusion should be developed to support siblings throughout their life course. 
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[bookmark: _Toc135760413]1.1 Chapter overview
The topic of this thesis is the perceived impact on siblings of having a brother or sister with congenital heart disease (CHD). This introductory chapter will explain relevant terminology and provide an overall introduction to CHD. This overview of CHD will set the scene to acknowledge what is known about how having a brother or sister with CHD impacts siblings. Author positionality and reflexivity will be disclosed followed by a paragraph detailing thesis structure for reader orientation. 

[bookmark: _Toc135760414]1.2 Thesis terminology
This section explains terminology used in this thesis. Despite varied definitions of ‘Children’ and ‘Young people’ in research literature (Clark et al. 2015), the United Nation’s guidance will be used throughout this thesis. ‘Children’ are those aged 8-14 years and ‘Young people’ are 15-17 years old (United Nations 2022). These terms will be combined to Children and Young People (CYP). The term ‘Parent(s)’ refers to any primary caregiver including parents, guardians, and carers, including single parents. The term ‘participant’ refers to the CYP who participated in this research. 

‘Sibling’ is a widely accepted kinship term used to describe a brother or sister (Passmore et al. 2021). Although this term can be used in a variety of ways a sibling is usually a person who shares a parent(s) with another person (Wojciak 2017). As this thesis includes discussion about CYP with CHD as a brother/sister but also the CYP who has a brother/sister with CHD, the term ‘sibling’ could be confusing. Whilst an individual may not refer to themselves as a sibling, for clarity in this thesis the brother or sister of a child with CHD will be called a sibling. Sibling is also a gender-neutral term which encompasses brothers, sisters and CYP who identify as non-binary (Passmore et al. 2021). 

The term ‘CHD’ refers to any heart conditions which develop in utero (Gaskin and Kennedy 2019). This means that CYP are born with CHD, rather than having an acquired heart disease such as cardiomyopathy, or inherited arrythmias. 
The terms ‘surgery’ or ‘operations’ refer to surgical interventions such as open-heart surgery and other interventional procedures such as balloon dilatation via catheter. 
Conditions lasting longer that three months or requiring long term care are classified as a chronic illness (Knecht et al. 2015, Moon et al. 2021). Agreement in cardiac literature suggests that CHD is a chronic illness (Parker et al. 2020, Rassart et al. 2017). This definition is appropriate for most children who have CHD and enables some links to be made with chronic illness data. This research project was named heArt SibLings imPact Study and the abbreviation ALPS will be used throughout this thesis. Additional abbreviations are in the list of abbreviations and defined on first use. 

[bookmark: _Toc135760415]1.3 Introduction to congenital heart disease
Congenital heart disease is a developmental abnormality which results in problems with heart walls, valves or blood vessels (Gaskin and Kennedy 2019, Schwerzmann et al. 2016). Around 50% of children with CHD are diagnosed antenatally. Infants who have Transposition of the Great Arteries (TGA), Hypoplastic Left Heart Syndrome (HLHS) or an Atrio-Ventricular Septal Defect (AVSD) are more likely to be diagnosed antenatally, according to the National Institute for Cardiovascular Outcomes Research (NICOR) report (NICOR 2020). Worldwide prevalence of CHD is around 9 in every 1000 live births (Liu et al. 2019) and 1 in every 150 births in the UK, which equates to around 13 infants born with CHD each day (NICOR 2020). 

In 2018 the ‘National Congenital Anomaly and Rare Disease Registration Service’ reported 1,767 babies registered at birth with severe cardiac anomalies (Public Health England 2020). Severe cardiac anomalies were classified in this document, but excluded infants born with more simple forms of CHD such as an atrial septal defect, ventricular septal defect, or a patent ductus arteriosus. Although not classified as severe these are accepted as types of CHD (Liu et al. 2019). 

The most frequent anomalies are severe cardiac and chromosomal abnormalities and Error! Reference source not found.Error! Reference source not found. illustrates an overlap of diagnoses. In the NICOR (2020) report, some infants were born with severe cardiac anomalies alone (n=1,136). However, 263 infants had another structural anomaly in addition to CHD; 246 were born with a chromosomal anomaly in addition to severe CHD and 122 infants had severe CHD in addition to chromosomal and structural anomalies. 
[image: Venn diagram
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[bookmark: _Toc135760666]Figure 1‑1-Venn diagram of congenital abnormalities data (National Institute for Cardiovascular Outcomes Research 2020)
CHD remains the leading cause for perinatal (3.5 in 10,000 births) and infant (5.6 in 10,000 births) mortality (Public Health England 2020). Mortality is highest in the first year of life for infants with CHD with a decreasing risk as they age (Best and Rankin 2016). Approximately 589 infants born with CHD will require an often urgent surgical intervention during infancy (NICOR 2020). Significant improvements in medical and surgical care enable CYP with CHD to live longer (Stout et al. 2016). 

In the United Kingdom (UK) survival for children under 16 years old with acquired heart conditions or CHD undergoing surgery, transcatheter and electrophysiological interventions is 98.6% (NICOR 2020). However, despite these promising results, clinicians describe complications which can occur; unplanned surgical re-interventions following complications, acute neurological events, renal failure and initiation of renal replacement therapy, need for extracorporeal life support, necrotising enterocolitis, infection, chylothorax, pleural effusion, pneumothorax and feeding problems (Brown et al. 2019, NICOR 2020). Complications during surgery may have detrimental and longer terms effects to overall health (Brown et al. 2019).  

Around 80% of infants born with CHD survive to adulthood (NICOR 2020). Despite living longer, CHD has been associated with psychological problems and developmental delay (Liamlahi and Latal 2019, Wernovsky and Licht 2016). Children with CHD are at risk of co-morbidities which may lead to disability or chronic illness resulting in a long-term impact on health (Khalil et al. 2014, Knecht et al. 2015). A 2022 study highlighted a greater risk of neurodevelopmental difficulties in children with CHD who experience multiple morbidities or extracorporeal membrane oxygenation after cardiac surgery (Read et al. 2022). Children with severe forms of CHD such as those with single ventricle physiology have a higher rate of mortality and morbidity between the first and second surgeries (Crowe et al. 2016). Their fragility extends to the first few weeks after home discharge (Crowe et al. 2016). Even if the defect is repaired, there can be a life-long burden with quality of life affected (Amedro et al. 2015). 

[bookmark: _Toc135760416]1.4 Parents of children with chronic illness 
CHD has a profound impact on psychological health of parents (Biber et al. 2019, McWhorter et al. 2022, Woolf‐King et al. 2017). From a systematic review, including 30 studies, parents of children with CHD who required one or more surgeries in the first year of life reported compromised mental health; 80% had clinically significant symptoms of trauma, 25% to 50% had symptoms of depression and/or anxiety, and 30% to 80% reported severe psychological distress (Woolf‐King et al. 2017). 

In prioritising their children, parents are reported to experience poor physical health, with negative impacts on marriage, family life, social life, education, career prospects and finances (Bally et al. 2018, Feudtner et al. 2021, Silva-Rodrigues et al. 2016, Zimmermann et al. 2016). In a study of families of children with life threatening conditions, both mothers and fathers experienced more health care use, physical and mental health diagnoses and prescriptions than parents without a child with a life threatening condition (Feudtner et al. 2021). Mothers were also reported to have 61% higher rates of physical and mental health concerns than the control group (IRR, 1.61, 95% CI [1.54-1.68]), whilst fathers had a 55% higher rate (IRR, 1.55; 95% CI [1.46-1.64]) (Bally et al. 2018). Furthermore, previous research has identified cognitive and behavioural problems in healthy children whose parents’ mental health is compromised, recognising the importance of supporting parental mental health as a strategy to reduce potential impact on siblings (McPeak et al. 2015, Mirhosseini et al. 2015, Tay 2021).

Problems with parent child bonding have been reported (Lumsden et al. 2019). High levels of stress have been identified around time of diagnosis and during child hospitalisation. Depression and anxiety are high among parents of children with CHD (Wei et al. 2015). Parents report becoming experts and being hypervigilant and describe the additional pressure this causes (Lumsden et al. 2019, Sabzevari et al. 2016a). These findings are echoed in work with parents of children with chronic conditions, parents reported their multifaceted role, always feeling on duty and being expected to fill the role of mother and nurse (Carter and Bray 2017, Kvarme et al. 2016, Sabzevari et al. 2016b, Wilkinson et al. 2021). Despite many UK centres providing education and information for parents upon discharge, some parents receive no written information or education about their infant’s specific needs, leaving parents feeling mixed emotions about discharge, further adding to parental stress levels (Gaskin et al. 2016). This is an incredibly stressful time for families with the need for increased vigilance to identify and act on any deterioration (Meakins et al. 2015, Tregay et al. 2016). 

Research exploring fathers’ perceptions of having a child with a chronic illness is much more limited and there have been difficulties reported recruiting fathers to studies exploring parental impact (Macfadyen et al. 2011). Concerns have been raised about collecting data of paternal impact, as fathers may manifest stress in different ways to mothers, something which has not yet been fully investigated (Bogossian 2019). However, one qualitative study exploring experiences of fathers of children with CHD found societal expectations of fatherhood made fathers feel overlooked as partners in caring for their child (Hoffman et al. 2020). Balancing work and family responsibilities and a lack of support for fathers were also identified by participants (Hoffman et al. 2020). In a systematic review by Lin et al. (2021) fathers were also reported to have acceptance of their child’s CHD and gratitude for their child’s presence in the family. Whilst positive aspects were reported by fathers, they also identified problems with a lack of disease knowledge, emotional suppression, responsibility to the family, and struggles with father-child relationships. Emotional suppression has also been reported in a study exploring coping in parents of children with CHD, with 70% of mothers reporting a focus of discussing and displaying emotions in comparison to only 21% of fathers (Demianczyk et al. 2022). 

There are interventions to help parents; one study reported that facilitating communication, strengthening partnerships in care, self-care, preparation for hospital discharge, social support and receiving education about their child’s neurodevelopment were aspects parents wanted to support their psychosocial needs (Gramszlo et al. 2020). Considering these factors, different interventions aimed at the specific needs of fathers and mothers may better support individuals as gender-based roles and responsibilities are still societally structured (Ellemers 2018). A systematic review by Tesson et al. (2019) focused on psychological interventions for parents, and adults and adolescents with CHD, inherited arrythmias, and cardiomyopathies. Despite a high risk of bias in included studies, improvements in maternal anxiety, worry, coping, overall mental health and family functioning were reported (Tesson et al. 2019). This study supports an evidence base in favour of providing supportive interventions to improve the health and wellbeing of those affected by CHD.

Parents of children with complex needs face many burdens in managing all the additional requirements to parent and meet complex care needs, which may in turn impact their ability to provide adequate support to siblings (Fredriksen et al. 2021, Pinquart 2018). Parents report feelings of guilt at not being able to spend as much time with their other children as they would wish, they also report that siblings are a reminder that day to day life must continue (Woolf-King et al. 2018).  

[bookmark: _Toc135760417]1.5 Impact on home and family life 
Children are influenced most by their families, with positive and negative childhood experiences directly influencing life satisfaction and happiness (Chanfraeu 2013). Family relationships are formed by attachment, styles of parenting, coping, resilience, and family functioning (Chen et al. 2017).

A child with CHD is supported and cared for within a family, by parents and siblings; therefore, a long-term care burden also lies with them (Kelada et al. 2021, Knecht et al. 2015). Children with CHD often require intense family support throughout their lives as they navigate surgeries, complex home care routines, clinic visits, and the psychological implications of having CHD (Ahn and Lee 2018). Responsibility for caretaking is commonly viewed as joint between family members (Avieli et al. 2019).

Children with CHD are part of a family, and effects of CHD are also shared with the family (Parker et al. 2020). Effects on siblings has been widely acknowledged in research on sibling perspectives of children with chronic illness, authors describe chronic illness as a family affair, recognising that the sibling’s activities of daily living are often altered to accommodate the illness of their brother/sister (Deavin et al. 2018, Kelada et al. 2021, Nabors et al. 2019). 

A home is often referred to as a place of solace for children, it should be a familiar and supportive environment, a place where family members can spend time together, feel safe and a space which represents one’s personal and family identity (Williams 2002). Williams (2002) explains a home as a therapeutic landscape and work by Wilkinson et al. (2021) supports this but recognises that home is also a place of high physical and emotional workload for families of children who are medically complex. Other socio-economic stressors have been documented by families, such as feeling unable to host guests, and presence of equipment and supplies, such as feed pumps and medications (Doutcheva et al. 2019). One study which included two siblings of children who were technology dependent and living at home reported that families described their home as having an altered appearance and additional sounds (feed pumps, oxygen saturation monitor alarms) but overall families were happy to accept the differences in their home environment because they allowed the family to stay together without needing to be in hospital (Mitchell et al. 2022). Usual home life and routine is therefore disrupted for siblings of children with chronic illness (Havill et al. 2019, Kelada et al. 2021, Lummer-Aikey and Goldstein 2021)

[bookmark: _Toc135760418]1.6 Altruistic siblings and young carers
Siblings’ needs and the impact on them of having a brother or sister with a chronic condition are commonly overlooked in research and healthcare services (Fjermestad et al. 2019, Tay 2021). As parents age, siblings may become primary caregivers (Wofford and Carlson 2017). Of 200 CYP identified as young carers in a study by Joseph et al. (2019) 40% were caring for siblings. Updated data from 2022 suggested 399 adolescent young carers were identified in the UK (Lewis et al. 2022). Of 399 adolescent young carers 19% reported caring for a brother and 17% for a sister. Authors of this research express the difficulty in identifying young carers and establishing their caring duties regardless of whether the CYP identifies as a young carer (Joseph et al. 2019, Lewis et al. 2022). Caring for and supporting family members is often seen as an expected part of the family role and siblings’ future (Avieli et al. 2019, MacDonald and McLaughlin 2022). 

[bookmark: _Toc135760419]1.7 Sibling relationships
Siblings have a unique bond, outlasting that of parents or friends as they have the longest lasting relationship an individual is likely to experience (Cicirelli 2013, Hallion et al. 2018). These relationships also help to form individual identity (Davies 2015). Sibling relationships often evoke ambivalence and this is a normal part of family life (Coles 2015). In a group of adolescents with CHD, sibling rivalry was reported to increase with age (Moon et al. 2021). In sibling relationships there is a documented hierarchy with power and status being higher amongst older siblings, this was reported by adolescents with CHD (Moon et al. 2021). Despite hierarchical relationships between older and younger siblings in childhood this structure becomes more horizontal as siblings reach adulthood (Campione‐Barr 2017). Sibling relationships also develop interdependence and independence, and are often culturally situated (Maynard 2019). This balance of interdependence and independence is likely to be different among siblings of children with chronic illness rather than siblings of healthy children (Deavin et al. 2018). 

Siblings have described the relationship with their brother/sister with a disability as positive, nurturing and satisfying (Burbidge and Minnes 2014, Kelada et al. 2021). Siblings who have strong positive relationships are reported to have more empathy when reaching adulthood, suggesting that siblings have an important role in reciprocal empathy development (Gungordu and Hernandez-Reif 2022). One study found that for a child with CHD, having a sibling improves their quality of life although effects on siblings remains unknown (Im et al. 2018). Strong sibling relationships have also shown benefit in protecting siblings from developing insecurities related to parental conflict (Davies et al. 2019). 

Families of children with CHD have reported adapted coping (Jackson et al. 2015). However, whilst celebrating positive aspects of having a brother/sister with chronic illness, siblings need support in accepting their circumstances and finding ways of coping (Parker et al. 2020). This is essential as they develop into young adults (Deavin et al. 2018). Knecht et al. (2015) identified that resilience in siblings of children with chronic illness was not as high as previously thought. 

Siblings of children with chronic illness are often overlooked in healthcare settings and in research (Havill et al. 2019, Hermenegildo Hilkner et al. 2019, Lummer-Aikey and Goldstein 2021). Disease specific research suggests differences in outcomes for siblings depending on the type of illness their brother or sister is living with (Knecht et al. 2015, Vermaes et al. 2012). Siblings of children with CHD may be recruited to research focusing on siblings of children with chronic illness, some of the included research below illustrates this. 

The next sections of this chapter move to aspects relevant to this thesis. After exploring the topic in the context of wider literature, links to children’s cardiac charities, reflexivity and positionality will be discussed, followed by a section explaining how the thesis is organised. 

[bookmark: _Ref120976030][bookmark: _Toc135760420]1.8 Reflexivity and positionality
Parts of this thesis section are written in the first person as it directly relates to personal observations, description, and reflections. Writing in ‘first person’ is encouraged when considering one’s positionality and reflexivity in research (Marshall 2015). Writing with the first-person pronoun during excerpts in this thesis enables a clear demonstration of my role. It also provides an explanation of any potential influencing factors on qualitative data (Fenge et al. 2019). In mixed methods research it is recommended that both first and third person writing is included to demonstrate styles of writing commonly used in each paradigm (Zhou and Hall 2018).

Recognising the importance of positionality disclosing one’s relevant personal beliefs, experiences and world view aids transparency (May and Perry 2017). I am a children’s nurse working on a paediatric intensive care unit with no recent experience in cardiac care. Before my nurse training, I trained as a nursery nurse and had placements working with children in the community. I assisted with sibling support groups for children with complex needs and worked as a nanny for a family who had a child with Down Syndrome, caring for him and his siblings. Early in my nursing career I worked on an intensive care unit caring for paediatric patients with CHD after their surgical interventions, I had close contact with parents and siblings during this time. After qualifying as a nurse, I volunteered as a telephone counsellor for CYP. My early career experience working with children and later as a counsellor and a nurse confirmed my perspective that social and demographic aspects of a child’s life have a considerable impact on CYP perceptions and experiences. From my personal and professional experience, I believe that knowledge is subjective and contextualised, and I have a pragmatic worldview. 

Reflexivity is an essential aspect of methodological rigor and trustworthiness, recognising how a researcher’s knowledge, experience and perceptions can influence research (Bover 2013, May and Perry 2017). Reflexivity informs positionality and is an essential aspect of conducting ethical research, to ensure findings truly represent data without researcher influence (Holmes 2020). It has been argued that it is impossible for researchers to objectively describe reality (Dubois 2015). This is supported by qualitative researchers who recognise the researcher as an instrumental part of the analysis process (Braun and Clarke 2013, Padgett 2016, Ryan 2018). The researcher is a central figure in a project or study and their role and influence can shape the research itself (Bryman 2016). Therefore, stating positionality as a researcher supports methodological rigor (Holmes 2020). 

Background of a researcher is a key aspect of reflexivity as disclosure of positionality enables a clear identification of elements which may influence research (Holmes 2020). Subjective nature of human experience means that positionality is not fixed and may change in different contexts, over time or in appreciation of new knowledge or experience (Rowe 2014). 

For transparency, and to appreciate my role in this thesis research project my ‘insider’ and ‘outsider’ position will be disclosed. Insider status refers to sharing a common identity with participants (Braun and Clarke 2013, Dwyer and Buckle 2009). I am a sibling of a child with Asperger’s syndrome, my sister does not share any physical disease or hospitalisation experience with sibling participants in this study. However, I share some experiences of being a sibling of a child with additional needs and have a relationship with the phenomena of sibling impact. To prevent any unintentional influence of my positionality on my contact with participants and data analysis I kept reflections and notes on key points after each interview based on ‘The integrative reflective cycle’ developed by (Bassot 2015) See Appendix 2 – Example reflection on an interview with a participant.

Outsider status is when a researcher does not share common identity with participants (Hayfield and Huxley 2015). I am an adult, white, female who has English as her first language. My position as a researcher could have a significant impact on power or perceived hierarchy during data collection with CYP. During this study period I did not provide nursing care to any child or family participating in this research, thereby limiting a risk of families feeling obligated to participate or having concern that their nursing care may be affected if they refused.

[bookmark: _Toc108427085][bookmark: _Toc108427234][bookmark: _Toc135760421]1.9 Thesis organisation
This thesis is presented sequentially, mirroring the study design, described in chapter Methodology and methods. 
Chapter 1 – Introduces CHD and relevant data on siblings of children with chronic illness. Chapter 2 - The literature review is reported, which identifies gaps in knowledge.
Chapter 3 – Includes detail on relevant theoretical frameworks and justification for selection of Bronfenbrenner’s bio-ecological systems theory to underpin this thesis. 
Chapter 4 – Methodology and methods for ALPS phase one and two are explained, with rationale for decisions described in relation to study aims and objectives.
Chapter 5 – Findings from ALPS phase one are reported and discussed.
Chapter 6 - ALPS phase two results are reported and discussed.
Chapter 7 – A brief summary of both phases of ALPS is provided before integration of data is presented. Explanation of convergent and divergent findings is provided.
Chapter 8 – Overall findings are discussed followed by a statement on contribution to knowledge. Recommendations for practice and future research are provided along with overall strengths and limitations. The dissemination strategy is detailed including progress to date. The thesis concludes with reflexive perspectives and a concluding statement. 

[bookmark: _Toc135760422]1.10 Chapter summary
During this introductory chapter, the topic was introduced, and relevant terminology was provided along with an introduction to CHD and potential impact on family members including siblings. The intention of this introduction was to briefly explain the background and provide a starting point to the literature review. Author positionality was discussed in this chapter to ensure reflexive research practice throughout this thesis. To close, the chapter order and structure of this thesis have also been explained. Next, the literature review in chapter two will demonstrate a rigorous search of available data and present the findings to identify literature gaps that informed thesis planning.

[bookmark: _Ref120784591][bookmark: _Toc135760423]Literature review

[bookmark: _Toc135760424]2.1 Chapter overview 
This chapter details a literature review to ascertain current understanding of the impact on siblings of having a brother or sister with CHD. The aim of this review is explained along with design and methods. Identified literature is displayed in a Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram and overall findings follow. These findings are discussed in the context of relevant chronic illness research. Information generated from this literature identified gaps in knowledge to inform development of the research, these are reported along with conclusions to close this chapter. 

[bookmark: _Toc135760425]2.2 Literature review aim
This literature review aimed to collate, critically appraise, and synthesise available research focusing on perceived impact or measured outcomes of having a brother or sister with CHD, and to observe disease specific experiences, constructs, and outcomes for siblings. 
This literature review updates a previously published review by (Parker et al. 2020) see Appendix 19 – Publication – Impact of congenital heart disease on siblings: A review. Although listed as an author on this paper, all searches for the current review for this thesis were performed independently and some articles have been selected for inclusion in this literature review that were not in the published paper. Searches were repeated every three months throughout this PhD and a final search performed in July 2022. 

The literature review is termed a systemised review as described by Grant and Booth (2009), it follows many elements of a systematic review with clear repeatable search strategies, inclusion and exclusion criteria, critical appraisal but is performed by one reviewer (Grant and Booth 2009). Although a systematic review follows many of these processes a team approach to literature searching, inclusion criteria and analysis is usually undertaken however this single author approach with supervisory support is not unusual for a PhD thesis (Booth et al. 2021). 

Recently published guidance on how to report the findings of a systematic review have been updated (Page et al. 2021). This updated guidance on reporting of primary research focuses on interventions but many aspects of the reporting guidance are applicable to other systematic reviews reporting mixed primary research (Page et al. 2021), making these updated PRISMA reporting guidelines appropriate for this systemised review.

[bookmark: _Toc135760426]2.3 Design and Methods
To identify relevant studies, electronic database searches took place on: Academic search complete, Open dissertations, Cumulative index of nursing and allied health literature (CINAHL), Education research complete, Education resources information centre database, Medline, PsychINFO, PsychArticles, SocINDEX and Internurse. In addition, a hand search including reference list combing was completed. Google scholar was used to identify other articles not found elsewhere. 

The search terms used were:
“Congenital heart disease*” OR “CHD” OR “heart defect*”
“sibling*” OR “brother*” OR “sister*”
"experien*" OR "impact*" OR "perception*" OR “effect*”
These groups were combined with ‘AND’
CINAHL headings were also used to extend indexing capture for suitable articles.
See Table 2‑1 for study inclusion and exclusion criteria.

[bookmark: _Ref110187776][bookmark: _Toc113831193][bookmark: _Toc135760621]Table 2‑1 - Inclusion and exclusion criteria
	Inclusion criteria

	· Siblings of children with CHD, up to 18 years of age.
· Qualitative, quantitative, or mixed methods studies. 

	Exclusion criteria

	· Primary focus was the child with CHD.
· Primary focus was the parents of a child with CHD.
· Focusing on validity of psychometric tools. 
· Full text in a language other than English.



Recognising changing health and social care systems and advances in healthcare it is vital to explore what current research data exist (Wiener et al. 2015). However, limited data are available on the topic of interest. Therefore, no date restrictions were imposed.

Articles were screened independently but queries were discussed during supervisory meetings. Included studies were subject to a data extraction process, see Table 2‑2 and critical appraisal of quality was undertaken using the Joanna Briggs Institute checklists (Moola et al. 2017). An exception to this was the Mixed Methods Appraisal Tool (MMAT) tool to appraise the mixed methods study included (Hong et al. 2018). Using checklists guided a standardised approach to quality appraisal of research using different methodologies, paradigms and from different disciplines. Each point of the checklist is rated as Yes, No or Unsure. For the MMAT the checklist response is Met or Unmet in response to a statement reflecting quality, bias, and rigor. Comments on quality will be displayed in the data extraction table, see Table 2‑2. 

[bookmark: _Toc135760427]2.4 Findings and results
Findings and results from included research studies are presented in a table collating results and findings into themes along with a narrative synthesis, see Table 2‑4. Screening process of included articles is available in a PRISMA flow chart in Figure 2‑1.
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[bookmark: _Ref110189730][bookmark: _Toc113831239][bookmark: _Toc135760667]Figure 2‑1 - Literature search results displayed in a PRISMA flow diagram.

A final sample of 16 articles met inclusion criteria and these are detailed in Table 2‑2.


[bookmark: _Ref110189977][bookmark: _Ref110189959][bookmark: _Toc113831194][bookmark: _Toc135760622]Table 2‑2 - Data extraction table of included research.
	[bookmark: _Hlk32520650]Author(s) 
Country
	Sample
	Design
Aim
	Score used
	Parent reported - Results
	Sibling self-reported results
	Strengths and limitations
	Quality appraisal scoring

	Apley et al. (1967)

UK
	70 families of children with CHD. 
	Design – unclear

To determine whether CHD has an impact on the family. 
	N/A	
	27% family’s siblings had behaviour problems, 13% psychosomatic disorders, 24% both. 

Siblings classified as disturbed in 4 of least severe CHD and 9 of most severe CHD families. 

Of 45 families with disturbed siblings: 33% had history of miscarriages, 18% history of sibling death. Of 25 families with no disturbed siblings: 4% had history of miscarriages, 4% had history of sibling death.
	N/A
	Strengths
Identified previous family trauma to indicate perceived impact on siblings. 
Limitations
Using interviews as a method to collect quantitative data.

Parents reported sibling impact.


	JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data
Met - 6
Not met - 2
Unclear - 2
N/A – 0
Interpret with caution.


	Azhar et al. (2016)

Saudi Arabia
	180 children with CHD, their parents, and siblings. 
	Cross-sectional Study.

To assess impact of CHD on biological, psychosocial, social, and global aspects of Quality of life (QoL) of families.
	QoL questionnaire which was developed for this study and completed by parents. 


	33% of parents felt siblings felt jealous, 19% felt neglected by their parents. Sibling schooling was affected in 11% 


	QoL for siblings was highest in the psychosocial impact subscale but without scoring details it is difficult to ascertain its relevance.
	Strengths
Cronbach’s alpha reliability assessment was acceptable at 0.75.
Limitations
QoL measure was not validated or tested. 

Maximum scores not detailed.

Unclear how many participants completed questionnaire.
Parents reported siblings’ outcomes.
	JBI Critical Appraisal Checklist for Cross Sectional studies:
Met – 7
Not met – 1
Unclear – 0
N/A – 0


	Boon (1972)

UK
	100 children with Tetralogy of Fallot 
and their families.


	Survey developed for the study and completed at home visits.

To understand practical problem’s families, face and how they overcome these. 

	N/A
	[bookmark: _Hlk124167972]58 families had siblings, who assisted with care of their brother/sister. 
Siblings felt jealousy and resentment about extra attention their brother/sister received. 

[bookmark: _Hlk124167937]Financial restrictions on recreational activities were significant. 

Concern about going away on holiday while CHD symptoms were acute.
	N/A
	Strengths
An early exploration of Tetralogy of Fallot and its effect on the family.

Links to practice were specific and relevant.
Limitations
No details about ethical approval.

Methods not stipulated.

Data analysis appears to be descriptive.

	JBI Critical Appraisal Checklist for Qualitative
Met – 0
Not met – 6
Unclear – 4
N/A – 0

	Caris et al. (2018)
USA
	35 Caregivers.

32 Siblings participated, aged 7 to 30 years of age.
	Cross sectional study.

To assess impact of HLHS on sibling’s QoL including caregiver’s perception. 
	Sibling Perception Questionnaire (SPQ)

Negative Adjustment
Composite (NAC).
	Parents reported greater negative impact than children did in self-report. 


	Siblings report worse adjustment with age.
	Strengths
Use of a validated scale and adaptations were tested for validity and reliability.
Limitations
Small sample size.


	JBI Critical Appraisal Checklist for Cross Sectional studies:
Met – 9
Not met – 0
Unclear – 0
N/A – 0

	Connor et al. (2010)

USA
	20 parents.
	Qualitative.

To describe cost burden and family impact of CHD.
	N/A
	Cost was described beyond
monetary terms:
financial, emotional, and family burden. 

Lifestyle
changes and uncertainty were important.

Siblings often refrain from social activities so as not to expose the unwell child to illness. 

Older children took on more responsibility at home. 
	N/A
	Strengths
In depth interviews, rich data, and clear themes.
Limitations
Parents reported for siblings.

Limited mention of impact on siblings.
	JBI Critical Appraisal Checklist for Qualitative:
Met – 6
Not met – 3
Unclear – 1
N/A – 0

	Fredriksen et al. (2021)

Norway
	107 siblings aged 8-16 years. 13 who had a sibling with CHD.

199 mothers
of children with chronic illness
	Cross sectional study

To identify predictors of sibling mental health.
	The Strengths and Difficulties Questionnaire

Negative Adjustment Scale (Modified SPQ)

Experiences in Close Relationships- Relationship Structures Questionnaire

Parent-Child Communication Scale




	Fathers reports of sibling mental health were significantly associated with sibling self-report (r=0.36) but not mothers (r=0.17).
	Relationship quality with parents was found to influence incidence of sibling mental health 
r²=0.26-r²=0.46) 

Siblings reported better relationship quality (d=0.26) communication (d=0.33) with mothers than fathers (p<0.00)

	Strengths
Use of validated measures

Limitations
Small subgroup of participants siblings with CHD
	JBI Critical Appraisal Checklist for Cross Sectional studies:
Met – 7
Not met – 0
Unclear – 1
N/A – 0

	Havermans et al. (2015)

Belgium
	131 siblings of children with chronic illness, 21 of whom had CHD.
	Case control study.

To assess siblings’ self-reported QoL impact of four illnesses (CHD, Diabetes, Cystic Fibrosis (CF) and Cancer).
	Child Health
Questionnaire 

The Sibling Perception Questionnaire (SPQ).
	N/A
	Siblings of children with chronic illness have better QoL than their peers.

Impact of illness was higher for siblings closer to CHD diagnosis.

Siblings of children with CHD or Cancer was lower than QoL for sibling of children with CF or type 1 diabetes. 

Impact of illness was highest for CHD.
	Strengths
Presence of a control group.

Limitations
Small sample size within groups.
	JBI Critical Appraisal Checklist for Case Control studies:
Met – 9
Not met – 0
Unclear – 2
N/A – 0

	Janus and Goldberg (1997)

Canada
	Mothers completed data for 29 CYP with CHD and 43 siblings. 

Fathers completed data for 23 children with CHD and 33 siblings.
	Cross-sectional. 

To assess children’s behavioural problems in families with a CHD diagnosis in relation to treatment regime. 


	Functional status measure.

The Child Behaviour Checklist (CBCL).

Perception of effect on sibling scale
Questionnaire.
	Siblings had more behaviour problems when child with CHD required less treatment. 

Higher illness accommodation correlated with sibling behavioural problems. 

Sibling behavioural were significantly and negatively associated with treatment intensity in following domains: social, thought, and attention problems, aggression, and delinquency.

Parents who were better educated overestimated effect on siblings.

	N/A
	Strengths
Multifactorial exploratory work. 
Limitations
Small sample size.

Functional status measure felt to reflect age rather than medical condition so not accepted by families and therefore not used in the analysis. 

Parents rated sibling impact.
	JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data
Yes – 4
No – 5
Unclear - 0

	Knight (2018)

USA
	31 
children with CHD and 18 healthy siblings.
	Thesis – Case control study.

Compare siblings with children with CHD to 
understand behaviour, quality of life, and self-perception.
	Child behaviour checklist.

Parent reported Qol. 

Harter Self-Perception Profile and self-reported QoL on the PedsQL.
	N/A
	Children with CHD face behavioural and QoL challenges which a are different to their sibling. 

Older children with a younger sibling with CHD had less clinically significant behavioural problems.
	Strengths
Comparison with siblings reduces familial differences in sample.
Limitations
Small sample size and high attrition rate.



	JBI Critical Appraisal Checklist for Case control Studies.
Met – 7
Unmet – 0
Unclear – 3
N/A – 0

	Lavigne and Ryan (1979)

USA
	202 siblings of children with chronic illness, 57 siblings of children with CHD.
	Cross-sectional.

To compare adjustment of siblings of children with chronic illness and healthy siblings.	
	Louisville Behaviour Checklist.
	N/A

	No relationship between severity of illness and psychopathy within CHD group. 

Social withdrawal, overall disturbance, and irritability: Illness groups worse than control. 

Visible illness (plastic surgery) worse than CHD and haematology.

	Strengths
Small sample sizes within groups.
Limitations
Parent report of child behaviour.

Louisville checklist not validated for use with female siblings.
	JBI Critical Appraisal Checklist for Qualitative:
Met – 6
Not met – 2
Unclear – 3
N/A – 0


	Mughal (2011)
Pakistan
	211 parents of children with CHD.
	Cross sectional study.

To assess socioeconomic status and ascertain cost and impact CHD has families.
	Kuppuswamy's socioeconomic status scale.

Social and demographic questions
	Parents reported that CHD diagnosis had an impact on siblings. 

Mental and physical health (26.1%) and Schooling were adversely affected (22.7%) 
	
	Strengths
Use of validated socioeconomic status scale.
Limitations
No information about specific social questions.

Parents reported siblings’ outcomes.
	JBI Critical Appraisal Checklist for Cross Sectional studies:
Met – 1
Not met – 4
Unclear – 3
N/A – 0

	Menke (1987)
USA
	72 siblings of children with chronic illness and their parents. 14 were siblings of children with CHD.
	Qualitative

To explore perceived impact of a child's chronic illness on school-aged siblings in the family system.
	N/A
	Parents agreed that siblings had concerns but the nature of these were different between sibling and parent report. 
	n=49 (68%) Siblings reported worries about their ill brother/sister.

n=35 (49%) expressed protective
concerns. Older siblings were more protective.

n=46 (64%) thought their parents had changed since diagnosis, citing more worry, being more tired and having to spend more time with the ill brother/sister. 

n=18 (25%) felt they were treated differently by 
relatives, teachers, or friends
since diagnosis.
	Strengths
Two researchers reviewed transcripts.
Limitations
Statistical analysis of qualitative data.
 
No ethical approval detailed.
	JBI Critical Appraisal Checklist for Qualitative:
Met – 1
Not met – 5
Unclear – 4
N/A – 0

	Ravindran and Rempel (2011)

Canada

	15 grandparents from 6 families.
	Interviews grounded theory.

Explore grandparent involvement
with siblings of preschool children with HLHS.
	N/A
	Two themes: 
1. Stepping in as needed
2. Safeguarding relationships

Grandparents tried to sustain parent–child and child–sibling relationships.
	
	Strengths
Clear process of grounded theory development.

Member checking themes.
Limitations
One geographical location only.

	JBI Critical Appraisal Checklist for Qualitative:
Met – 10
Not met – 0
Unclear – 0
N/A – 0

	Redshaw and Wilson (2012)

Australia
	19 parents of children with CHD who participated in a ‘beads programme.’
	Qualitative Interviews.
	None
	Parents felt the intervention helped to map their CHD journey and explain it to siblings. 
	N/A
	Strengths
Thorough thematic analysis.

Limitations
No detail about theoretical underpinning.

Limited detail about sibling impact.
	JBI Critical Appraisal Checklist for Qualitative studies:
Met – 7
Not met – 3
Unclear – 0
N/A – 0

	Williams et al. (1993)
Philippines

	100 mothers of 57 CYP with CHD, and 43 with neurological conditions.
	Cross sectional

To explore effects of long-term illness on sibling and maternal behaviours.
	N/A
	Increase in sibling’s household and decrease in school and social activities. 

Significant decrease in maternal caretaking, female siblings given twice as many caretaking activities as male.
	N/A
	Strengths
Consideration of cultural and familial practices. 
Limitations
Mothers reported perceived effects on siblings.

Twelve-year gap between data collection and publication. 
	JBI Critical Appraisal Checklist for Studies Reporting Prevalence Data
Yes – 8
No – 1
Unclear - 0

	Wray and Maynard (2005)

UK











	209 parents of children with CHD. 
	Mixed methods.

To assess maternal perceptions of the impact of CHD on child, parents, and siblings. 

To ascertain 
differences in CHD severity and co morbidities.
	Questionnaire developed for the study.
	30% siblings affected as perceived by their parents. 

[bookmark: _Hlk124167698]Siblings of children with acyanotic lesion being affected in 16% of families, compared with 60% of transplanted patients, and 43% with cyanotic lesion. 
Themes
1. [bookmark: _Hlk124167750]Extra attention to sick child
2. Prevented from doing things as a family
3. Fear of getting too close to sick sibling
4. Feeling that sick child doesn’t have same rules 
5. Feeling left out
6. Anxiety
7. Anger
8. Intolerance
9. Jealousy
10. Resentment
11. Insecurity
	N/A
	Strengths
Development of a measure specific to research question. 
Limitations
Mothers report perceptions of impact on siblings.
	Mixed Methods Appraisal Tool (MMAT),
Met- 5
Unmet - 0




Of sixteen included studies five were cross sectional studies, two case control studies, three prevalence studies, six qualitative studies and one used mixed method. Data collection methods including their reliability and validity are detailed in Table 2‑3.
Publication dates range from 1967–2021. Some studies were undertaken years before development of appraisal tools designed to critique quality. Methodology was not always defined or explained, making it difficult to assess quality. Research practices and quality have developed over time and increased governance and ethical regulation have also improved with time. Consequently, interpretation and application of these studies should be with caution.

Geographical dispersion of studies was high; USA n=5, Australia n=1, Belgium n=1, Saudi Arabia n=1, Pakistan n=1, Canada n=2, UK n=3, Norway n=1, and the Philippines n=1. Impact of having a sibling with CHD was presented within the context of culture, social norms, local health systems, education, and support systems. Cultural context of included studies also influences generalisability or transferability, when considering research findings in the context of UK provision for children with CHD and their families. 

Characteristics of included studies are displayed in Table 2‑2. Of sixteen studies included, only nine were conducted within the last ten years (Azhar et al. 2016, Caris et al. 2018, Fredriksen et al. 2021, Havermans et al. 2015, Mughal 2011, Redshaw and Wilson 2012). 
There were a total of 1362 participants across included research, including CYP with CHD, siblings, and their parents. Reporting of sample sizes differed between studies, some reported number of families, some siblings, some children with CHD. There was wide variation in description of CHD with some studies providing extensive definitions and others not providing any. This heterogeneity of reporting makes collective interpretation of results challenging (Higgins and Green 2011). Parents of children with CHD were the most common participant group despite siblings being the outcome of interest (Apley et al. 1967, Azhar et al. 2016, Boon 1972, Caris et al. 2018, Connor et al. 2010, Fredriksen et al. 2021, Janus and Goldberg 1997, Mughal 2011, Williams et al. 1993, Wray and Maynard 2005). Parents and children with CHD were included in a study by Redshaw and Wilson (2012). Grandparents were the focus of a study by Ravindran and Rempel (2011). Parents and siblings were included in three studies (Caris et al. 2018, Fredriksen et al. 2021, Menke 1987). Six studies used sibling self-report (Caris et al. 2018, Fredriksen et al. 2021, Havermans et al. 2015, Knight 2018, Lavigne and Ryan 1979). 

As seen in Table 2‑2, many studies used outcome measures or questionnaires to collect data, rather than exclusive qualitative methods. Some measures had been used in other research and their use validated and psychometrically tested, although six studies developed measures for the purposes of an individual study (Apley et al. 1967, Azhar et al. 2016, Boon 1972, Janus and Goldberg 1997, Mughal 2011, Williams et al. 1993). Cronbach’s alpha as a measure of internal consistency was reported by some but not all studies, interpretation of those provided suggested good or satisfactory internal consistency (Bonett and Wright 2015). 

[bookmark: _Ref110190101][bookmark: _Toc113831195][bookmark: _Toc135760623]Table 2‑3 - Reliability and validity of data collection methods
	Authors
	Method
	Method detail
	Score validity

	Apley et al. (1967)
	Questionnaires 
	Specifically developed, no internal consistency measurement provided. Completed by researcher during participant home visits.
	Not validated

	
	QoL questionnaire

	Specifically developed, Cronbach’s alpha 0.75.

Dichotomous responses Yes =1 No = 0
Higher score, higher impact.
Low <30
Medium 30-60
High impact > 60
	Not validated

	Azhar et al. (2016)
	QoL questionnaire
	Developed for this study and completed by parents.
	Not validated

	Boon (1972)
	Questionnaire. 
	Specifically developed, no internal consistency measurement provided.
	Not validated

	Caris et al. (2018)
	Sibling perception questionnaire (SPQ) 

Negative Adjustment Composite (NAC)

	SPQ - 21 questions on communication, intrapersonal perceptions, and interpersonal relationships as well as fear related to the child’s medical condition and communication.

Summed SPQ subscales to generate a Negative Adjustment Composite Score.

Values ranging from 1 (never) to 4 (a lot).

Each carer and sibling completed SPQ. Discrepancy score was generated to observe difference between sibling and caregiver scores.

Internal consistency of NAC not reported.
	Validated

	Connor et al. (2010)
	Qualitative interviews

	From parents’ perspective, no siblings were interviewed.
	N/A

	Fredriksen et al. (2021)
	The Strengths and Difficulties Questionnaire (SDQ)
	25 Item SDQ measures emotional conduct, attention, and peer problems. 3-point Likert scale. Cronbach’s alpha was 0.77 siblings, 0.84 mothers, 0.76 for fathers. 
	Validated


	
	Negative Adjustment Scale (Modified SPQ)

	Modified SPQ, with 18 items relating to Interpersonal relationships, Intrapersonal responses, Fear, and Communication. 4-point Likert scale. Cronbach’s alpha 0.75. 

	Validated


	
	Experiences in Close Relationships- Relationship Structures Questionnaire

	9 items, assessing attachment patterns in close relationships. 7-point Likert scale. Cronbach’s alpha 0.78 mothers and 0.76 fathers.

	Validated


	
	Parent-Child Communication Scale

	5 Item scale used to measure the quality of parent sibling relationship. 5-point Likert scale. Cronbach’s alpha 0.80 mothers and 0.82 fathers.
	Validated

	Havermans et al. (2015)
	Child health questionnaire (CHQ) 
	CHQ - 86 items, higher score indicated better QoL. Cronbach’s alpha reported for each subscale ranging from 0.71-0.93.
	Validated


	
	Sibling perception questionnaire (SPQ) converted to Negative impact composite scale (NICS)
	SPQ - 22 items, Likert scale 1-4. 
NICS – Scores from the SPQ were summed to create NICS – higher the score the greater impact of illness. Cronbach’s alpha 0.82. 
	Validated

	Janus and Goldberg (1997)
	Telephone interview with posted questionnaires

Accommodation of illness (AOI)
	AOI – Likert scale 1-4. Questions about how often had to take the patient’s medical condition into account in nine areas of family life. Cronbach’s alpha 0.85.
	Not validated

	
	Functional status of the child with CHD
	6 item questionnaires, on how much help child with CHD requires with eating, dressing, washing, toileting, going up/downstairs and going outdoors. Likert scale 1-4. Cronbach’s alpha 0.93.
	Not validated

	
	Child Behaviour Checklist – (CBC)

	CBC - Parent version has 113 items 3-point Likert scale. Total score is generated and two subscale scores for internalising and externalising behaviours. Standardized mean for total is 50. Clinical range>60. Internal consistency not reported. 
	Validated

	
	Perception of effect on sibling scale - (PESS)
	PESS – Developed for the purposes of the study. Likert scale 1 (almost never) to 4 (almost always) total score used in analysis. Higher score, higher impact. Cronbach’s alpha 0.88.
	Not validated

	Knight (2018)
	Child behavioural checklist (CBCL)

	CBCL - Parent rating scale for children 6-18 years old. Three sections: internalizing, externalizing, and total behaviour. 

Higher scores indicate more behavioural difficulties. Scores > 63 were clinically significant. Internal consistency not reported.
	Validated

	
	Pediatric Quality of Life Inventory 
(PedsQL), Version 4.0,

	Parent reported quality of life for children aged 2-18 years. 

23 items include physical, emotional, social, and school functioning. 

Likert scale responses ranging from ‘never a problem’ to ‘always a problem’. Higher scores indicate better quality of life. Internal consistency not reported.
	Validated

	Lavigne and Ryan (1979)
	Louisville Behaviour Checklist (LBC)


	LBC – 164 items, rated as true or false and higher score indicates more behavioural difficulties. Internal consistency not reported.
	Validated – Male children’s behaviour.

	Menke (1987)
	Qualitative Interviews
	Child and parent interviews separate, content analysis approach to data analysis. 
	N/A

	Mughal (2011)
	Quantitative questionnaire completed at interview.
	Researcher completed specific questionnaire including demographic profile, diagnosis, and type of treatment. Also including The Kuppuswamy socioeconomic status scale. Internal consistency not reported.
	Not validated

	Ravindran and Rempel (2011)

	Interviews
	Grounded theory.
	N/A

	Redshaw and Wilson (2012)
	Interviews
	Review of intervention, cognitive
mapping process and thematic analysis enabled theme development. 
	N/A

	Williams et al. (1993)
	Quantitative questionnaire completed at interview.
	Researcher completed questionnaire at interview, generating a score. Inferential statistics used for data analysis. Internal consistency not reported. 
	Not validated

	Wray and Maynard (2005)
	Questionnaire 
	Developed for the study, completed by parents.
	Not validated




Exact values of Cronbach Alpha are reported in Table 2‑3. Some measures had been adapted for individual studies, but no detail was added about which adaptations were made. For example, Fredriksen et al. (2021) report their use of the Parent-Child communication Scale as a 5 item subscale ‘for this study’ suggesting adaptation but with no further detail. Although Cronbach’s alpha was reported as 0.75, confirming internal consistency, validation of the scale in this 5-item format is not confirmed despite authors claiming validation in other studies. Thus, it was unclear if validation was on a complete scale or the communication subscale.

[bookmark: _Hlk116914864]Data analysis identified re-occurring concepts, which helped to refine four themes: 
1. [bookmark: _Hlk117579718]Impact of illness CHD severity, time since diagnosis and age of siblings
2. Siblings’ social life and educational impact
3. Family history, relationships, communication, and perspectives on impact
4. Siblings’ Quality of Life (QoL) and holistic health

Table 2‑4 maps extracted data to identified themes. 

[bookmark: _Ref110190473][bookmark: _Toc113831196][bookmark: _Toc135760624]Table 2‑4 Identified themes and findings.
	Theme
	Findings 

	[bookmark: _Hlk35784704]Impact of illness CHD severity, time since diagnosis and age of siblings.

 
	Examining the extreme ends of severity twelve siblings from this study were split into two groups, those with incurable heart disease and those with least severe. Siblings who were classified as disturbed were n=4 in the least severe CHD group and n=9 most severe CHD group (Apley et al. 1967). 

Siblings of children with an acyanotic lesion being affected in 16% of families, compared with 60% of transplanted patients, and 43% with cyanotic lesion (Wray and Maynard 2005). 


There was no statistically significant psychological impact on the QoL scale between disease severity groups (Azhar et al. 2016). 

Of n=18 (73%) children with HLHS who had undergone 3rd stage repair, n=10 (42%) had other medical problems. It was found that parents reported more adjustment problems for CYP with CHD (M=2.4, SD=0.4 than siblings M=2.3, SD=0.3, p<0.05) (Caris et al. 2018). 

Siblings identified that since diagnosis of their brother/sisters CHD, they identified changes in themselves n=5 (36%), parents n=7 (50%) and others (relatives, teachers and friends) n=4 (29%) (Menke 1987). 

Siblings with behavioural problems in the clinical range n=6 (14%) had more behavioural problems when their brother/sister had less treatment (r =-0.79, p< 0.05). Parents perceived more sibling behavioural problems when treatment intensity was high (r=0.47, p <0.01). Illness accommodation and elevated behaviour problems were significant when planning family outings: (Mum r=0.35, Dad r=0.34, p<0.05.) School issues: (Mum r=0.35, Dad r=0.47, p<0.05) and considering moving: (Mum r=0.33, Dad r=0.44, p<0.00) (Janus and Goldberg 1997). 

n=57 (37%) of siblings included had a sibling with CHD. No relationship between age, severity of illness and psychopathy was identified within this group (Lavigne and Ryan 1979). 

Siblings of children with HLHS had worse adjustment with increasing age (r=0.28, p=0.08) (Caris et al. 2018). 
Being of older age negatively impacted on siblings social life (t=3.26, p<0.01) (Williams et al. 1993). 

	Siblings’ social life and educational impact
	Parents reported that siblings were required to refrain from social activities to prevent exposing the CYP with CHD to illness. Older siblings took on more responsibility at home including familiarising themselves with medications, what to do in an emergency and who to contact (Connor et al. 2010). 

Mothers of children with CHD had a significant reduction in caretaking duties as a result siblings caretaking duties increased (t=2.71, p<0.01) (Williams et al. 1993). 

Parents reported that sibling schooling was affected in n=47 (22.7%) (Mughal 2011). 

Financial restrictions on recreational activities were significant. 
Concern about going away on holiday while CHD symptoms were acute (Boon 1972).


	[bookmark: _Hlk35804393]Family history, relationships, communication, and perspectives on impact. 
	Families where siblings were classified as disturbed n=45 (31.5%), there was n=15 (33%) whose families had a history of miscarriages, n=8 (18%) families had experienced a child death. Suggesting previous family traumas was related to siblings being classified as disturbed (Apley et al. 1967).  

Difference between caregiver/sibling SPQ score increased with age in siblings of children with HLHS (r=0.35, p=0.02) (Caris et al. 2018). 

58 families had siblings, who assisted with care of their brother/sister. Siblings felt jealousy and resentment about extra attention their brother/sister received (Boon 1972). 

Parental perception of impact included identification of 11 themes; extra attention to sick child, prevented from doing things as a family, fear of getting too close to sick sibling, feeling that sick child doesn’t have same rules to adhere to, feeling left out, anxiety/depression, anger, Intolerance, jealousy, resentment, insecurity (Wray and Maynard 2005).

Difference between sibling and parent responses was statistically significant (x2 = 14.59, p =0.00) (Menke 1987). 
Two themes emerged from interviews with grandparents: Stepping in as needed’ and ‘safeguarding relationships. Grandparents reported meeting siblings’ developmental needs, keeping sibling routine, and taking them on outings (Ravindran and Rempel 2011). 
 Parents reported that brother/sisters CHD caused siblings distress (Connor et al. 2010).  

Parents felt a beads intervention helped to map out their family journey of CHD diagnosis and explain it to siblings (Redshaw and Wilson 2012). 

Parents explained to siblings about their brother/sister’s CHD, only n=6 (14%) had not been told (Janus and Goldberg 1997). 

Relationship quality with parents was found to influence incidence of sibling mental health (r²=0.26-r²=0.46) Siblings reported better relationship quality (d=0.26) communication (d=0.33) with mothers than fathers (p<0.00). Fathers reports of sibling mental health were significantly associated with sibling self-report (r=0.36) but not mothers (r=0.17) (Fredriksen et al. 2021).

	[bookmark: _Hlk35804448]Siblings’ quality of life (QoL) and holistic health
	Siblings in 19 (27%) families had behaviour problems, n=9 (13%) psychosomatic disorders, n=17 (24%) had both (Apley et al. 1967). 

Siblings overall health was affected, as reported by n=55 (26.1%) parents (Mughal 2011). 

Parents reported siblings feeling jealousy n=59 (33%), feeling neglected by their parents n= 35 (19%). School performance was affected n= 20 (11%). Only low levels of impact on the psychological dimension (PIS) of their QoL questionnaire; (M=25.0, SD=24.6) (Azhar et al. 2016).  

Siblings rated their QoL higher than controls in the domain for bodily pain, siblings M=80.38, SD=18.57, Controls M=74.89, SD=16.47, (t=2.53, p<0.01). Siblings of children with CF and diabetes scored higher QoL in behaviour and mental health domains than siblings of children with CHD (p<0.05). Siblings’ self-esteem in the diabetes group was higher than CHD (p<0.05) (Havermans et al. 2015). 

Parents reported more internalizing behavioural problems for the child with CHD compared to their sibling (mean difference = 4.3, 95% CI = 2.7 – 5.9) (Knight 2018). 

In a study of 72 siblings n=14 (19.4%) had a brother or sister with CHD. Siblings worry was reported by all but one child (7%) Most worried about the child with CHD n=14 (57%) themselves n=8 (21%) their parents n=2 (14%). Siblings also worried about fighting with their ill brother or sister n=4 (28%) (Menke 1987). 



[bookmark: _Toc135760428]2.5 Discussion of review findings
[bookmark: _Toc35864603][bookmark: _Toc36406106][bookmark: _Toc135760429]2.5.1 Impact of illness severity, time since diagnosis and age of siblings.
Factors affecting impact on siblings of children with CHD are largely unknown (Parker et al. 2020). However, included studies present some insight. One suggestion is the link disease severity has on intensity of treatment. In a study by Wray and Maynard (2005) where parents rated impact of CHD on healthy siblings, there was a statistically significant difference between impact on siblings and disease severity. Higher severity meant parents perceived a greater impact on siblings. Apley et al. (1967) also found a link between severity of CHD and greater impact, more specifically on siblings’ psychological health. However, severity of illness did not correspond to degree of siblings’ behavioural difficulty when studied by Lavigne and Ryan (1979). Although severity of heart disease was the focus, measured outcomes for these three studies were different; perceived sibling impact via parent report (Wray and Maynard 2005), siblings’ psychological health via parent report (Apley et al. 1967) and completion of a behaviour checklist by parents (Lavigne and Ryan 1979). 

Parents perceived a higher negative impact on siblings when their child with CHD required more intensive treatment (Janus and Goldberg 1997). In contrast behavioural problems in siblings were not associated with treatment intensity in domains of social, thought, attention problems, aggression, and delinquency (Janus and Goldberg 1997). In addition, siblings classified as having behaviour problems in the clinical range have been rated as having more symptoms when their brother’s or sister’s CHD required less intense treatment but restrictions on usual family life were high (Janus and Goldberg 1997). Restrictions on family life can be caused by a range of factors, commonly based on practical and logistical problems, worries and anxiety around what is unknown (Connor et al. 2010). It is also recognised that restrictions on family life may increase as more health care is provided by parents at home (Woodgate et al. 2016). 

Visibility of a child’s health condition was a contributing factor in one study, in which more obvious aesthetic conditions were considered to negatively influence impact (Lavigne and Ryan 1979). However, healthcare, and surgical techniques have improved significantly in four decades since this study was conducted (Havermans et al. 2015). In recent years, attitudes towards those with chronic illness and disabilities have changed (Havermans et al. 2015). Society increasingly advocates for normalisation and inclusion of individuals with a disability (Vos et al. 2016). Older research papers used terms which are no longer acceptable to describe disease or disability, a positive change in contemporary society must be considered when interpreting results from dated research. 

There are opposing opinions about if, and how, age of siblings, birth order and time since diagnosis influences perceived impact on siblings. A study by Knight (2018) suggested birth order could play a role in behaviour and adjustment of siblings. Older children with a younger sibling with CHD are reported to have less clinically significant behavioural problems (Knight 2018). Research by Lavigne and Ryan (1979) found younger siblings were more withdrawn than older siblings. Lavigne and Ryan (1979) suggested that naivety of younger siblings may protect them from understanding the consequences of CHD, however birth order was not associated with behavioural problems. One article explained a challenge for parents is to understand if siblings’ behavioural or emotional state is related to developmental changes or to a child’s illness (Menke 1987).

Time since diagnosis as an influencing factor on impact was only identified by Havermans et al. (2015), where higher sibling impact was found closer to time of diagnosis. Quality of study results was questioned as mean and standard deviations were reported despite use of nonparametric tests for analysis; it is usual to report a median and interquartile range for nonparametric tests (Pallant 2020). There is a need to understand more about impact of time since diagnosis. 

[bookmark: _Toc35864604][bookmark: _Toc36406107][bookmark: _Toc135760430]2.5.2 Siblings’ social life and educational impact
Family caretaking is often viewed as a joint responsibility (Avieli et al. 2019). If CYP are expected to participate in caretaking of their sibling with CHD this may have a detrimental impact on their social life and education (Tay 2021). Following diagnosis, Williams et al. (1993) found that siblings in the Philippines performed more household activities and fewer social activities than before their sibling’s diagnosis. Sisters took on twice as many caretaking activities compared to brothers. A caring role was stipulated as a maternal role in line with Philippine culture at that time (Lam and Yeoh 2018, Williams et al. 1993). Therefore, this role being replaced by a female sibling rather than a male is unsurprising in the context of this study. Research quantifying prevalence of young carers in the UK found that female CYP are more likely to be young carers than their male counterparts (Joseph et al. 2019, Lewis et al. 2022) This more contemporary research, which is UK based, suggests that gender role-based stereotypes are still present in UK culture. 

In a historical study in the UK by Boon (1972) parents reported that siblings helped with the care taking of their brother or sister with CHD, however gender of siblings in relation to their assistance with household chores was not explored. Having more responsibility at home and missing out on social activities were also identified by Connor et al. (2010) who reported that parents often asked siblings to refrain from social activities so as not to expose the child with CHD to illness. 

Evidence suggests that having a brother or sister with CHD negatively impacts siblings (Azhar et al. 2016, Mughal 2011, Williams et al. 1993). Avoiding interruptions to socialisation, education and needing to care for a sibling may be essential elements to adapted family functioning (Doherty and McCusker 2016). Interruptions may be unavoidable for siblings of children with CHD yet may have a detrimental effect on their health and development (Watson et al. 2012). 

[bookmark: _Toc35864605][bookmark: _Toc36406108][bookmark: _Toc135760431]2.5.3 Family history, relationships, communication, and perspectives on impact. 
Within a family, there are many concurrent relationships; between parents, sibling to sibling and between children and their parents (Brown et al. 2015). There may be even more relationships in non-nuclear families (Widmer 2016). The focus of this section is on impact of siblings’ relationships, but other family relationships and wider family stressors may also have a negative impact on siblings. Relationships were found to be a predictor for child mental health in the study by Fredriksen et al. (2021), who also found that relationships and communication quality were better with mothers than fathers. Recommendations from Fredriksen et al. (2021) suggest that relationship strengthening particularly with fathers could help to improve child mental health (Fredriksen et al. 2021). Fredrikson et al (2021) also found that sibling self-reported mental health was closer to fathers’ proxy reports than mothers, which authors suggested may be due to mothers’ inability to separate personal mental health from that of their children (Fredriksen et al. 2021). 

Families with children who require medical care at home or in hospital often have close family or friends who help support them in times of need (Caris et al. 2018, Ravindran and Rempel 2011). Hospital admissions mean separation of family members, which adds strain to family relationships (Caris et al. 2018). Parents and siblings must cope with and adapt to a life with complexity and vulnerability as a result of a child’s CHD diagnosis (Fredriksen et al. 2021). Ryberg (2019) found that severity of CHD was related to parental stress. Parenting stress is a particularly important variable impacting Quality of Life (QoL) in children with other chronic conditions (Shinnar et al. 2017, Wu et al. 2011). Impact on siblings of CYP with CHD cannot be ascertained but additional stress or psychological sequalae within a family may influence parenting ability or total family functioning (Wei et al. 2015, Wu et al. 2011). Parents reported several ways in which normal life was altered for siblings of children with CHD. There is evidence that parenting styles and abilities are influenced by CHD (Janus and Goldberg 1997, Menke 1987, Redshaw and Wilson 2012).

Williams et al. (1993) found that parents worried about getting too close to their child with CHD. Parents also believed this was true for siblings in work by Wray and Maynard (2005). Both studies discussed parents relaxing their discipline for their child with CHD (Williams et al. 1993, Wray and Maynard 2005). This can lead to siblings feeling like they are treated differently (Menke 1987). This was found to be particularly difficult for families who had a child with Tetralogy of Fallot (TOF) in a study by Boon (1972). These children can be difficult to manage pre-operatively (Siebrasse et al. 2019) and are commonly cared for at home by their families. Any stress these children experience may trigger a right ventricular outflow tract spasm and a cyanotic spell occurs (Fox et al. 2010). When these children cry, they go blue and take a long time to recover, which is both frightening and stressful for families (Ni et al. 2019). Parents were advised by cardiologists to keep the child calm in the past (Boon 1972). This advice is still current but surgical intervention often happens earlier now as techniques have moved forward (Liberman et al. 2014). Keeping a child calm as they are developing and testing social boundaries can lead to children with TOF having relaxed discipline. Effects of relaxed discipline and preferential treatment have also been linked to siblings feeling jealous and resentful (Azhar et al. 2016, Boon 1972, Wray and Maynard 2005). Conflict about parenting style and discipline has also been reported in a review of sibling impact in other chronic illness groups (Havill et al. 2019). 

Family history was suggested as a contributing factor to sibling impact in one study, among families who had previous traumatic experiences of child death or miscarriage. This previous traumatic experience increased the risk of having maladjusted children (Apley et al. 1967). However, a qualitative method was used to capture quantitative data and how the author judged if children were maladjusted remains unclear. It also must be noted that research stringencies, healthcare systems and psychological support for families experiencing sibling death or miscarriage have progressed considerably since 1967. Therefore, although there could be a link between previous maternal trauma and maladjustment in children, there is no contemporary evidence to suggest this.

[bookmark: _Toc35864606][bookmark: _Toc36406109][bookmark: _Toc135760432]2.5.4 Family activities and financial challenges
Family activities can be affected as a result of having a child with CHD, this can be related to emotional and material hardship (Apley et al. 1967, Connor et al. 2010, Wray and Maynard 2005). Parents report that CHD prevents them from doing things as a family (Connor et al. 2010, Wray and Maynard 2005). This is echoed by Boon (1972) whose specific focus was on families of children with TOF, where symptoms evolve quickly and can be life threatening. Concern expressed by families was related to going too far from medical assistance and holidays were therefore rare. In Boon’s study (1972) families also raised concerns about the cost of family activities. Almost half of families had to have leave from employment without pay and were selling assets to pay for living costs (Mughal 2011). Cultural context and healthcare systems in Pakistan are different to those in the UK and medical care in the UK is provided by the NHS free of charge. This point illustrates financial strain of having a child with CHD but there is a lack of understanding about what impact this has on siblings. Parents may be absent from work, with social and financial implications that have repercussions on the whole family. For most, loss of earnings reduces quality of life (Connor et al. 2010, Smith et al. 2011). An important consideration is the additional costs incurred by the family during a child’s hospitalisations including transport, food and accommodation (Allshouse et al. 2018, Chang et al. 2018).

[bookmark: _Toc35864607][bookmark: _Toc36406110][bookmark: _Toc135760433]2.5.5 Communication and information for siblings
Considerable evidence about communication exists to support open and honest information sharing with siblings (Havill et al. 2019, Long et al. 2017). Lack of communication or information available for siblings has been found to increase stress especially when dealing with uncertainty (Connor et al. 2010, Parker et al. 2020). Redshaw and Wilson (2012) reviewed their beads programme intervention for families, parents appreciated this opportunity to open up discussions with siblings about their brother’s or sister’s condition. However, there was no further detail about the benefit, nor sibling perspective, of this intervention. 

[bookmark: _Toc35864608][bookmark: _Toc36406111][bookmark: _Toc135760434]2.5.6 Siblings’ quality of life and holistic health 
According to parents of children with CHD, siblings feel left out, jealous, resentful, and insecure (Wray and Maynard 2005), are more withdrawn (Lavigne and Ryan 1979) and have more behavioural problems (Apley et al. 1967). This was confirmed by siblings themselves in a study by Azhar et al. (2016). In a study where CHD was compared with other chronic conditions, siblings with CHD and cancer had more behavioural and internalising behavioural problems (Havermans et al. 2015). They had more worries and lower self-esteem compared to siblings of children with cystic fibrosis and diabetes (Havermans et al. 2015). Siblings have also rated psychological impact as the domain most affected by having a brother or sister with CHD (Azhar et al. 2016). Siblings have also described worries relating to themselves, their unwell sibling and their parents (Menke 1987). Siblings of children with CHD and cancer have reported lower QoL compared to siblings of children with other chronic conditions (Havermans et al. 2015). Of note, the combined chronic condition group in this study rated their QoL higher than healthy controls. The control group was also secondary data from age matched school children in a previous study. It is unclear if this control group of children had siblings, leaving questions about suitability of using these secondary data as a control group. 

In one study by Mughal (2011), parents reported that having a child undergoing cardiac procedures affected physical and mental health of siblings in 26% of families (Mughal 2011). Although not included in this review due to age of included siblings (0-19 years), siblings of children with life threatening conditions including CHD, reported worse physical and mental health (Feudtner et al. 2021). This retrospective cohort study compared a control group (other age matched children covered with commercial insurance provision without life limiting illness) found that sisters of children with life threatening conditions had 68% higher rate of physical and mental health concerns than the control group. Brothers had 70% higher rates than controls. In addition, further subscale analysis revealed that brothers of children with critical CHD had more hospital and emergency department attendances, more mental health and trauma diagnoses, and received more prescriptions than the study control group (Feudtner et al. 2021). These findings suggest detrimental impact on holistic health for siblings of CYP with life threatening conditions. 

[bookmark: _Toc135760435]2.5.7 Sibling reported impact.
Self-reported impact was limited in the included studies. Sibling reported results are displayed in a separate column to parent reported results in Table 2‑2. Only 7/16 included studies had siblings as participants, thus many findings were based on parental opinions and perceptions. Some studies found parents overestimated negative effects of having a sibling with CHD (Caris et al. 2018, Fredriksen et al. 2021). Janus and Goldberg (1997) found mothers overestimated effects of having a sibling with CHD when they came from a more educated background. In one study, although siblings and their parents agreed on presence of worry they experience about their brother/sister with CHD, they did not agree on what those worries were, how severe they were or how they impacted daily life (Menke (1987). One possible reason for these findings is that children are more sensitive to smaller disruptions, but effects of these disturbances are not clear to parents. Parents may be more likely to report problems if they have a more profound impact on their child over a sustained period (Van Roy et al. 2010). 

Overprotective scoring on outcome measures may also be related to a shift of family dynamics, and adjustment of parental expectations (Cordaro et al. 2012, Hui-Chuan et al. 2016). Alternatively, siblings may not be aware of negative effects until they are older (Nielsen 2016). This may also account for the finding of worse adjustment in older siblings of children with HLHS (Caris et al. 2018). 
In paediatric healthcare, it is recognised that children are central to care provision but family involvement and inclusion are best practice (Franck and O'Brien 2019). Family provide support, guidance and are legally responsible for supervision and consent to ensure safety of a child. In health, family centred care philosophies encompass the whole family in a child’s care (Ford et al. 2018, Jonas 2017). A Delphi method was employed in one study to determine recommendations for family centred care but there was much confusion among stakeholders causing conceptual disagreement and hence confusion in published research (Al-Motlaq et al. 2019). Family centred healthcare philosophies should also be applied to research with CYP and their families (Epley et al. 2014). Although it is vital to recognise a child as part of the family unit it is important to acknowledge that children have different viewpoints and priorities than those of their parents and other adults (Caris et al. 2018, Lipstein et al. 2016). Therefore, it is important to emphasise the value of involving siblings in research. 
[bookmark: _Toc135760436]2.6 Identified gap in knowledge.
Congenital heart disease has an impact on siblings of affected children. This impact relates to family relationships, activities, schooling, mental and physical health needs, communication, and the sibling’s parents’ perception on how it impacts them. However, current evidence is scant and insufficient to answer the question about impact on siblings.

Many included studies were published decades ago and advances in research methodology and rigor mean these studies are judged to have less credibility using current critical appraisal tools. An appreciation of changing healthcare systems especially in the field of CHD means that diagnosis (Peyvandi et al. 2019), treatments (Stout et al. 2016) and surgical interventions (Krishna and Kumar 2020) have all moved forward. There is no clear and up to date evidence about needs and experiences of siblings of CYP with CHD. 

Studies to date represent geographic diversity which reflects worldwide concern. However, generalisability of findings is limited from studies outside the UK because of unique health and social care systems. Clinical, methodological, and analytical heterogeneity were present throughout all included studies. 

Collation of these primary research papers demonstrates a lack of useable data focusing on the perceived impact on siblings of children with CHD. There is a need for up-to-date research with CYP as participants rather than relying on proxy reporting by parents. Self-reported data on perceived sibling impact will enable informed development of interventions to meet support needs of siblings. There needs to be a focus on understanding mechanisms and manifestations of impact on contemporary siblings of children with CHD, in light of changing societal norms and, progressions in CHD medicine, It is vital to understand what helps siblings cope and which siblings are at most risk of negative effects (Biber et al. 2019, Bichard et al. 2019, Parker et al. 2020, Schamong et al. 2021). 

[bookmark: _Toc135760437]2.7 Thesis aim and research objectives.
The overall aim is:
To explore perceived impact on children and young people of having a sibling with congenital heart disease. 

Research objectives are specific to each study phase, those in bold relate to phase one, the qualitative element, which took priority.

[bookmark: _Toc34157892][bookmark: _Toc35864612][bookmark: _Toc36406114]Research objectives:
To describe: 
· experiences of CYP whose sibling have CHD.
· areas of a sibling’s life most impacted by having a sibling with CHD
· influencing factors in the context of CYP’s environment which have a positive and a negative impact on siblings’ experience.
· the extent to which siblings’ interpersonal relationships, intrapersonal responses, fear and communication about CHD are affected.
· prevalence of resilience amongst siblings of CYP with CHD.
[bookmark: _Toc135760438]2.8 Chapter summary
This chapter has illustrated the process of a systematised literature review and highlighted sixteen relevant articles of various ages and quality. These have been analysed to reveal a dearth of contemporary and good quality evidence about how having a brother/sister with CHD affects siblings. Gaps in the field of knowledge have been identified to help develop an aim for this thesis project The heArt sibLings imPact Study (ALPS) which will be discussed in more detail in chapter four. This chapter closes with an aim and phase specific research objectives.


3. [bookmark: _Toc135760439][bookmark: _Toc107817044]Theoretical framework

[bookmark: _Toc135760440]3.1 Chapter Overview
This chapter describes decision making about how theoretical frameworks, 
suitable for this thesis, have been selected. First the importance of using theory is explained, then the most pertinent theories to ALPS are discussed, followed by a detailed account of the chosen theoretical underpinning of this study, Bronfenbrenner’s bio-ecological systems theory. Finally, this theory is discussed, and its use throughout study design, data collection and analysis are explained. 
[bookmark: _Toc135760441]3.2 Introduction
Use of an underlying theory is an essential component to a research study whether the approach is inductive or deductive (Cameranesi and Piotrowski 2020). Although a theoretical underpinning can be applied to quantitative research it is most commonly cited in qualitative based studies (Osanloo and Grant 2016). Theory is usually explained as a model or framework and these are different but present conceptual confusion in academia (Lowyck 2013). A theory represents related concepts which propose relationships between constructs. This theory can then be used to predict outcomes (Creswell and Poth 2016). A theoretical framework is less prescriptive than a formal theory and is used to expand theory often in exploratory research (Kivunja 2018). A model often has a more narrowed focus, without linking concepts (Connelly 2014). 

Using a theoretical model to underpin ALPS helps to guide planning, delivery and analysis and lack of theoretical underpinning may reduce quality of sibling research. Use of theory or models is an important part of advancing knowledge in this area (Alderfer et al. 2010). Despite the value of identifying an appropriate theoretical framework it is important to acknowledge that this underpinning framework or theory may change throughout the course of this thesis as data are collected and analysed (Kivunja 2018). Using a theory to underpin ALPS must not discourage an inductive approach to exploratory research as theoretical preconceptions may present a bias to ALPS findings. 
To decide on an appropriate theoretical model, reading of sibling literature in medical, health, social care, psychology, and anthropology disciplines provided a broad overview of frequently used theory. Wide reading helped to illustrate those theories most aligned to this thesis. These are discussed in more detail below.
[bookmark: _Toc135760442]3.3 Social learning theory
Social learning theory was developed by Albert Bandura in 1977, he explained how learning happens through experiences CYP have observing other people’s behaviours (Bandura and Walters 1977). This theory describes an individuals’ reactions to people’s behaviours which may lead to reward or reprimand. According to Bandura, observing behaviours and responses enables a CYP to consider if they will display similar behaviours. In 1984 Bandura added a component of self-efficacy to his work, this explained an individual’s belief that a skill performed will accomplish what is intended. Individuals who see themselves as highly efficacious, behave, think, and feel differently to those who believe they are inefficacious and this contributes to their performance (Bandura 1984). 

Social learning theory describes family systems as most influential to CYP as they learn about relationships and behaviour in the context of their family environment (Cameranesi and Piotrowski 2020). This theory includes important components of relationships, communication, and family systems. However, this theory does not extend to other areas of siblings’ lives that may be affected by having a brother/sister with CHD. 
[bookmark: _Toc135760443]3.4 Attachment theory
John Bowlby’s attachment theory was developed during the 1950’s. This describes a strong genetically engineered bond between infants and their mothers during the first two years of a child’s life (Bowlby 1958). As Bowlby’s work developed, he recognised both parents and primary caregivers as those who hold this strong bond with an infant. An infant develops behaviours to keep their parents close and ensure their needs are met. Emotional distress is a particular trigger for parents, and this is demonstrated by an infant through crying, their parent then may offer a response. Over time an infant learns that their parent is reliable and responsive to their needs. If needs are not met or separation from parents occurs, anger, despair and detachment are experienced (Bowlby 1973). Early lessons about attachments and relationships apply to other relationships CYP develop over their life course. These lessons also shape CYP’s mental representations of whether or not they are worthy of support from others, which can also impact future relationships (Cameranesi and Piotrowski 2020). 
Whilst parental separation is important for siblings of children with CHD, this theory focuses purely on relationships between a child and their parents (Bandura and Walters 1977) and does not consider other relationships siblings of children with CHD create to gain support and have their needs met. In particular if their parents need to be in hospital with their brother/sister, they may be in kinship care with grandparents or extended family (Parker et al. 2020). This theory also overlooks the relationship between siblings and their brother/sister with CHD and separation they experience during periods of hospitalisation.  
Both social learning theory and attachment theory are important in understanding child development (Jeong et al. 2021), but they do not reflect multifactorial influences on lives of siblings in this population. Historical theories of child development have often been criticised for not considering influence of social, cultural and environmental aspects of a child’s life and how this affects their development (Jones and Sumner 2009). Literature suggests that these social, cultural, and environmental aspects appear to affect CYP’s development, therefore it was important in this thesis to find a theoretical underpinning which encompassed these. 
[bookmark: _Toc135760444]3.5 Family systems theory
Family systems theory was developed by Kerr and Bowen in the 1980’s. This theory explains how human behaviours within a family system interact to influence each other (Erdem and Safi 2018). It positions family members as having interdependent relationships which comprise a complex family unit (Johnson and Ray 2016). These notions gave rise to our views of families as hierarchically organised, consisting of multiple family members and relationships. Family members regulate and organise around individual members’ ability to adapt (Pfeiffer and In-Albon 2022). 
Self-regulation involves stabilising interaction patterns, this is particularly relevant for families where a child is diagnosed with CHD, there may be a change in family dynamics and then after time adjustment occurs (Johnson and Ray 2016). Self-reorganisation is when one adapts to a new environment or situation (Johnson and Ray 2016). This is relevant because with a diagnosis of CHD, siblings may have to adapt to new roles, new routines and accept a change in their home and social life. Even if siblings are younger than their brother or sister with CHD, they may be expected to take on more responsibility at home and feel more protective (Parker et al. 2020, Schamong et al. 2021)
Within family systems theory there is a recognition of changes over time which is particularly relevant in research with children as they grow and develop but also in the context of CHD as illness trajectory changes over time. However, ALPS as a PhD project is limited by time and resources and collecting longitudinal data is outside the scope of this study. 
[bookmark: _Toc135760445][bookmark: _Hlk117580670]3.6 Bronfenbrenner’s bioecological systems theory
Urie Bronfenbrenner was a Russian born American psychologist who published extensively from the 1990s to mid-2000s about his ecological systems theory which evolved into a bioecological model of development (Ashiabi and O’Neal 2015). Bronfenbrenner’s bioecological systems theory details child health and wellbeing within the context of a child’s environment, a series of systems are discussed (Bronfenbrenner 2005). Over time, Bronfenbrenner’s work developed and changed, and it is important, therefore, to clarify which ‘version’ of his work is being referred to (Darling 2007, Eriksson et al. 2018, Tudge et al. 2009). This thesis is situated within the most recent of his workings, the bio-ecological systems theory (Bronfenbrenner and Evans 2000). 

Bronfenbrenner’s most recent theory iteration is the ‘Process-Person-Context-Time model’ (PPCT) (Bronfenbrenner and Morris 2007, Bronfenbrenner and Evans 2000). Initial explanation of context will aid theoretical understanding of subsequent components of Bronfenbrenner’s most recent PPCT model. Context refers to the specific bio-ecological system.
In chapter two literature review findings were discussed, illustrating that potential impact on siblings was wide reaching and affected many different areas of a sibling’s life, which are situated in Bronfenbrenner’s bio-ecological systems theory. These include siblings’ relationships, school, family activities, overall health as seen in Figure 3‑1 below.
[image: ]
[bookmark: _Ref135641227][bookmark: _Toc135760668]Figure 3‑1 - Bronfenbrenner's bio-ecological systems theory
Bronfenbrenner’s theory consists of a series of systems one of which is the Microsystems which relate to structures closest to a CYP, the environment in which a child lives, the context of this system is their family home life, neighbourhood etc (Ashiabi and O’Neal 2015). A microsystem is thought to have most impact on child development (Bronfenbrenner 1977, Bronfenbrenner 1979, Bronfenbrenner and Morris 1998).
Mesosystem is the layer which connects structures and includes interrelationships between microsystems (Bronfenbrenner and Morris 2007). In Bronfenbrenner’s more recent work he added proximal processes to this system, which are interactions within the microsystem, commonly parent and child interactions (Bronfenbrenner and Morris 1998). These proximal processes include playing, reading, communicating. These processes can mediate parenting and family stressors. Child behaviour has been found to be affected by proximal processes (Bronfenbrenner and Ceci 1994, Bronfenbrenner and Evans 2000). 
Exosystem refers to structures which are outside an immediate family such as extended family, school, place of worship (Bronfenbrenner 1976). Structures within the exosystem do not directly influence a child but may do by association, for example a clinic appointment for a child with CHD may influence a parent’s stress levels which may affect proximal processes. Macrosystem is next, a layer which relates to socio-economic status, cultural values, religion, customs, and law. 
Chronosystem is the final layer which was added in later iterations of Bronfenbrenner’s bio-ecological systems theory (Bronfenbrenner and Evans 2000). Chronosystem refers to time and how environments, circumstances and people may change over time (Eriksson et al. 2018). 
 A cascading effect of interdependence and relation, through different systems, affects quality and context of a child’s environment. In turn these systems affect CYP’s development (Bronfenbrenner and Morris 2007). This bio-ecological systems theory is not one of child development but aids understanding about processes which affect development. 
Returning to the aforementioned Process, Person, Context and Time (PPCT) model, ‘Process’ refers to proximal processes which include interactions within the microsystem, commonly parent and child interactions as discussed above. ‘Person’ refers to CYP’s individual characteristics, which are appreciated as points of interaction with the context (bio-ecological systems) (Bronfenbrenner and Evans 2000). There is emphasis on different expression of personal characteristics in different environments, illustrating intricacies in what makes a person unique (Bronfenbrenner and Morris 2007). Within these person characteristics subcategories are described: demand, resource, and force characteristics. Demand focuses on immediate responses to another person based on their gender, ethnicity, physical appearance etc. These responses are based on formed expectations on how these interactions will be based on assumptions about these characteristics. Resource characteristics are not immediately clear and relate to psychological resources such as past experiences, skills, cognitive resources (Guy-Evans 2020). Lastly force characteristics are those which relate to different motivations and persistence (Bronfenbrenner and Morris 2007). 

[bookmark: _Toc135760446]3.7 Suitability of Bronfenbrenner’s theory to meet ALPS objectives.
After selecting Bronfenbrenner’s bio-ecological systems theory as the underpinning of ALPS, it was important to continually review this decision throughout the thesis. While a theory can help guide a study and provide a structure to data analysis and integration, it also has the possibility to bias or stifle findings (Garvey and Jones 2021, Miles et al. 2018). Maximising utility of this theory throughout ALPS whilst recognising the importance of a deductive approach to analysis and integration were important. 

[bookmark: _Toc135760447]3.8 Chapter summary
Throughout this chapter, different theories have been discussed to identify the most appropriate theoretical underpinning for ALPS. These theories were a few of many but the most suitable were explained and then their alignment with ALPS discussed. A final decision was made to use Bronfenbrenner’s bio-ecological systems theory, the most recent iteration of his extensive work in psychology. As Bronfenbrenner refers to his work as the bio-ecological systems theory this will be respected and referred to as such throughout this thesis.

4. [bookmark: _Ref120783926][bookmark: _Ref120882862][bookmark: _Ref120882893][bookmark: _Ref120887924][bookmark: _Toc135760448]Methodology and methods

[bookmark: _Toc135760449]4.1 Chapter overview
This chapter describes relevant methodology, detail about epistemological, ontological, and axiological underpinnings and rationale for a mixed methods approach. Applicable terminology is discussed, theoretical underpinning is placed in context with research aims and objectives. Patient and Public Involvement and Engagement (PPIE) work specific to ALPS is explained. Methods most suitable for aims and objectives of ALPS are rationalised, and advantages and disadvantages explained. Alterations required in view of Coronavirus disease 2019 (COVID-19) related social distancing restrictions are discussed with ethical considerations. There are two phases to ALPS and each phase will be summarised including data analysis where integration of both data sets will be explained. Also detailed in this chapter is the decision-making process involved in selecting a construct and validated measure for phase two data collection. 

[bookmark: _Toc135760450]4.2 Epistemology, Ontology and Methodology 
Methodology is a term used to describe characteristics of a chosen method and a methodological approach is based on research philosophy (Harvey and Land 2021). Methodology is a systematic way of designing a study which aligns with research aims and objectives (Coolican 2018). Clear detail, background and justification enable a researcher to answer a research question in an appropriate way affording consideration for guiding theory (Alharahsheh and Pius 2020). Providing detail about rationale for a chosen methodology ensures credibility and transparency in decision making and improves design, conduct and reporting of findings (Mbuagbaw et al. 2020). 

Paradigms are philosophical ways of thinking and represent a world view. A researcher may approach study design and analysis through a conceptual lens which is shaped by their way of knowing (Kivunja and Kuyini 2017). A paradigm is constructed with four key elements: ontology, epistemology, axiology, and methodology (Biddle and Schafft 2015). 

Ontology is defined as acceptance or rejection of one objective reality (Liamputtong 2013). Some researchers argue that reality can be measured, and this ontological view is likely to be present among purely quantitative researchers who employ a positivist methodology to their research (Alharahsheh and Pius 2020). Researchers who reject the notion of one objective reality believe that reality is subjective, they recognise that it is impossible to carry out research in an unbiased way and employ an interpretivist methodology to their research (Dyson and Norrie 2013). 

Researchers who believe in a subjective reality ensure their research process is transparent, detailing emotions, beliefs, and perspectives of the researcher, ensuring they demonstrate reflexivity (Whitaker and Atkinson 2021). Within this thesis there are multiple world views, which is usual for those engaging in mixed methods research. Pragmatism is a problem focused philosophy which aligns with mixed methods research (Creswell and Clark 2017), this will be discussed later in the chapter. 

Epistemology relates to how we know what we know, a study of knowledge itself (Howitt and Cramer 2020). After stating a position on the nature of reality, epistemology is a study of putting ontological viewpoints into practice to explore the possibility of developing knowledge (Varpio and MacLeod 2020). Methodology then describes how to go about gaining knowledge in a way that aligns with ontological and epistemological perspectives, forming valid conclusions within paradigmatic foundations (Mbuagbaw et al. 2020). 

Axiology refers specifically to the ethical considerations, how a research project can be conducted whilst respecting all those involved and minimising any risk or harm (Kivunja and Kuyini 2017). 

There are many paradigms but most suitable to discuss in the context of this thesis are Interpretivism, Positivism and Pragmatism. 
Qualitative research is concerned with detail related to description, experience and opinion, often in a certain context or setting (Morgan 2013). This methodology is usually placed within the interpretive or postpositive paradigm and is often selected to explore complicated or multifaced issues, generating insightful and rich data (Bowling 2014). Ontological perspectives of a qualitative researcher are that knowledge is subjective (Morgan 2013). Qualitative research requires a researcher to be interpretive to provide an understanding of a phenomena provided by participants in the context of their lives (Hennink et al. 2020). Data generated from qualitative research are usually in the form of speech, images, action or text (Pope and Mays 2020). 

Within a quantitative research methodology researchers approach data with an ontological view that knowledge is measurable, objective and generalisable (Morgan 2013). This methodology is placed within the positivist paradigm and is selected if the topic is known about and can be measured with a valid and reliable instrument (Bowling 2014). Data generated from this research are always numeric (Parahoo 2014). 

Qualitative and quantitative methodologies have different strengths, selection of which is more suitable depends on the research questions (Žukauskas et al. 2018). 
For this thesis ALPS was designed using a mixed methods approach. Mixed methods research integrates two dichotomous research methodologies (Meister 2018). Mixed methods is a methodology integrating both qualitative and quantitative approaches (Parahoo 2014). There has been increased interest and appreciation of mixed methods research (Creswell 2015). New definitions of research as mixed qualitative and mixed quantitative methods are emerging in addition to a more common definition of mixed qualitative and quantitative methods (Creswell 2011). 

[bookmark: _Toc107817046][bookmark: _Toc135760451]4.3 Mixed Methods
ALPS was a sequential mixed methods study with a qualitative phase using interviews followed by a quantitative phase using questionnaires, prior to data integration. Order of methods is described in work by Creswell (2015) who explains which method comes first and which takes priority in different types of mixed methods design. Order of methods need not be defined by methodological aspects of a research project but within data, theory and analysis (Creswell 2011). Despite conflict in the literature pertaining to integration of two methods with opposing epistemological paradigms, Timans et al. (2019) describe mixed methods as a distinct methodology. This mixing affords a new appreciation of ways of knowing, perspective and holistic understanding (Greene 2015), particularly valuable in exploratory research such as this study, where a holistic understanding of the impact CHD has on siblings has largely been neglected in modern research (Parker et al. 2020, Schamong et al. 2021). 

A fundamental aspect of mixed methods research is an ability for the researcher to reject a single method and explain their rationale for selecting more than one method to answer the research question (Creswell 2015, Timans et al. 2019). 
Qualitative research provides a detailed account of experiences from an individual perspective but does not allow for generalisation/transferability to a larger population (Creswell 2015). In contrast, quantitative research does not explore personal stories and experiences but does afford an opportunity to measure impact in a larger sample size to ascertain prevalence (Creswell 2015). Employing an inductive approach to qualitative data collection was designed to contextualise issues identified by siblings and generated a more in depth understanding. The quantitative element was important to see if these issues identified by a small group of siblings were also relevant to a larger group of siblings. It was vital to utilise more than one method for this study to generate new knowledge. Sufficient understanding of the phenomenon could not have been gained by selecting only one methodology. 

Mixed method designs afford a deeper meaning to the phenomenon and is more rigorous than using one method especially with exploratory research (McKim 2017). Understanding impact on CYP who have a sibling with CHD specifically enables informed and evidence-based intervention development at a later stage. Developing interventions without first having a holistic understanding of the topic from siblings’ point of view is disadvantageous (Wight et al. 2016). Taking time to investigate this area carefully facilitates better planning, more suitable and sustainable interventions (Holosko 2016).  

Mixed methods research does not align with a specific world view, theory or philosophy (Meister 2018). However, four common paradigmatic perspectives are associated with mixed methods research: critical realism, transformative-emancipation, dialectics, and pragmatism (Creswell 2011, Shannon-Baker 2016).
These are compared with a positivist perspective in Table 4‑1.
[bookmark: _Ref113436050][bookmark: _Toc113831197][bookmark: _Toc135760625][bookmark: _Ref100152744]Table 4‑1 – Comparison of Paradigmatic elements for mixed methods research 
	Paradigmatic elements
	Positivist/Post positivist

	Interpretivist/Transformative
	Constructivism 
	Pragmatism
	Critical realism
	Dialectic pluralism

	Epistemology
(Relationship between the researcher and what is being investigated)
	Impartial and distanced
	Closeness and subjectivity
	Closeness and subjectivity
	Practical approach
	All of what is being investigated is unobservable
	Closeness and subjectivity

	Ontology
(What is the nature of reality)
	Single reality
	Multiple realities
	Multiple realities
	Single and multiple realities
	Multiple realities
	Multiple realities

	Methodology
(Research process)
	Quantitative
Deductive
	Qualitative
Inductive
	Inductive
	Mixed Methods
	Mixed Methods
	Mixed methods

	Axiology
(What is the role of values?
	Unbiased
	Based on human rights and social justice for all. 
	Biased
	Multiple stances biased and unbiased. 
	Unbiased
	Unbiased



(Creswell and Clark 2017, Kivunja and Kuyini 2017)
This thesis was approached from a pragmatic perspective. In social and health sciences research, a pragmatic paradigm is a common choice of philosophy applied to mixed methods research (Guetterman 2015). Pragmatism recognises facts but in the context of a social world. Pragmatism affords an appreciation of the influence of language, culture and thought (Žukauskas et al. 2018). The work by Sanders Peirce, James, and Dewey created a foundation for pragmatism as a philosophy for mixed methods research (Morgan 2013). Pragmatism as a worldview lends itself to exploratory research (Casula et al. 2020, Hammersley 2017).

Possible reasons for selecting a mixed methods approach are summarised by Greene (2015)
1. Triangulation: a process of looking for convergence or divergence in results using two methods of data collection.
2. Complementarity: where more detail or clarity in results is gained from one method with results from another method.
3. Development: process involves using results from the first method of data collection to inform the design of the next phase. 
4. Initiation: use of alternative methods to look for divergence which may illuminate new perspectives.
5. Expansion: use of different methods for different phases to increase width and breadth of inquiry. 

Relevant to ALPS, rationale for selecting a mixed methods design are development and complementarity, as qualitative data informed choice of a valid and reliable instrument to measure impact more broadly within a larger group of siblings. Approaching this process of construct selection and instrument decision making in a pragmatic way enabled those decisions to be directed by the data. Expansion is also relevant where limited research exists, it is vital to capture multidimensional aspects of a phenomenon to improve knowledge (Morgan 2018, Schoonenboom and Johnson 2017). Triangulation is also relevant to ALPS especially during integration phases as similarities and differences were observed between both phases of this study.  

[bookmark: _Toc107817049][bookmark: _Toc135760452]4.4 Patient and public involvement and engagement
Patient and Public Involvement and Engagement (PPIE) is important at all stages of research (Rouncefield-Swales et al. 2021). The United Nations (UN) convention on the rights of the child recognises that children should be involved in decisions that directly affect them (The United Nations 1989). Building on work titled ‘the ladder of citizen participation’ by Sherry Arnstein, Roger Hart developed the ladder of children’s participation (Hart 1992). This ladder is a conceptual framework which highlights the importance of children’s participation in adult projects which will affect the lives of children (Hart 1992). Involvement of children in research is vital, as children are experts on their thoughts, feelings, and experiences (Brady and Preston 2017, Jamal et al. 2015, Taylor et al. 2018). Any research which involves children should be directed by them (Abrehart et al. 2021). Issues which matter to a researcher and attitudes towards this may be different from those of the CYP themselves (Staley et al. 2017). Empowering CYP to have meaningful involvement can drive change – within themselves, with their peers, services they use and their communities (Dewa et al. 2021, Taylor et al. 2018). 

The National Institute of Health Research (NIHR) states the existence of CYP research involvement groups across the UK such as Generation R or Young Persons Advisory Group (YPAG) and family advisory groups including children (NIHR 2019). However, ALPS had a specific population and research aims, focusing on siblings of children with CHD. Specific CHD related issues needed to be addressed by families (particularly siblings), therefore a distinct CHD family advisory group was created through established links with three cardiac charities: Little Hearts Matter (LHM), Children’s Heart Federation (CHF) and Evelina Children’s Heart Organisation (ECHO). 

The NIHR developed a government programme named ‘INVOLVE’ in 1996 supporting active public involvement in health research. The INVOLVE strategy supports research being carried out ‘with’ or ‘by’ the public rather than ‘to’, ‘about’ or ‘for’ the public (INVOLVE 2020). Challenges with applying these principles to ALPS were overcome by employing a strategy focused on carrying out research ‘with’ CYP. 

Prior to commencement of this thesis a team of investigators established links with the Evelina Children’s Heart Organisation (ECHO). The team of investigators from London South Bank University (LSBU) and ECHO arranged a group discussion in London for parents and siblings to attend (Gerjevic et al. 2020). Participants in this activity were divided into three groups: parents, children (under 13 years old) and adolescents (13–18 years old). Siblings of children with CHD were supported by facilitators. They played games, took part in group discussions, and did artwork which demonstrated positive and negative aspects of having a brother or sister with CHD. 

Parents’ group discussions identified the most distressing time for siblings was right after diagnosis. Siblings raised the importance of being physically close to their brother/sister and their parents and how difficult it was being separated. Older siblings spoke about taking responsibility and learning about how to assist in care, looking out for symptoms and being helpful (Gerjevic et al. 2020). Recordings from group discussions and children’s artwork informed the design of this thesis project. This scoping work ensured that issues raised by siblings and parents were included in this study design in addition to findings from the literature review, see chapter Literature review.

As part of disseminating the previous PPIE work to families and planning and design of ALPS, a charity activity day was arranged. Discussions were held with parents of children with CHD about plans for future research and the value of creating a family advisory group. It was explained that their involvement could help to shape this project and a request for members was instigated. Families could leave their names and email addresses if they wanted to participate in an advisory group or if they just wanted to be kept updated. Six families initially expressed interest with two families continuing to support ALPS throughout. Within these families both parents and siblings of children with CHD were included. Prior to opening phase two of ALPS the heart charities’ play and youth support workers, a hospital play specialist, and a primary and a secondary school teacher were added to the group. Additional PPIE representatives were added in phase two to gain extra insight into how best to facilitate questionnaire competition online. 
 
The advisory group assisted with the preparatory execution phase as detailed by Shippee et al. (2015). An example of their contribution during this phase related to the term CHD – although this is a correct terminology in medical language, families explained they prefer heart condition when speaking to their children about it. More widely the advisory group helped to develop the study name, acronym, and logo. They reviewed the ALPS research protocol, commenting on data collection methods (especially in view of amendments required as a result of COVID-19), reviewing information sheets, consent and assent forms, ALPS interview guide and survey questions. They also provided valuable comments about the online questionnaire to ensure it was child friendly, easy to navigate and on how it appeared when using different electronic devices. The group also assisted with some additional recruitment strategies, see chapter 4 section 4.8 Recruitment 

Participation in PPIE groups is different for children, what has been successful PPIE planning in adults may not work for CYP (Bate et al. 2016). CYP have been reported to be less available due to their educational commitments often meaning they are only available at evenings and weekends (Brady and Preston 2020). For the ALPS PPIE group conversations began via email and when asked, families found this easier to manage than arranging times for virtual or face-to-face meetings. Families involved were widely geographically placed and in the absence of study funding, and presence of COVID-19, face-to-face meetings were not arranged. Virtual meetings were considered but after school times were busy for families with after school activities, meal, and bedtime routines and it was challenging to find dates to meet. All contact with the ALPS PPIE group was therefore via email and on occasions on a designated study mobile phone.

CYP are often reliant on adults to involve them in PPIE activity, this may involve making contact with researchers on their behalf (Brady and Preston 2020). This reliance on adults in the ALPS PPIE group meant it was not possible to get direct access to CYP without their parents being gatekeepers. During initial contact families were made aware that feedback was welcome via voice clips, videos, calls, or voicemails on an ALPS dedicated phone, but emails were families’ preferred method of contact. Email contact without scheduled meetings enabled families to sit together at a time convenient for them without time pressure, financial expense or burden (Mawn et al. 2015). 

A report into public involvement by the NIHR details goals to improve PPIE in research (NICE 2015). Relevant and feasible goals for ALPS and how these goals were met are detailed in Table 4‑2. 

[bookmark: _Ref110193777][bookmark: _Toc113831198][bookmark: _Toc135760626]Table 4‑2 - NIHR goals to improve PPIE in research and relationship to ALPS.
	NIHR Goal
	How this goal was achieved with ALPS PPIE

	Opportunities to be involved in research are visible and seized on by the public.
	Advertising involvement in ALPS through cardiac charities and attending the activity day organised by ECHO.


	It is standard practice for the public and professionals to work together.
	Ensuring PPIE was an integral part of ALPS, it was a requirement on all ethics applications through University and NHS processes.

	The experience of patients, service users and carers are valued. 

	Placing value and accommodating requested changes where possible. If requested changes were not possible, feedback was provided to the PPIE group.


	Public involvement is a required part of high-quality research
	Ensuring that research relating to siblings of children with CHD was designed with them in mind, all aspects of ALPS were based on PPIE activities and feedback from the group.



[bookmark: _Toc107817048][bookmark: _Toc135760453]4.5 Study Design
ALPS was a two-phase sequential mixed methods study informed by PPIE guidance and the use of Bronfenbrenner’s bio-ecological systems theory, see Figure 3‑1Error! Reference source not found.. Phase one provided an overview of sibling experiences and enabled mapping of key themes against Bronfenbrenner’s bio-ecological systems theory. Themes informed phase two by ensuring a suitable instrument was used to measure an outcome which fitted with participants’ views and experiences. Figure 4‑1. provides an overview of the whole study design. Qualitative data provided insight into what life is like for siblings and the quantitative phase assessed extent to which these findings can be generalised to a larger population. 
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[bookmark: _Ref110193831][bookmark: _Ref100144113][bookmark: _Toc113831241][bookmark: _Toc135760669]Figure 4‑1 - Pictorial display of ALPS design
[bookmark: _Toc107817058][bookmark: _Toc135760454][bookmark: _Toc107817050]4.6 Ethical approval
Ethical approval for ALPS Phase One was granted by London South Bank University (LSBU) ethics board: ETH1920-0081. Accepted significant amendments were registered under application number: ETH1920-0136. Ethical approval for phase two was granted by the LSBU ethics board: ETH1920-0027. Health Research Authority and National Health Service (NHS) Research Ethics Committee board approvals were also granted, reference: 20/NS/0051 Protocol number: ETH1920-0027 Integrated Research Application System project ID: 276418. Local hospital research and development office approval was granted, Registration number; 20HL06. For favourable approval letters, see Appendix 1 – Ethical approval letters from London South Bank University, NHS ethics and The Health Research Authority. 

[bookmark: _Toc135760455]4.7 Population and setting
This section details inclusion and exclusion criteria for both phases of ALPS and intended and adapted plans for data collection. 

Population
[bookmark: _Toc135760456]4.7.1 Inclusion criteria
Clear inclusion criteria are important to ensure transparency in reporting. Detailed below are the inclusion criteria for ALPS, these are explained in detail to demonstrate decision making and the specificity of the target population.

Siblings of children with CHD
Including only siblings of CYP with CHD excludes those who have siblings with acquired heart disease, inherited heart diseases and those with pulmonary hypertension unless this is secondary to CHD. Previous research suggests that outcomes for siblings are often disease specific (Havermans et al. 2015, Knecht et al. 2015). Another reason for excluding children with acquired heart conditions is the nature and trajectory of disease, meaning siblings’ experiences are likely to be different (Parker et al. 2020). Just over half of children with CHD are antenatally diagnosed and otherwise diagnosis is commonly made soon after birth (Gaskin and Kennedy 2019). With acquired cardiac conditions, symptoms may develop during a child’s life but they are not always born with a heart condition (Musa et al. 2017). 

Aged 8 – 17 years old
Siblings aged 8-17 years old were selected for inclusion because at this age CYP are able to self-report (Piaget 2013). They generally have an understanding of open ended questions and their meaning based on their stage of development (Saracho 2021). 

Have an ability to speak, read and write English
An ability to speak, read and write in English was required, despite acknowledging the importance of including groups who may be marginalised by language barriers (Lourenço et al. 2021). The ‘INCLUDE’ recommendations created by the NIHR recognise that those who experience language barriers may be among ‘under-served’ groups who are not included in research studies (NICE 2020). This is a problem because results may not be generalisable or transferable to a wider and diverse population which is reflective of our society (Witham et al. 2020, Yates et al. 2020). There was, however, no available funding for questionnaire translations or interpreting provision for this doctoral study.  

[bookmark: _Toc135760457]4.7.2 Exclusion criteria
Exclusion criteria are listed and explained here to demonstrate those CYP who were not included in the study population.

Siblings who do not live with their brother or sister with CHD
Siblings’ perceptions of the impact of CHD on them may differ depending on how much time they spend with their brother/sister, to limit this variability only those who were living with their sibling full time were included. Siblings who do not reside with their affected brother or sister may not represent how CHD affects daily life for siblings (Schamong et al. 2021).

Bereaved siblings
Bereaved siblings may also have different experiences, relationships and memories (Weiner and Woodley 2018). Although literature pertaining to siblings of children with cancer suggests some similarities in outcomes between siblings of a child who is living with illness and those whose sibling has died, it is difficult to infer relationships or comparisons (Weiner and Woodley 2018). Including siblings of a child who died as a result of CHD also raises additional ethical considerations and was not the focus of this study.

[bookmark: _Toc135760458]4.7.3 Sampling strategy
In ALPS phase one, a purposeful sampling strategy was used. This strategy is common in qualitative enquiry as purposeful selection often provides the researcher with rich and varied data from a range of perspectives (Palinkas et al. 2015). Purposive sampling technique is a process of selecting participants based on how their qualities relate to the research aims and objectives (Etikan et al. 2016b). Sample diversity was achieved by interviewing a range of siblings to reflect varied experiences across the population, this diversity in qualitative sampling is supported by Gurven (2018). This included siblings of children from different ages and gender groups who may have had:
· Cyanotic or acyanotic CHD 
· Undergone heart transplantation.
· Associated syndromes for example, Di George, Downs syndrome
· Multiple/few hospital admissions related to CHD.
· Long/short time since diagnosis 
[bookmark: _Hlk117580988]Two groups of CYP were formed, those 8-12 years old and those 13-17 years old, this was to observe if there were similarities or differences in findings between age groups as found among siblings of children with chronic illness (Vermaes et al. 2012). These age groups were selected pragmatically as a way to divide CYP and ensure an even split of ages in each group. Siblings recruited were from a wide range of geographical areas in the UK to reflect diversity in CHD provision and support (NICOR 2020). 

After purposively selecting a diverse sample for phase one of ALPS, it was important to see if these results could infer some shared characteristics with a larger population of siblings, following an exploratory sequential study design (Creswell and Clark 2017, McKim 2017). Non-probability sampling was used for phase two of ALPS, specifically convenience sampling. Convenience sampling is used when the population is limited or unknown and this provides an optimal sample in a shorter time frame (Etikan et al. 2016b). Convenience sampling was selected because actual numbers of siblings of children with CHD were not possible to obtain. Charities and hospitals do not collect data about numbers of siblings therefore actual population size estimates were not possible. Increasing the breadth of a sample is the main advantage of using convenience sampling (Parahoo 2014). However, by selecting a convenience sampling strategy variability and bias cannot be measured or controlled (Etikan et al. 2016a). It is also reported that generalisability of data cannot be applied beyond the sample when non probability sampling is employed (Acharya et al. 2013). 

Selection bias occurs when a sample does not fully represent the population being studied (Bankhead and Aronson 2017). To mitigate this risk, charities and hospitals were asked to advertise the study, ensuring not only families who received charity support were invited but also those attending hospital clinics and using social media had opportunities to see ALPS advertised and get in touch. 

[bookmark: _Toc135760459]4.7.4 Sample Size
For ALPS phase one, a pragmatic decision was made about sample size. The target sample size was 20 participants, 10 from each age group. This decision was based on what had been deemed adequate in other qualitative studies with CYP, however sample size for phase one was determined by data saturation (Malterud 2016), this is a point where no new ideas or themes are emerging, and it is deemed ethical to stop collecting data (Hennink 2017). Data saturation is reached when rich quality data have been obtained, no further codes or themes are being developed as no new information is being added (Fusch and Ness 2015). Information power is a term used to reflect a pragmatic approach to sample size in qualitative studies (Malterud 2016). This is supported by Levitt et al. (2017) who stated that data adequacy should be stipulated rather than strict numbers. Conversely Hays et al. (2016) argue that sample size should be disclosed as an element to improve rigour and quality. For ALPS phase one a sample size was specified however, if new themes were still emerging at this stage, then more interviews would have been required.

For ALPS phase two a sample size of 100 participants was a pragmatic decision which would describe this population in both age groups. This is supported by Rowley (2014) who states a good rule of thumb is 100 responses whilst acknowledging that it may be necessary to accept smaller sample sizes. Phase two sample size was not justified by a power calculation, as this exploratory research study did not have a primary or secondary outcome (Collins 2010).There is also no known or anticipated effect size for exploratory research (Ellis 2010). Actual numbers of siblings of children with CHD accessible through three charities (LHM, ECHO, CHF) and one hospital source (GOSH) were not possible to ascertain. Therefore, it was difficult to define target population both in size and characteristics, this is a key component of detecting power required for a study (Taherdoost 2016). There is less sampling error with larger samples and this in turn increases probability of accurately representing a population of siblings with CHD (Cowles and Nelson 2015). 

[bookmark: _Toc135760460]4.7.5 Setting and impact of COVID-19 pandemic 
For both phases of ALPS, face-to-face data collection was initially planned. Interviews for phase one were planned to take place in the homes of CYP across the UK or in hospital settings, scheduled with clinic appointments. Data collection for phase two, completing questionnaires, was planned to happen face-to-face during charity events and in clinics at one children’s hospital which specialises in paediatric cardiac care. 

The COVID-19 pandemic required adaptations to data collection plans. The COVID-19 pandemic broke out in Wuhan, China in December 2019 and quickly spread worldwide. The World Health Organisation declared a global pandemic on 11th March 2020 and first UK lockdown was instigated by UK government on March 23rd 2020 (Government 2021). The COVID-19 pandemic created an urgent need for society to navigate digital technology (Drouin et al. 2020). Face-to-face contact was discouraged in an era of physical distancing, national and regional lockdowns and social isolation for many (Atalan 2020, The Lancet Public Health 2020). During periods of national and regional UK lockdowns children were mostly confined to their homes as schools had been closed (Ghosh et al. 2020, Raw et al. 2021). Many families who have children with a heart condition were concerned about the impact of COVID-19 on their children (Hemphill et al. 2020). There was a distinct lack of information about how CYP with underlying conditions might be affected by COVID-19, because of this many families chose to isolate (Hemphill et al. 2020, Sinha et al. 2020). 

Throughout ALPS data collection there were a further two government enforced lockdowns in England, in November 2020 and between January and March 2021 (Kirk-Wade and Brown 2021). Between these lockdowns there were movement restrictions on citizens, restrictions were also different depending on where in the UK a person lived, guidance was often different between England, Scotland and Wales (Government 2021). As new variants of the virus emerged and implementation of a vaccination programme commenced on 8th December 2020, government guidance was frequently changing which made facilitation of research challenging (Clifford et al. 2021, Government 2021, The World Health Organisation 2022). 

To ensure timely continuation of ALPS during the pandemic amendments were made to ensure distanced data collection could continue. Video interviews were conducted for phase one of ALPS and an online survey platform was used to collect questionnaire data for phase two. An article detailing the use of video interviews in research with children and young people during the ALPS project has been published in Nurse Researcher (Bichard et al. 2022b) and included in Appendix 22 – Publication – Research behind a webcam.

[bookmark: _Toc107817070][bookmark: _Ref121040158][bookmark: _Toc135760461]4.8 Recruitment
Recruitment for both phases of ALPS took place via three children’s cardiac charities (CHF, ECHO and LHM). Phase two had an additional recruitment site – Great Ormond Street Hospital (GOSH), a large children’s hospital with specialist cardiac services. Posters were created to advertise both phases of ALPS with a Quick Response (QR) code to a secure linked YouTube video. Posters are available in Appendix 4 - Poster advertising ALPS Phase One and Appendix 5 – Poster advertising ALPS Phase Two.

[bookmark: _Toc135760462]4.8.1 Charity recruitment
Charity recruitment was key to gaining a wide reach, inviting as many eligible siblings as possible to take part (Rattani and Johns 2017). The Nuffield Bioethics report (2015) supports this strategy and illuminates the principle of justice, ensuring recruitment is fair and equitable (Nuffield Council on Bioethics. 2015). Each charity had various strategies to advertise both phases of ALPS, these mostly involved posting on their online news forums via their website, posting on closed Facebook groups and also on Twitter (Twitter Inc., San Francisco, CA, USA) and Instagram (Meta Platforms, Massachusetts, United States). 
Contact was made with the lead peer support officer of ‘Teen Heart’ and ‘One Beat’ programmes which are run by The British Heart Foundation. They shared an ALPS poster with members of their programmes. The charities ‘Tiny Tickers’ and ‘Young at Heart’ also shared ALPS promotional material on Twitter, on their website and in newsletters. 

To ensure charity recruitment was successful, continued engagement with charity contacts was maintained (Gyure et al. 2014). Regular email and phone contact were extended to communicate recruitment needs. Open communication helped to keep ALPS a priority to charities, some had other research projects running which they were advertising, so scheduling of recruitment was negotiated. Ideas to boost recruitment were also discussed depending on timing, available resources, and feasibility for each individual charity. Metrics were recorded to report back success from certain recruitment initiatives. For example, during phase one there was a lack of representation from adolescent male siblings so this was shared with charities so they could target their recruitment initiatives to their young people’s support groups where adolescents could be made aware of ALPS. Below are some additional recruitment strategies employed by the charities.

[bookmark: _Toc107817061]4.8.1.1 ECHO – Facebook live and video clips.
A ‘Facebook live’ (Meta Platforms, Massachusetts, United States) was created by ECHO, a video interviewing the researcher about ALPS. The communications coordinator sent a list of questions which the chief executive officer of ECHO asked during a live interview in their closed Facebook group. Two CYP who participated in both phases of ALPS recorded a short video clip sharing their experiences of taking part to encourage others. Permission was gained from CYP and their parents to share these on the closed Facebook charity page. As the group is exclusively for families of children with CHD, it was not possible to monitor questions and comments, but ECHO provided interested families with ALPS contact details. 

[bookmark: _Toc107817062]4.8.1.2 CHF - Coffee and questions
A monthly virtual meeting for parents and professionals is arranged by CHF titled ‘Coffee and Questions’. This virtual ‘Coffee and Questions’ meeting about siblings was used as a space for information sharing and recruitment to ALPS Phase Two. After this event some families did email to find out more information and request to participate. 

[bookmark: _Toc107817063]4.8.1.3 LHM – Youth Groups
LHM host weekly youth support and activity sessions, often attended by young people with CHD. This weekly support session was used as an opportunity to share ALPS information with CYP who have CHD to pass on to their brothers and sisters. The youth worker and service support manager also used Instagram posts for advertising ALPS through ‘stories’ and ‘posts’ which did encourage some CYP with CHD to ask for more information for their brother or sister. 

[bookmark: _Toc107817064][bookmark: _Toc135760463]4.8.2 Hospital recruitment
Hospital recruitment only applied to ALPS Phase two. All cardiac specific consultants, specialist nurses, play specialists, family support services and ward managers at one specialist children’s hospital in London were informed of ALPS and plans to recruit. Discussions were held with relevant people to establish logistics involved in recruiting from this site. Open communication and regular contact were vital in view of ongoing COVID-19 restrictions and to respect data collection and recruitment to other research studies. 
Permission was granted to display posters and business cards in clinic areas, outpatients’ departments, waiting rooms and family kitchens and these were also provided to all nurse specialist teams. Wide advertising of research studies has been shown to increase recruitment in other research studies (Newington and Metcalfe 2014). 

Every Thursday visits were made to the cardiac wards and outpatients’ departments to meet staff, top up posters and business cards and remind them about ALPS. This strategy enabled staff members to be introduced to the project, forge professional connections, and generated discussion about ways in which recruitment would work best in their clinical environment. To minimise possibility of coercion or influence, either explicit or implicit, families were not directly approached (Barton et al. 2016, Hardicre 2014, Manti and Licari 2018). Hospital staff were briefed on ALPS but encouraged families to make contact for further information, this was done via email, phone or in person. 

[bookmark: _Toc107817065][bookmark: _Toc135760464]4.8.3 Twitter
Twitter (Twitter Inc., San Francisco, CA, USA) was a social media platform used to advertise both phases of ALPS. Twitter uses small messages of less than 280 characters with images, links and an ability to ‘tag’ other users (Bisset et al. 2020). In June 2021 there were 199 million daily Twitter users (Omnicore 2022).This platform was selected because it is used most commonly by professionals (Pearson et al. 2015) and adults between 35 and 45 years of age; some of these adults may be parents to children with CHD between the ages of 8-17 years old (Omnicore 2022) 

An ALPS twitter account was created ‘@AlpsHeart’. This account was used to create posts to raise awareness of ALPS. Tweets were usually scheduled weekly and included images or Graphics Interchange Format (GIF) which are short animations intended to draw attention (O'Connor et al. 2014). Institutions, charities, relevant speciality groups or key people were sometimes tagged in tweets to improve visibility (Sayers et al. 2018). The twitter account was also used to share publications and project related news with families and professionals. Often charities and other professionals retweeted those tweets from ‘@AlpsHeart’ which helped to extend ALPS visibility, encouraging interested families to email to participate or for more information. It was also important for those families or siblings who did not want to participate in research to be aware that a research community was interested in sibling impact and was investigating this often-overlooked issue. 

[bookmark: _Toc107817067][bookmark: _Toc135760465]4.9 Study enrolment and consent
[bookmark: _Toc135760466]4.9.1. ALPS Enrolment 
Enrolment to ALPS Phase One was open from September 2020 – March 2021. Phase two was open from June 2021 until March 2022. 

For both phases of ALPS, contact was initiated by parents or CYP via email or phone. Mostly parents were the point of contact but some direct contact with participants was possible as parents provided contact emails or CYP contacted directly. 

The PPIE group identified that although CYP information sheets (See Appendix 14 – Examples of ALPS Information sheets) contained all relevant information and were deemed child friendly there was too much to read. Use of a QR code on invitations/poster linking to a video aimed to improve accessibility of information for CYP, increase interest and provide a better understanding of study information (Chung et al. 2019) (See Appendix 4 - Poster advertising ALPS Phase One and Appendix 5 – Poster advertising ALPS Phase Two.) 

A video explaining ALPS intended to help CYP understand the study better, providing a concise summary of ALPS and re-affirming written detail in information sheets. Use of a video (audio-visual tool) to impart important study information to children ensures better understanding especially for younger children (Kirkham et al. 2019). It is also more inclusive for those who have difficulty reading, understanding or absorbing written information (Yelland 2018).

Parents and CYP were sent information sheets see Appendix 14 – Examples of ALPS Information sheets for examples. If parents and CYP agreed to participate in phase one, they completed a short questionnaire about their child with CHD/sibling, see Appendix 13 – SmartSurvey links to preview questionnaires online. This questionnaire included demographic information including their address, terms used at home to talk about CHD, if the participating sibling had any learning disabilities or medical problems. Along with this demographics form, consent and assent forms were posted and a date for an online interview was arranged. 

In ALPS phase two parents and CYP were asked to complete a demographics form online, via a link emailed to them. Study demographics, consent and assent were completed via online survey platform Smart Survey (SmartSurvey, version 5.12.0.5375).

[bookmark: _Toc135760467]4.9.2 Consent and assent to participate in ALPS
Parents of children under 16 years old provided written consent for their child’s participation and the child themselves signed an assent form. In line with best practice , young people over 16 years old signed their own consent form if they could demonstrate good comprehension of what ALPS involved and what was required to participate (Lambert and Glacken 2011). In phase one consent and assent were completed via video call on the day of the interview, this was often the first contact with CYP so an opportunity to ensure they were fully informed and understood what was involved enabling meaningful assent for participation (Oulton et al. 2016). The process of taking consent together with CYP and their parents provided an opportunity for open discussion and questions. Paper consent and assent forms were signed and returned via post. A screen shot of completed consent and assent forms held up by parents and children to the webcam was taken. In phase two all consent, and assent forms were completed via a link to Smart Survey. On occasions where CYP signed their own consent forms, direct contact was made to ascertain their understanding of the study and consent to participate. Consent and assent were accepted when signed electronically by CYP. 

[bookmark: _Toc107817074][bookmark: _Toc135760468]4.10 Data management
Incorporating General Data Protection Regulation (GDPR) guidance from 2018, it is important to recognise that CYP have the same rights as adults do about their personal data (Information Commissioner's Office 2018, Morriss-Roberts et al. 2018). Guidance on data storage and usage was detailed in CYP and parent information sheets. A spreadsheet with participant identifiable information and study identification numbers was stored in a secure computer drive with a password protected log in. This computer login could only be accessed on hospital site or via a hospital issued, password protected laptop. This also required Virtual Private Network (VPN) log in. A university password secured login was required to access study detail for participants recruited via charities. Information containing study data and identification numbers was stored on an encrypted memory stick or sent via a password protected file for review by research supervisors. Any paper forms were stored in a locked cupboard (Research office) on the hospital site. Consent forms were scanned and stored on a password protected drive and paper copies disposed of in confidential waste/shredded. 

Interview data were recorded on a Dictaphone and recordings uploaded to the university secure drive. Recordings were transcribed by the researcher; these were checked and have been destroyed. Transcripts do not contain any participant identifiers; names were replaced with pseudonyms and identifiable places have been replaced with generic terms for example ‘large national children’s hospital’ and have been stored on a password protected secure drive at the University (charity research participants) or hospital (NHS research participants). This complies with Caldecott principles, Code of practice on confidential information and UK policy framework for health and social care research (Health Research Authority 2020, Keyser and Dainty 2018). Consent forms, demographic forms and study data will be kept for ten years after study end date which is March 2032, (Information Commissioner's Office 2018). 

Questionnaire data were managed via an online platform called ‘Smart Survey’ (SmartSurvey, version 5.12.0.5375), compliant with data protection regulations (The General Data Protection Regulation (GDPR)), data were secure, and password protected. To ensure that survey data and personal data could not be linked, each sibling was given a participant ID which was generated into a personalised survey link. Questionnaire data were kept separately from participant identifiers. Consent, assent, and demographic forms with identifiable data were stored safely on a university managed, password protected cloud.

[bookmark: _Toc135760469]4.11 Ethical considerations
Research with CYP is vital for improving individualised and evidence-based practice in healthcare (Huang et al. 2016). It also improves quality and suitability of laws, policies and interventions to support CYP (Graham et al. 2015). Working with CYP in research ensures that services developed to support them are influenced by their experiences of issues which affect them. Respect for CYP’s views and wishes must be reflected in health service delivery (Gibson 2012). 

Research with CYP raises some ethical dilemmas (Powell 2012). Ethical guidance and approval are required to govern research with CYP and are an important aspect of producing good quality and effective research (Nuffield Council of Bioethics. 2015). Good quality research encourages reflexivity and collaboration, recognising a protective culture of research but respecting the right of CYP to participate (Alderson and Morrow 2011). Rather than preventing participation by predicting vulnerabilities, it was important to ask CYP and find ways of assisting them to participate if they wanted to do so (Graham et al. 2015). To ensure this was reflected in ALPS a question on the demographics form specifically asked about presence of additional needs for siblings as participants to ensure reasonable adjustments could be made to facilitate inclusion.

Confidentiality was upheld except in circumstances where a child disclosed information which placed them or another child at risk (Her Majesty's Government 2018). Children and young people may have found discussing their experiences and completing a questionnaire difficult (Kellett 2011). On occasions where distress was experienced CYP, and their parents were signposted to charitable and NHS services. In ALPS information sheets confidentiality was explained to parents and participants and this was re-iterated at the start of the interview for phase one and confirmed in email contact for phase two. After interview and questionnaire completion email contact was initiated with parents or older siblings directly to check if CYP felt ok and to offer a discussion about support needs.

For phase one, parents were required to be available for consent, after which they were asked to give children privacy to speak freely but be available for support during or afterwards in case questions arose or their CYP became distressed. Parents were asked to ensure participants had somewhere quiet to talk and were left alone to speak freely without being overheard by their family. Hearing siblings’ experience from their perspective requires them being able to speak freely without implications or judgement (Morgan, 2014). Despite the UK average household having 2-3 people there are still 162,900 households where seven or more people are residing in one house (Office for National Statistics, 2020). Insisting on privacy as a mandatory aspect of interview is difficult to enforce and may exclude participants who do not have physical space for privacy within their homes.
Individual methods for each phase are now discussed sequentially.

[bookmark: _Toc107817069][bookmark: _Toc135760470]4.12 ALPS Phase One – Qualitative
[bookmark: _Toc107817071][bookmark: _Toc135760471]4.12.1 Data collection – Semi-structured interviews
Interviews and focus groups are reported to be the most common method of collecting qualitative data (Gill and Baillie 2018). Whilst both methods enable a researcher to ask specific questions and generate discussion, focus groups are thought to be less suitable for content which may be sensitive (Gill and Baillie 2018). Any content which may prevent participants from speaking openly should be considered and ways to help CYP participants feel able to talk openly are essential for generating rich data (Coyne and Carter 2018). In relation to ALPS, content of interviews was sensitive in nature, depending on what participants felt comfortable to share. Managing individuals’ feelings of distress would have been ethically challenging in a group format. 

In line with ALPS purposive sampling strategy, participants were a range of ages, developmental stages and their siblings had different types of CHD. This meant it would have been challenging to engage in group data collection where common ground and discussion generation may have been limited by differences in the group (Adler et al. 2019). Another concern with using focus groups as a method in ALPS was that children’s parents may know each other, especially those recruited through charities, which could present concerns about confidentiality of information shared (Adler et al. 2019). 

Interviews are a frequently used and viable method of qualitative data collection, especially in health and social science disciplines (McGrath et al. 2019). There are positive and negative aspects of using interviews as a method of data collection, more detail is provided in Table 4‑3, which also includes mitigating actions used to limit the disadvantages.

[bookmark: _Ref110194400][bookmark: _Ref100162000][bookmark: _Toc113831199][bookmark: _Toc135760627]Table 4‑3 - Positive and negative aspects of using interviews as a data collection method.
	Positives 
	Negatives
	Mitigating actions

	Researcher can direct interview topic to generate useful data.
	Can disempower participants. 
	Open ended questions were asked, and interview was semi-structured.

	A method of collecting data from hard-to-reach groups such as children and those with disabilities.
	Lack of anonymity, some participants feel more comfortable sharing anonymous information.
	Providing an option for no camera on Zoom.

	Ideal for sensitive topics – somewhere quiet and private should be provided, would need a skilled and experienced interviewer.
	Requires skill and experience in interviewing. 
	Practice interviews were undertaken to ensure familiarity with interviewing via Zoom.

	Can provide rich and detailed data.
	Time consuming for the researcher to plan, undertake, transcribe, and analyse.
	Allowing enough time and resources for this process.

	Flexible approach to questions and discussion.
	Lack of breadth – smaller sample sizes compared to quantitative studies.
	Purposeful sampling to ensure a range of perspectives are captured.

	Interview guide can help structure an interview, but researcher can be responsive to participants by asking additional questions
	Time consuming for participants especially including travel time. 
	Zoom interviews precluded time consuming travel times.

Respecting participants contributions by ensuring interviews are not overly long and allowing breaks. Respecting participants right to terminate interview. 

	Reciprocity between researcher and participants
	Expensive, funding required to reimburse participants for travel or expensive for researchers travelling to patients’ homes or convenient settings.
	Zoom interviews precluded travel related expenses. 


(Braun and Clarke 2013, Cridland et al. 2015, Kallio et al. 2016).

[bookmark: _Hlk117001521]Interviews can be classified into three types – structured, semi-structured or unstructured (Padgett 2016). A semi-structured interview is a way of recording subjective responses from participants related to their perceptions or experiences (McIntosh and Morse 2015). Semi-structured interviews allow participants to disclose information they believe to be important and allow a researcher to explore extra information in more detail with some structure to keep the interview on topic (McGrath et al. 2019). Flexibility afforded with this interview type makes it the most common interview structure among qualitative researchers (Roulston 2019). This type of interview was selected for ALPS as the structure was most appropriate for interviewing children, but flexibility allowed participants to share experiences they felt were important. This flexibility in interview structure also allowed exploration of aspects linking to Bronfenbrenner’s bio-ecological systems theory. 

Preparation for a semi-structured interview came from PPIE work, selecting an appropriate theoretical underpinning, reading thoroughly, identifying a specific focus, and undertaking a literature search. This process enabled development of a list of questions, often called an interview guide (Kallio et al. 2016). Following an interview guide facilitated the ability to stay on topic and cover specific questions, although questions were worded differently, asked in a different way or not asked if they had already been covered (Braun and Clarke 2013, Irvine et al. 2013, McIntosh and Morse 2015). This approach maximised content without running into long interview timings, which may have placed additional burden on participants (Creswell and Poth 2016). Keeping interviews short and engaging is especially important when interviewing younger CYP (O'Reilly and Dogra 2016). 

[bookmark: _Hlk117001633]ALPS interview guide was informed by the literature review presented in chapter two in addition to a review of the scoping work undertaken by researchers at LSBU (Gerjevic et al. 2020). It was important to integrate what siblings and parents had shared at the ECHO family day described in chapter one and ensure impact described by them was integrated into interview questions. Members of ALPS family advisory group also reviewed the interview questions to check content validity and clarity. Some of these questions related to how CHD affects participants’ daily life, what happens when their brother or sister is in hospital, memories they have. There were also questions related to what support participants have, what could be better and what advice they may give to another sibling in a similar situation. A list of open-ended questions and some probes encouraged participants to share more detail if required (McIntosh and Morse 2015). The interview guide was adapted depending on age/stage of development and on maturity of participants (O'Reilly and Dogra 2016). The full interview guide is available in Appendix 6 – ALPS Phase One Interview Guide.

During data collection COVID-19 restrictions were frequently changing and were often different depending on geographical location of participants. Specific questions were asked about how things had changed since the pandemic began. This enabled a clearer differential between pre COVID-19 experiences and how things had changed since the pandemic began and ‘usual’ life had altered. 

3.12.1.1 Video interviews 
Due to the global COVID-19 pandemic face-to-face interviews were no longer possible, so digital interviews were employed instead. Digital platforms provided an opportunity to maintain contact with participants and continue data collection (Hensen et al., 2021). Whilst this meant that ALPS was able to continue, virtual interviews presented additional ethical challenges (Halliday et al. 2021, Iivari et al. 2018, Vaughn et al. 2020). It was important to ensure that converting ALPS data collection to online did not exclude any CYP who wanted to participate. An overview and discussion of the issues related to virtual interviewing during ALPS is detailed in Bichard et al. (2022b). 

Digital inclusion aims to promote participation, empowerment, open and available access to society (Stewart et al., 2013). However, not everyone may be able to access and utilise digital technologies or have skills associated with safe and effective use (Gill and Baillie 2018). Not having access to a computer or education related to digital technology can further divide social and health inequalities (Borg et al., 2019). To overcome any possibility of excluding participants from ALPS, a user-friendly platform was selected with a one click link to join a virtual interview. It is also possible to use this digital platform on a range of devices including smart phones. 
 
Internet access is an important consideration for inclusion in research and more widely (Hokke et al., 2018). Children without internet at home can usually get access at school, local libraries, or children’s centres but during the pandemic these settings were closed (Beaunoyer et al., 2020). In 2019, 700,000 children between 11-18 years old reported no internet access from home via a tablet, laptop, or desktop (Office for National Statistics, 2019). A further 60,000 children reported having no internet access at all in their home (Office for National Statistics, 2019). During ALPS data collection, many CYP were being educated from home and there had been some educational provision to increase accessibility of home computer and internet access (Thomas and Rogers 2020). Adequate internet signal strength was also a potential issue, with many more devices in the home used whilst parents and children navigated working at home (Kassab & Darabkh, 2020). With variable internet signal strength, a possibility during ALPS interviews, discussions with participants about reconnecting and continuing if possible were necessary. 

Research participants can be concerned that online interviews require them to have advanced technology skills (Lamberti et al., 2021 (Iivari et al. 2018). During ALPS consideration was afforded about the need to acknowledge possible technical difficulties, some training on using the platform was undertaken. Participants and their families were supported to confidently navigate and use the platform (Rowe et al., 2014; Weller, 2017). 

A scoping review by Hokke et al. (2018) reported that the internet has been used successfully for many research projects with children and families. In other studies, online recruitment provided a representative sample and enabled researchers to access geographically dispersed, isolated or stigmatised groups (Fenner et al., 2012). The review by Hokke et al. (2018) concluded that participant diversity from online recruitment was similar to that found from offline recruitment (Hokke et al., 2018). Other researchers support this outlook, viewing online platforms for recruitment and data collection as positive when working with CYP as it can be difficult to engage CYP in offline research projects (Gibson, 2020; Mason & Ide, 2014). As much of ALPS advertising had been done online it was considered likely that participants had access to a device with which to connect to the internet to facilitate an interview. In the absence of internet or webcam for a video call, telephone interviews would have been organised. 

Face-to-face contact with participants has been viewed as a preferred way to collect data, with virtual interviews often viewed as a poor substitute (Fry et al. 2021, Gill and Baillie 2018, Thunberg and Arnell 2021). This is supported by Weller (2017) who recognise that some researchers believe face-to-face interviews are gold standard practice. Limited evidence suggests video interviews with CYP are a pragmatic way of reproducing a traditional technique rather than a distinct methodological practice (Gray et al. 2020). 

Video interviewing is cost effective, reducing travel costs for families and researchers (Archibald et al. 2019). Greater capture of participants across a wider geographical area also potentially enables inclusion of more participants (Gray et al. 2020). 

Interviews took place via Zoom (Zoom Video Communications, Inc., San Jose). Zoom is a user-friendly platform and has been used for school, business and in other research studies (Daniels et al. 2019, Lobe et al. 2020, Matthews et al. 2018, Oliffe et al. 2021). Using Zoom was a safe way to interview CYP for ALPS in view of the end-to-end encryption. Virtual interviews were not recorded through Zoom, but audio recorded on a separate Dictaphone device (Philips Digital Audio Recorder Model - DVT2000). Training had been undertaken to extend technical support for participants and their families. Use of a one-click link made access easier (Archibald et al. 2019), participants did not have to download software or sign up to a service and share their contact information. Interviews were expected to take between 20 and 60 minutes. 

Provision for support needs and parental presence at home during interviews was especially important as an online format meant interviewer physical presence was not possible. Prior experience interviewing CYP about sensitive topics afforded the interviewer some confidence supporting participants and their families with accessing support or providing re-assurance should the need arise. Recruiting through children’s charities meant that participants already had links with these support services.

Rapport building is an essential aspect of interviews and may influence data (Roulston 2019). However, some researchers have found this challenging whilst doing online interviews (Seitz 2016). Based on interviews with adults, researchers report that being physically distant but feeling virtually together enables participants to feel able to open up and communicate feelings and experiences (Archibald et al. 2019). Strategies for qualitative research virtually are expanding as use of virtual data collection increases (Gray et al. 2020). A planned strategy for ALPS was the ability for children to share their environment: pets, family members or toys that are special to them, facilitating more relaxed, open conversation and encouraging rapport building (Bichard et al. 2022a). 

[bookmark: _Toc107817072][bookmark: _Toc135760472][bookmark: _Hlk113816717][bookmark: _Hlk95154700]4.12.2 Data Collection – Use of the Pictorial Representation of Illness and Self Measure
During ALPS interviews a tool called the Pictorial Representation of Illness and Self Measure (PRISM) was used to explore perceived relationships between sibling illness and self (Büchi et al. 2002, Sensky and Büchi 2016). PRISM has been widely used in adult and paediatric studies as a simple visual measure of suffering (Melbardis Jørgensen and Jemec 2011, Rajpura and Nayak 2014). This instrument has been validated and used successfully with children as young as five years (Melbardis Jørgensen and Jemec 2011). PRISM has also been used among individuals who experience personal or vicarious suffering as per its use during ALPS interviews. 

This tool is usually in the form of a white plastic board and two-coloured circles, one representing self and the other representing illness (Büchi et al. 2002). This visual instrument involves a blank white rectangle A4 size board representing self (siblings) life now (Sensky and Büchi 2016). In this study, participants illustrated their perceived burden by marking the distance between two circles, one representing themselves and another representing their sibling’s CHD. The sibling was asked to place an illness circle where they believe it reflects their life now, see Figure 4‑2 for an example for a completed PRISM.
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[bookmark: _Ref110194583][bookmark: _Toc113831242][bookmark: _Toc135760670]Figure 4‑2 - Example of completed PRISM

Distance between self and illness circles provides a Self-Illness Separation score (SIS), SIS measurement is obtained by measuring distance between the illness circle and self-circle (from the centre of both circles). Greater distance between these two measurements suggests greater separation between self and illness and therefore less suffering (Sensky and Büchi 2016). A lower self-illness separation score is associated with higher depression and pain scores using validated questionnaires (Büchi et al. 2002). 
The SIS was not measured in ALPS but instead PRISM was used as a visual summary enabling discussion about how things could change or to identify specific issues related to illness (Büchi and Sensky 1999). Participants were asked why they chose to place the illness circle where they did (Sensky and Büchi 2016). Child development knowledge supports that PRISM was an appropriate way to understand more about siblings’ experiences, positive aspects and challenges they experience from their perspectives, with CYP as young as eight years old (Adler et al. 2019, Dore et al. 2018, Saracho 2021, Stites and Özçalişkan 2013). 

PRISM relates closely to the phase one study objectives; to explore experiences, areas of life most affected, and influencing factors in the context of CYP’s environment using Bronfenbrenner’s bio-ecological systems theory. Exploration of experiences using a visual tool may help CYP identify relationships between their sibling’s illness and their life in a way they could not visualise without something tactile. PRISM may also help simplify the relationship between them and their sibling’s CHD and provide a springboard for further exploration during interview. Furthermore, it was considered that use of PRISM could facilitate discussion about aspects of their environment which are supportive or present challenges (Melbardis Jørgensen and Jemec 2011). Within these environmental considerations are the bio-ecological systems described by Bronfenbrenner (2005), the theoretical underpinning of ALPS. Appreciating the flexibility and interconnectivity of bio-ecological systems, it was important to explore how CYP’s experiences interacted with these dynamic systems and PRISM offered a supportive way to initiate these discussions. 

[bookmark: _Toc107817073][bookmark: _Toc135760473]4.12.3 Piloting data collection tools and processes
To mitigate potential difficulties with virtual interview rapport building and as a way to practice using the interview guide, two pilot video interviews were arranged with CYP aged nine and fourteen years old using Zoom. Piloting an interview guide is a practice supported by Kallio et al. (2016) to ascertain the content, range and relevance of included questions. It was also important to test responses to questions asked, pitch questions correctly for the age/stage of development (O'Reilly and Dogra 2016). CYP involved in pilot interviews were siblings, but their brother/sister did not have CHD, questions asked were about general impact of having a brother or sister. This process was extremely useful, especially for use of the PRISM. 

Whilst PRISM has been previously used during interviews with CYP (Melbardis Jørgensen and Jemec 2011), published research supporting or guiding its use in an online format could not be located. To decide how best to use this tool in a virtual interview a range of options were considered, see Table 4‑4.

[bookmark: _Ref110194637][bookmark: _Ref100162063][bookmark: _Toc113831200][bookmark: _Toc135760628]Table 4‑4 - Options to use PRISM via a virtual platform.
	Options
	Advantages
	Disadvantages

	1. Emailing a word document and asking the child to move the circles and then share their screen. A screenshot or a copy by email could be requested. 
	Self-Illness Score (SIS) measured by aligning a screenshot to an A4 sized paper, measuring distance from the centre of both circles.
	Reliant on family to email a copy. 


	2. Using a PRISM application on their personal device and then sharing a screenshot of completed PRISM. 
	Keeps everything electronic rather than handling paper.
	Requires family to download an application.
May be unfamiliar using tool.
Reliant on the sibling or parent emailing a screenshot of their app.
Unable to show researcher completed PRISM if using their phone for the video interview. 

	3. Posting a blank PRISM, printed on A4 paper and sending a coloured sticker to represent their sibling’s CHD. Including a stamped addressed envelope and asking families to return this. 
	Available for the interview without the family having to prepare anything.
Posting it back is easier as a self-addressed envelope is provided.
	May be unable to return by post if shielding or self-isolating.




Options were explored with children not participating in ALPS but of a similar age. Practice interviews revealed that older children found it easier to navigate virtual methods of using PRISM than younger children, but it took more interview time to explain its use virtually. During a pilot there were also difficulties explaining the process on different devices. For example, viewing it on a phone was problematic for some users, especially if their device was being used for interview and PRISM. Younger children found it easier to use a printed PRISM and a sticker and this generated more interaction and discussion. A screen shot of these was taken in case their completed PRISM was not returned, see Figure 4‑3.
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[bookmark: _Ref113816590][bookmark: _Ref100162292][bookmark: _Toc113831243][bookmark: _Toc135760671]Figure 4‑3 - Screen shots of using a paper PRISM in practice interviews (author’s own image)
[bookmark: _Toc135760474]4.12.4 Use of the Pictorial Representation of Illness and Self Measure in ALPS
A final decision was made to use a printed PRISM with a sticker (option 3) as a first choice. Having something tactile to use during interviews helped open conversation about the task and appeared to hold children’s interest. Stickers that were sent out were green, but participants were asked what colour they thought it should be, whether they would have made it bigger or smaller, and how easy or difficult it was to complete the exercise. Asking these questions often led to more information being shared by participants. 

Sometimes the paper PRISM and sticker had not arrived via post by interview day, so a virtual method (option 1) was used instead, see Figure 4‑4. However, some children found it hard to understand instructions with the virtual PRISM. 
 [image: ]
[bookmark: _Ref110194756][bookmark: _Toc113831244][bookmark: _Toc135760672]Figure 4‑4 - Screen shot using virtual PRISM in practice interviews


[bookmark: _Toc107817075][bookmark: _Toc135760475]4.12.5 Data analysis 
Reflexive Thematic Analysis (TA) was employed as a strategy to approach ALPS qualitative analysis, a process described by (Braun and Clarke 2021a). It has been argued that such a procedural approach to reflexive TA can be detrimental to creativity, theoretical engagement, and reflexivity which are all essential elements in qualitative data analysis (Braun and Clarke 2019). Developing a universal standard for TA is inherently contradictory if different iterations or conceptualisations of TA are considered (Demuth 2015, Tanggaard 2013). Despite Braun and Clarke (2021a) explaining TA as a flexible and no rules process, there is available guidance to demonstrate rigour. Thematic analysis has been criticised for lacking analytical power, negatively impacting on rigour and trustworthiness (Braun and Clarke 2020). To overcome such criticism, this study followed a detailed and guided six step structure of reflexive TA, outlined by Braun and Clarke (2021a) see Table 4‑5. To overcome the suggestion that procedural approaches may impede creativity, frequent notes including spider diagrams were used to demonstrate the creative process of theme development. Reflective notes also aided creativity; identifying Bronfenbrenner’s theory early and a constant process of back and forth between data and the theory also prevented a lack of theoretical engagement. 

[bookmark: _Ref110194801][bookmark: _Toc113831201][bookmark: _Toc135760629]Table 4‑5 - Six steps of Reflexive Thematic Analysis (Braun and Clarke 2021a)
	Step 1
	Familiarisation

	Step 2
	Coding

	Step 3
	Generating initial themes

	Step 4
	Reviewing and developing themes

	Step 5
	Refining, defining, and naming themes

	Step 6
	Writing up



Familiarisation occurred by writing reflective notes after each interview, transcribing audio recordings, listening again to recordings, and adding to or reviewing reflective notes from each interview (Braun et al. 2019, Campbell et al. 2021). Following transcription, anonymised interview data were thematically analysed using the inductive and reflexive approach detailed by (Braun et al. 2019). This approach was selected to ensure that any generated inferences came directly from the data rather than using pre-defined concepts or categories (Scharp and Sanders 2019). A review of transcripts using QSR International Pty Ltd. (2018) NVivo (Version 12) aided visualisation of data to enable early coding. 

In Reflexive Thematic Analysis steps 2 to 5 coding, theme generation, review and development included the supervisory team to ensure codes and themes accurately represented raw data, this was a method of ensuring validity and trustworthiness in qualitative analysis (Järvinen and Mik-Meyer 2020). Another way of validating findings is to undertake member checking, a process of asking participants to review findings to ensure it is an adequate reflection of the data (Birt et al. 2016). Member checking has challenges including increased participant time (Motulsky 2021). Review of written speech can be distressing as experiences are recalled and time since interview may mean that recall is different (Motulsky 2021). Presenting written words in a way CYP participants can understand requires age appropriate planning and additional ethical support (Simpson and Quigley 2016).  Member checking for this study was not undertaken because there were concerns about participant identification in such a small group of charity recruited participants. As parents were gatekeepers for ALPS information, returning interview transcripts to parents would also breach confidentiality, which participants were assured of in all cases, except safeguarding concerns. This parental influence would be detrimental to a self-reported study on perceived impact. 

A range of techniques was used to derive, review and name themes. This included data review in NVivo (QSR International Pty Ltd. (2018) NVivo (Version 12)), using mind maps, printing and categorising quotes and highlighting transcripts. See Appendix 7 - Mind maps examples of this approach. Sample characteristics were displayed in a table to illustrate sample heterogeneity as intended. Findings, final themes with participants’ quotes, are displayed and discussed in chapter Findings ALPS Phase One. 

[bookmark: _Toc107817076][bookmark: _Ref120964191][bookmark: _Toc135760476]4.13 ALPS Phase Two – Quantitative
In this sequential exploratory mixed methods study design, findings from ALPS phase one informed phase two. This section explains in detail the validated tools selected to measure communication, fear, intrapersonal relationships, interpersonal perceptions, and resilience in ALPS phase two. 

[bookmark: _Toc135760477]4.13.1 Sibling Perception Questionnaire
The SPQ was chosen early in the development of ALPS to capture sibling perception on how life was affected having a brother or sister with CHD. SPQ was chosen because it covers four different aspects of sibling perception, including Interpersonal relationships, Intrapersonal perceptions, Fear and Communication. These constructs span most of the bio-ecological systems described in Bronfenbrenner’s theory (Bronfenbrenner 1992), because this theory encompasses various social and environmental systems which may influence a child’s overall health and development.

The Sibling Perception Questionnaire (SPQ) was first created by (Sahler and Carpenter 1989) who developed a 23 item questionnaire for siblings of children with cancer. Questionnaires were completed by children aged 6-17 years with parental support. Those deemed too young to complete the questionnaires had their responses written by parents in the child’s own words. There were five possible responses to questions on a Likert Scale ranging from Never to Always. Other researchers have since used and adapted the original SPQ with different disease groups. Some of these alterations are discussed below and summarised in Table 4‑7.
Available research explaining the use of SPQ subscales had different definitions for what is being measured. Below is a summary from researchers who have used the SPQ to demonstrate these differences. 

[bookmark: _Toc135760478]4.13.2 Intrapersonal perceptions subscale 
Intrapersonal perceptions subscale was described by Sahler and Carpenter (1989) as capturing siblings’ feelings of sadness, anger and preoccupying thoughts about the illness. Hodapp et al. (1997) explains this subscale as measuring feelings about the child’s disability. Havermans and Eiser (1994) and Raghuraman (2008) describe the intrapersonal factor as a way to capture how siblings perceive their sibling’s illness affects them. Matthews et al. (2021) believe that this subscale measures the degree of negative effect caused by siblings’ illness. 

[bookmark: _Toc135760479]4.13.3 Interpersonal relationships subscale
Interpersonal relationships subscale is explained by Hodapp et al. (1997) as capturing siblings’ concerns about interacting with others. Havermans and Eiser (1994) and Raghuraman (2008) describe this subscale as relating to siblings’ interpersonal relationships and interactions. Matthews et al. (2021) add more detail by explaining that this subscale measures siblings’ perceptions about interactions specific to their brother’s or sister’s illness. McDonald et al. (2015) explain this factor as an assessment of how a sibling’s illness influences relationships between them and significant people in their lives. Sidhu et al. (2006) explains this subscale differently stating its measurement of siblings’ feelings of being ignored, unwanted, misunderstood and not wanting to burden their parents about their worries. 

[bookmark: _Toc135760480]4.13.4 Communication subscale
Commonly communication subscale captures siblings’ ability to communicate about their sibling’s illness to others (Hodapp et al. 1997, Raghuraman 2008). Havermans and Eiser (1994) describe this subscale as more specifically capturing parent and child communication. Other researchers widen the scope of this factor by explaining that it captures siblings’ perception of family communication (McDonald et al. 2015).

[bookmark: _Toc135760481]4.13.5 Fear subscale
Fear subscale is explained by Hodapp et al. (1997) and Raghuraman (2008) as the fear siblings experience about ‘catching’ their brother’s or sister’s illness. Sidhu et al. (2006) describes this subscale as capturing information from siblings about their understanding of the illness, treatment, and its impact. This later explanation clearly has some overlap with the communication subscale.

[bookmark: _Toc135760482]4.13.6 ALPS Subscale definitions
For transparency and clarity in ALPS phase two, SPQ use consisted of original definitions for the subscales as described by Carpenter and Sahler (1991). See Table 4‑6.

[bookmark: _Ref120985484][bookmark: _Toc135760630]Table 4‑6 - Definitions of SPQ subscale scoring for ALPS
	SPQ Subscale
	Subscale definitions for ALPS

	Interpersonal relationships

	Higher scores indicate siblings are more affected by their brother/sisters’ CHD.

	Intrapersonal perceptions

	Higher scores indicate that their brother/sisters’ CHD affects them more.

	Fear of CHD

	Higher scores suggest siblings have more fear related to their brother/sisters CHD.

	Communication

	Higher scores suggest that siblings receive more communication about their brother/sisters CHD.



[bookmark: _Toc135760483]4.13.7 Number of questionnaire items 
Number of SPQ items reported in studies remain diverse and sometimes conflicting. Authors report use of adapted versions, often without detail about what elements differ. Original authors Sahler and Carpenter (1989) reported 23 items on the SPQ and some researchers report using this original questionnaire (Havermans and Eiser 1994, Sloper and While 1996, Stallard et al. 1997, Taylor et al. 2001). Other researchers describe a 30-item SPQ questionnaire (Hodapp et al. 1997, Matthews et al. 2021, Raghuraman 2008). Caris et al. (2018) report the SPQ having 21 items, Havermans et al. (2010) describe 22 items. No detail is commonly provided about differences in number of items, what they added or removed and why. No examples of full scales are available to ascertain relevance or relationship to the research question. It would be helpful for a reader to review questions in any adapted versions to have a better understanding of the consistency with the original version (Heggestad et al. 2019). 

Some researchers have provided detail about SPQ adaptations. Barrera et al. (2004) describes a 17 item SPQ, of which they used only the communication subscale in their study with siblings of children with cancer. Barrera et al. (2004) describe five items on their communication subscale when only four items were reported in the initial SPQ (Sahler and Carpenter 1989) and its later use by McDonald et al. (2015). The additional item Barrera et al. (2004) report is ‘When my brother/sister got cancer, my parents told me about it.’ This was added by the authors to ascertain specific parental influence on the communication factor. 

In a doctoral thesis Chung (1999) detailed 40 SPQ items and included some free text options for siblings to add detail to their answers. It is implied that the SPQ version used for this thesis was based on the original 23 item SPQ described by Sahler and Carpenter (1989). Chung (1999) explained an addition of 17 questions to measure self-perceived needs of siblings (Chung 1999). Data from Chung (1999) thesis were reported in a publication by Barrera et al. (2002) but composition of SPQ was described in more detail in the thesis (Chung 1999). Some changes to subscale names and loading within the SPQ were made by Chung (1999), there were six items on the communication subscale, four item on the ‘illness related issues’ subscale, sixteen items on ‘feelings about relationships with others’ and fourteen on ‘your own thoughts and feelings.’ Original SPQ subscale loading was reported by Carpenter and Sahler (1991) as Interpersonal (9 items), Intrapersonal (7 items), Communication (4 items) and Fear of the disease (3 items). An Australian study exploring perceptions of siblings of children with cancer used only the interpersonal and communication subscales of the SPQ (McDonald et al. 2015). Number of SPQ items were not reported in a study by Guite et al. (2004).

In a study by Dolgin et al. (1997) the original SPQ by Sahler and Carpenter (1989) was renamed ‘feelings and attitudes questionnaire’. Authors discuss a 29-item questionnaire which measures four subscales titled ‘interpersonal problems, intrapsychic preoccupation, disease related communication and disease related fears. These are slightly altered titles believed to be measuring the same concepts but with different wording. Despite referencing Sahler and Carpenter (1989) there is no discussion about why changes were made from the original and any impact these changes may have on SPQ internal consistency, tool validity, reliability and data collected. 

[bookmark: _Toc135760484]4.13.8 Possible SPQ responses
Whilst a range of response options have been used by researchers using the SPQ, most used a five item Likert scale as per the original SPQ (Havermans and Eiser 1994, McDonald et al. 2015, Sahler and Carpenter 1989, Sidhu et al. 2006, Sloper and While 1996, Stallard et al. 1997). Other researchers reduced the Likert Scale to four points (Barrera et al. 2004, Caris et al. 2018, Guite et al. 2004, Havermans et al. 2010, Hodapp et al. 1997, Lobato and Kao 2002, Lobato and Kao 2005, Raghuraman 2008). In one study by Taylor et al. (2001) SPQ responses were altered to yes/no answers; this decision was explained based on findings from a pilot study. Mothers completing a parent SPQ reported that answering ‘yes’ or ‘no’ to questions would be easier than a five point Likert scale so this was changed for parent and sibling SPQ responses (Taylor et al. 2001). Some authors did not report how their participants responded and how many response options were available on the Likert scale (Barrera et al. 2002, Dennis 1995). 

In ALPS phase two, SPQ Likert responses were reduced to three points with available responses being ‘Yes’, ‘No’ and ‘Sometimes’. Other authors have reported developing scales for children which have three rather than five Likert scale responses (Goodman 1997, Kovacs 1992, Resilience Research Centre 2018, Wolfe 1996, Wright and Asmundson 2003). Chambers and Johnston (2002) found that Likert scales with three or five responses yielded similar results in children. However knowledge about child development suggests that younger children do not have the capacity to think and understand abstract terms, this develops later around 11 or 12 years old (Piaget 2013). Gelman and Baillargeon (1983) support this and suggested that asking children to respond to five Likert scale points rather than three may be beyond their developmental capacity. As CYP in ALPS were requested to complete two scales within one questionnaire, online without researcher or parental support, consistency was important. A parent from ALPS family advisory group suggested increasing available responses to four or five but CYP from the group believed limiting responses to three made the online version of our combined measures (SPQ and CYRM) easier to answer independently. 

[bookmark: _Toc135760485]4.13.9 Questionnaire wording
Previous studies have changed the wording used in the original SPQ by Sahler and Carpenter (1989). The word ‘Cancer’ was replaced with ‘problem’ in some studies (Guite et al. 2004, Hodapp et al. 1997). Considering the negative connotations associated with the word ‘problem’ Lobato and Kao (2002) changed this to ‘illness’ and in the study by Taylor et al. (2001) this was altered to ‘being ill’ as a reflection of ‘well’ siblings living with a chronic physical disorder. For use in ALPS the word ‘Illness’ was changed to ‘heart condition’.

[bookmark: _Toc135760486]4.13.10 Questionnaire administration
Most researchers have used a paper SPQ with face-to-face contact with a researcher (Guite et al. 2004, Lobato and Kao 2002, Matthews et al. 2021, McDonald et al. 2015, Raghuraman 2008, Sidhu et al. 2006, Sloper and While 1996, Stallard et al. 1997, Taylor et al. 2001). However, some have given siblings a questionnaire and requested it be returned in a self-addressed envelope (Barrera et al. 2004, Havermans et al. 2010, Hodapp et al. 1997, Sahler and Carpenter 1989). For ALPS it was decided to ask participants to complete the SPQ online due to social distancing restrictions imposed by the COVID-19 pandemic. Online SPQ administration was also used by Caris et al. (2018) and McDonald et al. (2015).

[bookmark: _Toc135760487]4.13.11 SPQ Internal consistency 
Cronbach’s Alpha is a commonly reported measure of internal consistency related to measure reliability (Taber 2018). Cronbach’s Alpha can provide information about equivalence of items in a measure to ensure they are measuring the same construct (Bonett and Wright 2015). Cronbach’s Alpha is dependent on number of items in a measure, chosen population and included constructs (Pallant 2020). Therefore, an overall Cronbach’s Alpha for a measure with specific subscales, measuring different constructs is not thought to be accurate or useful (Taber 2018). Internal consistency for the SPQ is commonly reported as a Cronbach’s Alpha Coefficient-see Table 4‑7. Some authors have reported low levels of internal consistency, commonly for communication and fear subscales and created a Negative Adjustment Composite (NAC). This NAC is generated by removing the communication subscale. Some researchers acknowledged low internal consistency in SPQ subscales but did not use NAC and instead analysed subscales individually (Chung 1999, Sidhu et al. 2006). Using NAC for ALPS would have precluded communication as a construct which was reflected in ALPS Phase one data. Therefore, all SPQ subscales were used in ALPS phase two data collection. 

Some researchers reported ranges of internal consistency from 0.65-0.86 with no detail about which specific subscale had which measured internal consistency (Barrera et al. 2002, Hodapp et al. 1997, Raghuraman 2008). Guite et al. (2004) found that Interpersonal subscale internal consistency was acceptable at 0.7, whereas three remaining scales generated an alpha coefficient 0.3-0.64. McDonald et al. (2015) reported an internal consistency rate for interpersonal and communication scales 0.65 to 0.86 but did not specify which alpha related to which subscale. Other researchers have reported low internal consistency without specific detail but overcame this by removing the communication subscale and creating a NAC which has 18 items (Guite et al. 2004, Havermans et al. 2010, Lobato and Kao 2002, Lobato et al. 2005). Higher scores on this 18-item NAC indicate higher negative adjustment, with internal consistency reported as 0.79 (Guite et al. 2004, Havermans et al. 2010, Lobato and Kao 2002). Internal consistency was not reported by some researchers using the SPQ or NAC (Caris et al. 2018, Hodapp et al. 1997, Matthews et al. 2021, Stallard et al. 1997).

Accepted values of Cronbach’s alpha are reported >0.7 but values of >0.8 are preferable (Pallant 2020). Total SPQ Cronbach’s alpha for ALPS was 0.72, however reporting of total scores in a questionnaire with subscales reporting different concepts has been refuted in the literature as Cronbach’s alpha overall would be low (Taber 2018, Tavakol and Dennick 2011). Cronbach’s alpha for less than ten items has also been reported to underestimate internal consistency (Taber 2018). To enable comparison to previously published studies using the SPQ and specific subscales both Cronbach’s Alpha coefficient and inter item correlation will be reported for ALPS data.




[bookmark: _Ref120986646][bookmark: _Toc135760631]Table 4‑7 - Internal consistency reported for each subscale, negative adjustment composite and total score of the SPQ by other researchers
	Author 
	Intrapersonal
	Interpersonal
	Communication
	Fear
	Negative Adjustment Composite
	Overall SPQ

	(Carpenter and Sahler 1991)
	0.8
	0.86
	0.67
	0.65
	-
	-

	(Taylor et al. 2001)
	-
	-
	-
	-
	-
	0.76

	(Lobato et al. 2005)
	0.55 (Control)
0.49 (Sample)
	0.71 (Control)
0.68 (Sample)
	0.51 (Control)
0.02 (Sample)
	0.76 (Control) 0.48 (sample)
	0.73 (Control)
0.77(Sample)
	-

	(Chung 1999)
	0.69
	0.78
	0.41
	0.47
	-
	-

	(Sidhu et al. 2006)
	0.86
	0.80
	0.67
	0.65
	-
	-

	(Guite et al. 2004)
	-
	0.7
	-
	-
	0.76
	-

	(Havermans et al. 2010)
	-
	-
	-
	-
	0.7
	-

	(Lobato and Kao 2002)
	-
	-
	-
	-
	0.79
	-

	(Barrera et al. 2004)
	-
	-
	0.67
	-
	-
	-

	(Sloper and While 1996)
	0.74
	0.79
	0.48
	0.44
	-
	-



[bookmark: _Toc135760488]4.13.12 Child and Youth Resilience Measure 
Resilience was selected as a construct to measure using the CYRM. Interpersonal relationships, Intrapersonal perceptions, Fear of CHD and Communication about CHD were all constructs which the SPQ incorporates and were relevant to ALPS phase one data, shown in Appendix 12 – Mapping of SPQ and CYRM items against identified constructs from Phase One data. All questionnaire items for SPQ and CYRM are mapped against identified constructs to further illustrate suitability of selecting these questionnaires.

Results of an extensive search of available resilience measures are summarised in Table 4‑8. below. In one systematic review, only six measures were assessed as suitable for school aged youth, in the USA (Vannest et al. 2021). Findings from this review, and previous reviews, confirm that there is no ‘gold standard’ method of measuring resilience (Ahern et al. 2006, Smith-Osborne and Whitehill Bolton 2013, Vannest et al. 2021, Windle et al. 2011). Seven possible scales were identified-see Table 4‑8Error! Reference source not found.. With no available guidance on best practice for measuring resilience among CYP in research, the CYRM was selected as it aligned with ALPS aims and objectives. A copy of the CYRM is available in Appendix 10 - Child and Youth Resilience Measure (CYRM) for ALPS Phase Two. 
Recognising importance of validity and reliability (Vannest et al. 2021), choosing a scale for ALPS chosen age group was important, particularly because data collection would require CYP to read and understand questionnaire items independently without parental or researcher support. CYRM-R and SEARS were deemed most appropriate because both were designed for use with CYP aged as young as five years old (Merrell et al. 2011, Resilience Research Centre 2018). Age is not independent of developmental stages, so reading age was also considered. For SEARS reading age could not be found in the original documents or in later publications. Reading age for CYRM is reported as 3rd grade which covers ages 8 and 9 in the USA (Ungar and Liebenberg 2011), reflecting ALPS intended age range 8-17 years old. 
Other factors involved in decision making for final measure selection were administration time and number of items to keep participant burden low; these were similar for both CYRM-R and SEARS. Cost for SEARS involved an initial registration pack and a nominal cost for each enrolled participant (PAR 2022). Using SEARS online also required enrolment to ‘iAdmin’ and a cost per participant (PAR 2022). CYRM-R is available free on request and a manual is provided for ease of use (Ungar and Liebenberg 2011). 
The CYRM-R manual contains advice regarding contextualising measures, administration including visual scoring assistance and scoring (Resilience Research Centre 2018). Guidance on qualifications required for a person administering SEARS questionnaires is recommended by Merrell et al. (2011) who advises minimum qualifications at bachelors level, preferably in psychology. Online training at a cost is also available for those administering SEARS questionnaires (Merrell et al. 2011). There is no available guidance for CYRM. 
The CYRM-R has an option to reduce Likert scale points from 5 to 3 with documented validation of the scale in this format (Jefferies et al. 2019). As the SPQ was to be administered alongside a resilience measure, the ability to reduce the Likert scale on the CYRM-R to 3 points to match reduced SPQ responses made administration easier. CYRM-R has demonstrated ease of administration, with low administration times and an ability to reduce Likert scale points Resilience Research Centre (2018). CYRM was developmentally appropriate, meeting reading age requirement of intended ALPS participants and is free of charge. Therefore, CYRM-R was selected as the resilience measure for Phase Two of ALPS. 

[bookmark: _Ref120985660][bookmark: _Toc135760632]Table 4‑8 - Available Resilience measures for CYP
	Reference
	Instruments
	Age
	Items
	Likert points
	Reliability (Cronbach’s Alpha)
	Cost
	Admin Time
	Construct measurement

	Jefferies et al. (2019)
	Revised Child and Youth Resilience Measure (CYRM-R)
	5-23yrs
	17
	3/5
	.82 Personal
.82 Caregiver .87 Total CYRM.
	Free
	20mins
	Personal and caregiver resilience

	Merrell et al. (2011)
	Social Emotional Assets and Resilience Scales (SEARS)
	5-18yrs
	12-35
	4
	.82 Adolescent .85 Child
	$169
	15-20mins
	Social and emotional attributes

	Connor and Davidson (2003)
	Connor- Davidson Resilience Scale (CD-RISC) 
	10-18yrs
	25
	5
	0.89
	$30
	5mins
	Personal Competence
Acceptance of Change and Secure Relationships
Trust/Tolerance/Strengthening Effects of Stress
Control
Spiritual Influences

	Constantine and Benard (2001)
	Resilience Youth Development Module (RYDM)

Part of California Healthy Kids Survey
	13-17yrs
	47-56
	4
	Across
subscales: 0.69-
0.93
	$150
	20 mins
	Assessing internal assets and external resources.

	Jew et al. (1999)
	Resiliency Skills and Abilities Scales
(RSAS)
	12-18yrs
	35
	5
	Across
subscales: 0.66-
0.82
	Free
	30mins
	Future orientation, active skill acquisition, independence/risk taking

	Prince-Embury (2008)
	Resiliency Scales for Children and Adolescents 
(RCSA)
	9-18yrs
	64
	5
	0.77-
0.97
	$129.55
	15mins
	Sense of mastery, sense of relatedness, and emotional reactivity.

	Gartland et al. (2011)
	Adolescent Resilience Questionnaire (ARQ)
	11-19yrs
	88
	5
	0.7-0.9
	Unknown
	Unknown
	Individual, family, peer, school, and community scale.



[bookmark: _Toc135760489]4.13.13 Validity, reliability, and psychometric properties of CYRM
When selecting a measure, it is important that it is valid and reliable, i.e., that it is measuring what is intended (Vannest et al. 2021) and the same measurement is achieved when repeated (Taber 2013). 

Construct validity relates to how consistently the tool relates to other measures which have been developed to capture theoretically driven concepts (Vannest et al. 2021). CYRM-R was subject to construct validation using the Rasch model (Jefferies et al. 2019). Requirements of uni-dimensionality, good fit and no item bias were present. Good interrater reliability was also reported (Jefferies et al. 2019). An exploratory factor analysis producing a model with good fit, but no confirmatory factor analysis has been performed with the most recently updated 17 item measure. However, confirmatory factor analysis is available for earlier iterations of CYRM (Daigneault et al. 2013, Van Rensburg et al. 2019, Zand et al. 2017). Concurrent validity has also been established with earlier iterations of CYRM, with positive correlations demonstrated with acceptance and self-esteem (Daigneault et al. 2013). 
Content validity is concerned with how constructs are measured using items in the measure (Vannest et al. 2021). Authors who developed CYRM included constructs as: relationships, access to material resources, identity, power and control, cultural adherence, social justice, and cohesion (Ungar and Liebenberg 2011). CYRM measure was developed as part of an international project involving 11 countries and 14 communities which led to a 58 item questionnaire, further iterations have reduced items to a 28 and later 17 item scale (Jefferies et al. 2019). Constructs described above were based on theory but developed empirically, frequent review and iteration have improved content and face validity and hence its use over time (Resilience Research Centre 2018). Operational definitions are sometimes different which makes construct measurement challenging, however this measure includes ‘cohesion’, a measure of overall connectedness of an individual to other surrounding systems (Van Rensburg et al. 2019). Measuring an individual’s connectedness to surrounding systems also fits well with the theoretical underpinning of ALPS, Bronfenbrenner’s bio-ecological systems theory. The CYRM-R also includes measurement of personal attributes which is common in other resilience measures available for CYP (Vannest et al. 2021). 
Cronbach’s Alpha coefficient for CYRM-R is reported in Table 4‑8. For CYRM-R there are two specific subscales (personal and caregiver resilience) however, both measure overall construct of resilience in the context of a child’s bio-ecological system (including their caregiver). Cronbach’s Alpha reported for CYRM-R is 0.87, >0.8 indicates good internal consistency (Pallant 2020).

[bookmark: _Toc107817081][bookmark: _Toc135760490]4.13.14 Converting paper measures to an online survey platform.
Whilst the most traditional way for participants to complete a questionnaire is written, researchers are increasingly appreciating flexibility of online methods, especially in light of COVID-19 restrictions (Adom et al. 2020, Hensen et al. 2021, Roberts et al. 2021). Advantages to online questionnaires include: cost effectiveness, further geographical reach and increased possibility to include hard to reach populations, translation capabilities, reduced need for participants or researchers to travel and a reduced need for laborious data entry (Ward et al. 2014, Weigold et al. 2013). Disadvantages to using online questionnaires include issues related to validity converting paper questionnaires to an online format, data security, usability and digital inclusion and lack of direct contact with the researcher (Hensen et al. 2021, Weigold et al. 2013). Lack of methodological rigour is a concerning disadvantage, this is challenging to address without some equivalence testing between online questionnaires and pen and paper methods (Mavletova 2015). To overcome disadvantages associated with online questionnaires used in ALPS, the family advisory group reviewed the questionnaires on different devices and commented on accessibility and ease of use. 

A study by Weigold et al. (2013) tried to ascertain equivalence between qualitative, quantitative and auxiliary aspects of a questionnaire. Qualitative equivalence related to construct validity, internal consistency and intercorrelations. Quantitative equivalence related to mean scores and variance similarities. Auxiliary equivalence referred to response rates, missing data, time taken to complete questionnaires and ease of use. Despite complexity of this study Weigold et al. (2013) found that qualitative and quantitative equivalence was present between paper and online questionnaires. 

A study by Ward et al. (2014) comparing online and paper-based questionnaires reported that participants scored in a way that suggested they perceived their anonymity was better protected using online methods and provided more open responses (Mean difference=0.10, t= 3.09, p<0.01). Authors concluded that socially biased responses were more likely to be documented on pen and paper format. This sample was small, and the repeated measure design included measurements five weeks apart which may have altered responses to the psychological based questionnaires. To understand if there would be similar differences for ALPs outcomes, online and paper-based questionnaires would need to be used and results compared. This is beyond the scope of this research but is an important consideration when interpreting study findings.

Converting to online questionnaires raised additional ethical concerns as presence of a researcher was not possible (Alderson and Morrow 2020, Bichard et al. 2022a). Reliance on parental support was imperative to ensure CYP got any support they needed if they became distressed or had questions (Nuffield Council on Bioethics. 2015). This was mitigated by ensuring that the researcher could be contacted via phone or email anytime, emailing after completion to offer signposting to support services and charities and offering a referral letter to their GP if required (Hensen et al. 2021). Hospital support services were also available for siblings of hospital patients. 

After review of different survey platforms, ‘Smart Survey’ (SmartSurvey, version 5.12.0.5375) was selected as functionality included being able to read questions aloud to children. This was important to ensure those children with lower reading ages and who had learning difficulties could still be included (Kirkham et al. 2019, Yelland 2018). 

As ALPS questionnaires were completed by CYP online without physical researcher presence it was important for the survey to be child friendly. Large font, images and audio options were added, making it easy to access and navigate as children would be expected to use it independently (Ponto 2015). Language needed to be simple and easy to understand (Tait and Voepel‐Lewis 2015). It is important for questions to be focused, easy to answer and not take too much time (Story and Tait 2019) but the ability to achieve this was somewhat limited to the structure of validated measures which are explained in more detail below.

For children 8 and 9 years old, extra elements were added to the questionnaire to improve usability. Images were added, so that any area of the image or response circle could be selected by participants to select their response. Audio clips were also added to enable questions to be read aloud, making it easier to navigate. See example below Figure 4‑5. 
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[bookmark: _Ref110195024][bookmark: _Ref100162422][bookmark: _Toc135760673]Figure 4‑5 - Example of soft key response buttons and audio

ALPS PPIE group suggested using videos to make information sharing easier for CYP, so this was added to the questionnaire home page along with a written introduction and instructions. A link to a YouTube video explaining how to complete the questionnaire was added, a video for each questionnaire depending on age group was important to ensure the visual matched the age-appropriate questionnaire, Figure 4‑6 and Figure 4‑7. 
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[bookmark: _Ref110195074][bookmark: _Ref100162485][bookmark: _Toc135760674]Figure 4‑6 - A Screen shot of the introduction, instructions, and YouTube link
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[bookmark: _Ref110195119][bookmark: _Ref100162544][bookmark: _Toc135760675]Figure 4‑7 - A Screen shot of the introduction, instructions, and YouTube link

Links to preview questionnaires on SmartSurvey are available in Appendix 13 – SmartSurvey links to preview questionnaires and YouTube video links are available in the references (Bichard 2021a, Bichard 2021b) . 

Despite careful consideration on how to make ALPS online questionnaire accessible it was unclear if CYP found the platform and questionnaire easy to use. No data were collected to confirm or deny this but there were no requests for technical support from parents or participants. When a follow up email was sent after questionnaire completion some participants reported a positive experience, stating ease of use and satisfaction with SmartSurvey platform. Participation and engagement in online questionnaires is thought to improve quality of data collected (Oliveira and Paula 2020). Researchers have found that there is no difference in information shared by participants between paper and online questionnaires (Mauz et al. 2018, Ward et al. 2014). Using attractive online questionnaires with CYP is considered to improve engagement (Mauz et al. 2018). This idea of visual stimulation and using tools to advance appearance and meet developmental stages of CYP is supported by child development theory (Piaget 2013, Saracho 2021).

Form design is a discipline which focuses on ease of data entry for participants and flow of online questionnaires (Harms et al. 2015). The ALPS questionnaire was designed to improve accessibility as described above. Using intuitive flow design in online questionnaire development could be useful for future researchers when physical researcher presence is not possible (Howlett 2021). Whilst there is a dearth of data specific to usability for CYP in the field of health and social sciences research, adding additional elements of flow design or gamification to ALPS online questionnaires may have reduced time taken to complete and more importantly increased usability and enjoyment for participants. 

[bookmark: _Toc135760491]4.13.15 Demographic information
Demographic information was also collected via SmartSurvey, and a free text box enabled gender to be articulated in a way which was acceptable to parents/participants. Gender is a socially constructed demographic which differs from the sex of a child assigned at birth (Gülgöz et al. 2019). Providing a free text box rather than dichotomous categories is supported by many authors who acknowledge that gender is not dichotomous and should not be reported in research as such (Clark et al. 2018, Hyde et al. 2019, Lindqvist et al. 2021). This free text response for one non-binary participant provided information about their preferred pronouns and the name they use to identify themselves. 
Free text boxes were also used to collect other demographic information in the same way as for ALPS phase one, these sample characteristics are displayed in a table in chapter seven and included in the statistical analysis, see Appendix 3 - Plan for statistical analysis for a detailed data analysis plan.

[bookmark: _Toc107817086][bookmark: _Toc135760492]4.13.16 Data analysis 
[bookmark: _Hlk95228769]In phase two of ALPS multiple types of data were collected; demographic data, total and item specific results from CYRM, subscale data from the SPQ and free text comments. Demographic data and their classification are detailed in Table 4‑9, and informed inferential statistical analysis.Error! Reference source not found. Demographic information was entered via SmartSurvey and an example of the demographics form is available via a link in Appendix 13 – SmartSurvey links to preview questionnaires. 


[bookmark: _Ref110195537][bookmark: _Toc135760633]Table 4‑9 - Demographic data collected and classified for analysis
	Demographic detail
	Classification of data
	How data were entered 

	Gender
	Categorical
	Free text box

	Age
	Continuous
	Age and date of birth requested in free text box

	Age group (8+9years old and 10-17 years old)
	Categorical 
	Free text box

	Ethnic group 
	Categorical
	Pre-defined categories and free text box

	Time since diagnosis 
	Categorical
	Diagnosis time disclosed in free text box

	CHD Classification
	Categorical 
(Single ventricle/Bi-ventricular physiology)
	Name of CHD in free text box, classification generated based on knowledge of CHD and checked with subject matter experts. 

	Birth order
	Ordinal
	Free text box

	Geographical location 
	Categorical
	Address data, deprivation index generated from post code. 

	Additional Information
	Classification of data
	

	Does the child with CHD have any other diagnosis or medical problems?
	Categorical
Yes/No
	Free text box

	How many hospital admissions has the child with CHD had?
	Ordinal
	Free text box

	Do you (sibling) have any medical problems or learning difficulties?
	Categorical
Yes/No
	Free text box

	Sibling personal experience of hospital
	Categorical – Dichotomous – Yes/No
	Free text box

	Sibling visited heart brother/sister in hospital
	Categorical – Dichotomous – Yes/No
	Free text box




In addition to demographics, time taken to complete ALPS online questionnaire including both CYRM and SPQ subscales were recorded by ‘Smart Survey’. These data were collected from when the personalised link was accessed until questionnaire was completed, including any idle time. Data were first downloaded from Smart Survey and entered into a spreadsheet, from which they were descriptively reported using frequencies and percentages. 

Quantitative questionnaire data were uploaded and analysed using the Statistical Package for the Social Sciences (SPSS® version 27, manufacturer IBM). To identify distribution of data histograms were created in SPSS (Myles and Gin 2000). In addition to graphically observing for normally distributed data the Shapiro-Wilk test was performed (Pallant 2020). The Shapiro-Wilk test is reported to be more sensitive for smaller sample sizes such as those in this study. Data with significance values p>0.05 were considered normally distributed and those where p<0.05 data skewed (Pallant 2020). For normally distributed data, mean and standard deviation are reported and for skewed data median and inter quartile range are reported. Assessing normality enabled selection of the suitable inferential statistical tests using parametric or non-parametric methods as appropriate (Myles and Gin 2000). This research was exploratory and descriptive thus statistical analysis was applied to measure parameters of interest and to make inferences about this population. Cautious use of inferential statistics was employed to demonstrate potential areas for further exploration with a larger sample size. 

Inferential statistics were reported to observe relationships and differences between demographic variables. Kruskal Wallis, Mann Whitney U and Fisher exact tests were selected to ensure that assumptions of parametric tests were not violated, these statistics are reported in tables in chapter seven. Correlations were also performed to observe for a negative or positive relationship between outcomes. These are reported in scatterplots and tables in chapter seven, see Appendix 3 - Plan for statistical analysis, for more detailed plan of inferential statistics based on questions asked of the data. Confidence intervals are reported rather than probability (p values) where possible. Confidence intervals give an indication of size of the observed difference (Larson‐Hall and Plonsky 2015) and can help determine clinical significance rather than purely statistical significance. A p value is largely affected by sample size and in this small study confidence intervals were important to provide more detail. The confidence interval is reported at 95% (Myles and Gin 2000).

[bookmark: _Toc135760493]4.13.17 Analysis of SPQ items and subscales
Analysis of SPQ items and scoring depended on wording of items in specific subscales. Most SPQ questions are negatively worded, meaning that disagreement with an item suggests lower scores and less impact within the specific subscale (Carpenter and Sahler 1991). The communication subscale and some aspects of the Intrapersonal subscale needed reverse scoring for ALPS as these items were positively worded, meaning that agreement with the question suggested a lower score and less impact (McDonald et al. 2015).
In other adapted forms of SPQ used by researchers only the communication subscale needed reverse scoring (McDonald et al. 2015). In one study by Barrera et al. (2004) analysis of the communication subscale only was performed by dividing total subscale scores in to two groups, scores from 5 to 13 represented high social support and then scores from 14 to 25 suggested low social support. This median split was created by authors as no standardised ‘norms’ were present in the literature (Barrera et al. 2004). 
A study using the SPQ among siblings of children with anorexia nervosa used only the Intrapersonal and Interpersonal subscales of the SPQ, Authors reported that lower subscale scores demonstrated an increasingly negative impact (Matthews et al. 2021).
Error! Reference source not found. summarises use of the SPQ by researchers with siblings in different disease groups and illustrates their samples size, age of participants, number of items, number of possible responses, and use of NAC instead of full SPQ. A copy of the SPQ used in ALPS is available in Appendix 9 – Sibling Perception Questionnaire (SPQ) for ALPS Phase Two.  

[bookmark: _Toc135760634]Table 4‑10 - Summary of how other researchers have used the SPQ with different disease groups
	Authors (date)
	Disease Group
	Sample Size
	Age
	Number of items
	Likert Scale Points
	Negative Composite Scale

	Sahler and Carpenter (1989)
	Cancer
	90
	6-17yrs
	23
	5
	No

	Lobato and Kao (2002)
	Chronic illness and disability 
	54
	8-13yrs
	18
	4
	Yes

	Hodapp et al. (1997)
	5p/Cri Du Chat Syndrome 
	44
	6-18yrs
	30
	4
	Yes

	Barrera et al. (2004)
	Cancer
	52
	6-18yrs
	5
	5
	No

	Caris et al. (2018)
	Hypoplastic Left Heart Syndrome
	32
	7-30yrs
	21
	4
	Yes

	Guite et al. (2004)
	Chronic illness and disability
	51
	8-13yrs
	Not reported
	4
	Yes

	Havermans et al. (2010)
	Cystic Fibrosis
	39
	10-18yrs
	22
	4
	Yes

	Havermans and Eiser (1994)
	Cancer
	21
	4-18yrs
	23
	5
	No

	Lobato et al. (2005)
	Chronic disability
	40
	8-14yrs
	18
	4
	Yes

	McDonald et al. (2015)
	Cancer
	106
	12-24yrs
	13
	5
	No

	Raghuraman (2008)
	Deaf/Hearing difficulties
	35
	6-12yrs
	30
	4
	No

	Stallard et al. (1997)
	Life threatening conditions
	52
	5-19yrs
	23
	5
	No

	Taylor et al. (2001)
	Chronic physical disorder
	62
	8-16yrs
	23
	Yes/No
	No

	Sloper and While (1996)
	Cancer
	99
	8-16yrs
	23
	5
	No

	Matthews et al. (2021)
	Anorexia Nervosa
	34
	11-19yrs
	30
	5
	No

	Sidhu et al. (2006)
	Cancer
	26
	8-13yrs
	Not reported
	5
	No

	Barrera et al. (2002)
	Cancer
	17
	6-18yrs
	17
	Not reported
	No

	Chung (1999)
	Cancer
	17
	6-18yrs
	25
	Not reported
	No

	Dennis (1995)
	Cancer
	11
	8-13yrs
	Not reported
	Not reported
	No

	Dolgin et al. (1997)
	Cancer
	23
	7-17yrs
	Not reported
	Not reported
	No



2

The SPQ has no published norms available for comparison with ALPS data. However, negatively worded questions were first reversed in SPSS to enable total scores to be generated for each of the four subscales.

In addition to descriptive and inferential statistics of participant responses to SPQ items, SPQ free text boxes and CYRM responses are presented in three Visual Individualised Likert Data (VILD) charts. These VILD charts were developed by Wray and Oldham (2020) as a way of displaying questionnaire responses using a colour coded system to illustrate individual responses to questions. Although VILD charts were developed to provide a visual overview for staff responding to parent service feedback, their use was reported by staff as a quick and easy way to visualise a large body of data (Wray and Oldham 2020). To enable better visualisation of ALPS phase two data VILD charts were used to identify patterns in responses in addition to a clear visualisation of the entire data set. See Appendix 16 - VILD chart showing SPQ items against participant responses for 8+9 year olds.Appendix 17 – VILD chart showing SPQ items against participant responses for 10–17-year-olds.Appendix 18 - VILD Chart showing CYRM items against participant responses. 

[bookmark: _Toc135760494]4.13.18 Free text responses
The SPQ contains free text boxes allowing participants to elaborate on their answers to specific questions. This element was optional, and participants could choose not to leave additional comment if they preferred. Free text comments were provided in response to specific questions for example ‘I think about my brother’s/sister’s heart condition’ and then a free text box would follow ‘Some things I think about are:’ As these free text boxes were limited in context, detailed, reflexive analysis would not be possible as this approach relies on rich and detailed data (Braun and Clarke 2021b). Content analysis was selected as the most appropriate approach with a low abstraction degree and interpretation level (Graneheim et al. 2017, Lindgren et al. 2020). Responses were uploaded to NVivo, coded and then categories and subcategories were formed. These are displayed in tables detailing prevalence across the respondents. 

[bookmark: _Toc135760495]4.13.19 Analysis of CYRM items
Total Scores on the CYRM sum resilience, higher score equals higher levels of resilience. All items are positively worded but if there are missing data total scores cannot be obtained and therefore these data are removed and cannot be counted (Resilience Research Centre 2018). 

Creators of the CYRM advise against reporting normal values as resilience is a process viewed in the context of social systems, over time, and is therefore ever evolving. However, in the CYRM manual some resilience categories are shared from a previous study with 1596 CYP aged 11-20 years (Resilience Research Centre 2018). In this study authors used a control group and investigated resilience in children receiving support from mental health or social support services in Canada (Resilience Research Centre 2018). Both groups were classified into resilience categories of low, moderate, high, or exceptional. This information was provided to users of CYRM to aid interpretation of their CYRM data. Only control group categories from the Resilience Research Group (RRG) group data were used, the measure used was 17 items but five Likert scale points. For each cut off point per category this value was divided by the RRG data maximum scale total and then multiplied by ALPS maximum scale total. For example: Low category in RRG = 63 divided by total possible comparison group score = 85, then multiplied by ALPS CYRM highest possible total score = 37.8. See Table 4‑11 for generated categories for ALPS CYRM data. 

[bookmark: _Ref110195727][bookmark: _Toc135760635]Table 4‑11 - RRG data, ALPS categories and data for comparison.
	Categories for RRG data 
	Converted ALPS categories

	Low <63
	Low <38

	Moderate 63-70
	Moderate 38-42

	High 71-76
	High 43-46

	Exceptional >77
	Exceptional >46




[bookmark: _Toc107817089][bookmark: _Toc135760496]4.13.20 Data Integration
Having two different datasets does not automatically improve the quality of a research project (Morgan 2014). Meaningful integration of both phases is vital to rationalise mixed methodology (Clark 2019). Drawing conclusions is a challenge in mixed methods research (Plano Clark 2019). Qualitative data are usually gained inductively whilst quantitative data are gained deductively (Morgan 2014). However, ALPS data collection was performed sequentially affording informed deduction in phase two, based on findings from phase one. 

Abduction is associated with movement between inductive and deductive approaches (Guetterman 2015). Abductive reasoning is applied to make logical inferences but appreciates incomplete observations and applies a best prediction from a pragmatic perspective (Morgan 2014). An abductive approach provides a best explanation combining numerical and cognitive reasoning (Bell et al. 2018). This implies methodological eclecticism within mixed methods research, a conceptual approach which does not sit rigidly in a single paradigm, which may cause detriment to research quality and raise questions about validity of the findings (Riazi 2016).

Both phases of ALPS had to be executed well, with integration essential to enable meaningful and worthwhile results which both contribute to the field of knowledge (Creswell and Poth 2016). In this thesis, a joint display of results provides a visual means of generating new inferences (Guetterman 2015). There were many points of inference throughout this thesis due to the exploratory sequential nature. First in chapter Methodology and methods, where phase one findings informed construct and outcome measure selection. Then in Findings ALPS Phase One where quotes were mapped in a table demonstrating how participant quotes led to identification of specific constructs and how these were placed in qualitative themes. Next a spreadsheet available in Appendix 8 – Constructs and possible measures for consideration in ALPS Phase Two. At each phase, Bronfenbrenner’s bio-ecological systems model was used to map phase specific findings. In chapter Integration of ALPS phase one and two findings are pulled together to generate overall findings which are also mapped onto the bio-ecological systems theory framework. Convergence and divergence are displayed in a table and then discussed. 

[bookmark: _Toc107817090][bookmark: _Toc135760497]4.14 Chapter summary
This chapter includes justification for the methodological approach and specific methods of data collection and analysis for both phases of ALPS. This chapter has explored mixed methods paradigms and rationale for choosing an exploratory sequential design. PPIE, ethical considerations and approval are explained. In addition, sample, inclusion and exclusion criteria, data management, informed consent and assent are detailed. This was followed by an in-depth explanation of both phases of ALPS, the second phase being informed by findings from phase one, validated measures were discussed in addition to the sequential data analysis and plans for integration. Selection of concepts to measure based on ALPS phase one findings is further discussed in the next chapter. 
[bookmark: _Toc135760498][bookmark: _Hlk109209750][bookmark: _Ref120874962][bookmark: _Ref120882942]5. Findings ALPS Phase One

[bookmark: _Toc135760499]5.1 Chapter Overview
This chapter details the findings of ALPS phase one, the first part of an exploratory sequential mixed methods study. First, recruitment and sampling alterations will be explained. Findings are presented under five themes, with participant quotes, and mapped to theory. This is followed by a discussion of findings, and how these data were used to inform construct selection for phase two. Strengths and limitations of phase one are described and recommendations are made for further research. 

[bookmark: _Toc135760500]5.2 Aims and objectives.
The overall aim for ALPS was:
· To explore perceived impact on CYP of having a sibling with CHD.
The objectives specific to ALPS phase one were to describe:
· [bookmark: _Hlk108433065]Experiences of CYP whose sibling has CHD.
· Areas of siblings’ life most affected by having a sibling with CHD
· Influencing factors in the context of a child’s environment which have a positive and/or negative impact on siblings’ experience.

[bookmark: _Toc135760501]5.3 Recruitment
Recruitment strategies are discussed in chapter four. This section details alterations to ALPS recruitment and sampling strategy. Data collection for this phase took place between September 2020 and February 2021. 

A purposeful sampling strategy was employed with the intention of selecting a range of siblings to interview. The varied nature of CHD typologies (NICOR 2020) and selected recruitment sources generated a heterogenous sample of siblings to interview. Families reported that they had heard about ALPS from a range of sources. In a closing email, families were asked if they knew any other siblings through their networks who might be interested in taking part, this was effective in encouraging two families to make contact, but they reported also seeing advertising elsewhere. Specific recruitment initiatives were recorded for the purpose of feeding back to charities and identifying which strategies were successful. Details of families who made contact and those who completed ALPS phase one are recorded in Table 0‑1.
 
[bookmark: _Ref120986792][bookmark: _Toc135760636]Table 0‑1 - Recruitment activities and metrics from ALPS Phase One
	Strategy and source
	Number of families contacted via this route
	Number 
families completed ALPS. Percentage of overall participation

	Children’s Heart Federation
	5
	4 (23%)

	ECHO – Health and wellbeing day 
	3
	3 (18%)

	ECHO – Newsletter (your story)
	2
	1 (5%)

	ECHO – social media (Facebook, Twitter, Instagram)
	5
	3 (18%)

	LHM – Closed parent Facebook group
	5
	3 (18%)

	LHM – social media 
	4
	3 (18%)



[bookmark: _Toc135760502]5.4 Data collection
During interviews for ALPS, it was unclear what was happening behind the webcam lens, this is also described in a published article Bichard et al. (2022b). Some participants were not alone during their interview and had not been given privacy and freedom to speak without being overheard, despite this being requested in ALPS information sheets and during email correspondence prior to interview. Some parents interrupted their child’s narrative to add things they thought were important. One participant introduced their family who were in the same room, and another had to keep moving around their house to find a quiet space to talk and were frequently interrupted by their sibling with CHD. This will undoubtedly have influenced a child’s communication and experience sharing during their video interviews. 

All participants had access to either a laptop or a smartphone, but quality of internet connection was variable. Only two interviews were severely interrupted by poor quality connection. This affected interview flow and added to overall interview time which potentially increased participant burden and used up time available for questions. Despite these interruptions, reconnection was possible, and all participants stated they were happy to continue with their interview. 
Two participants used a smartphone for their interview and appeared distracted intermittently by notifications. These participants also seemed distracted by being able to see themselves on screen. Other participants using either a phone or computer for their interview also appeared distracted by their environment. Trying to regain focus sometimes meant that questions needed to be repeated, asked in a different way or the topic changed to afford more focus, returning to unanswered questions at a later point. PRISM gave participants something tactile to use during interviews, this helped open conversation and appeared to hold CYP’s interest. 
Rapport building was possible via Zoom, interviewing CYP in their home environment gave them an ability to share their environment: photos, pets, and toys that are special to them. This facilitated an open discussion and encouraged a friendly introduction. Having an insight into a child’s environment and being shown things of interest sparked captivating discussion. This helped demonstrate value children placed on objects, and facilitated questions related to their sibling with CHD, in the context of their environment e.g., ‘How do you feel when your sister helps you build with Lego? What’s it like when you and your brother walk the dog? What happens to your den when you have to stay with Nan if your sister goes in hospital?’.
[bookmark: _Toc135760503]5.5 Data analysis
[bookmark: _Hlk108176789]Following ALPS data analysis plan explained in chapter four, reflexive Thematic Analysis (TA) was employed as a strategy to approach qualitative analysis, a process described by (Braun and Clarke 2021a). A guided six step structure of reflexive TA was followed, outlined by Braun and Clarke (2021a) see Table 0‑2. 


[bookmark: _Ref110197156][bookmark: _Toc135760637][bookmark: _Hlk108177067]Table 0‑2 - Six steps of Reflexive Thematic Analysis
	Step 1
	Familiarisation

	Step 2
	Coding

	Step 3
	Generating initial themes

	Step 4
	Reviewing and developing themes

	Step 5
	Refining, defining, and naming themes

	Step 6
	Writing up


(Braun and Clarke 2021a)

Braun and Clarke (2013) previously described a seven-step approach, including transcription as step one. Whilst transcription of ALPS interview data was undertaken as part of step one – familiarisation, it is explained separately. 

[bookmark: _Toc135760504]5.5.1 Transcription
Preparing data for analysis, transforming audio recordings to written transcripts is a skill worthy of explanation and an additional step where transparency of the data analysis process can be demonstrated (Forero et al. 2018). Braun and Clarke (2021b) encourage this by explaining transcription as an essential skill for a qualitative researcher. Transcribing interviews allowed a process of reflection, related to skill and experience as an interviewer. Transcribing helped to identify specific interviewing skills which could be strengthened to improve data quality. An ability to identify areas of improvement encouraged development and confidence in interviewing abilities as time progressed. Transcribing after each interview provided space to reflect on questions asked, answers given and ways in which this process could be improved for subsequent interviews. For example, there were certain explanations from CYP which could have been probed further to add more depth to responses given, a skill which developed over time. Personal observations of skill and style were documented in reflections after each interview and additional detail added after transcription. For an example reflection, see Appendix 2 – Example reflection on an interview with a participant.

Another benefit of transcribing was its role in the process of data familiarisation (Scharp and Sanders 2019). On occasion, new meanings to participants’ words were captured during transcription, something which was not recognised during a live interview. Despite using reflective notes, Braun and Clarke (2021b) suggest transcripts should be written as close to an interview as possible as detail from an interview soon fades from memory and can lead to omissions or errors. 

Deciding how to undertake transcription involved wide reading about ways in which to transcribe, types of transcription and practical methods to reduce time (Miles et al. 2018, Stuckey 2014). Azevedo et al. (2017) describe a link between good quality transcription and data analysis so investing time in this process was important. Two types of transcription are described: naturalised and denaturalised, although there is some conflict about exactly what these approaches include based on theoretical perspectives (Braun and Clarke 2013). 

Naturalised transcription refers to a thorough written reflection of spoken word, including not only words used but how they are used, including body language and facial expressions (Hammersley 2020). Contextual aspects and interviewer and participant interactions are also documented (Azevedo et al. 2017). In contrast, denaturalised transcription is less detailed and certain elements of speech, named non semantic sounds, are not detailed, such as ‘umm’, ‘errrr’ etc. Despite being less detailed denaturalised transcription must still ensure an accurate and true written representation of audio recordings (Stuckey 2014). 

A denaturalised approach to transcription was selected but non-semantic sounds and paralinguistic elements such as pause in speech and physical emotions such as crying were included (Hammersley 2020). As audio recordings were retained until after data analysis, review of audio to check sentence structure, or tone of spoken word was possible. Transcription was undertaken directly from the Dictaphone recording. 

After full transcription the audio recording was played again whilst reading all transcribed text. This process was important to ensure text had been captured accurately (Braun and Clarke 2021b). After each transcript was checked, pseudonyms were added in place of any participant’s actual names and locations which may inadvertently identify people or places, these were altered to maintain confidentiality (Nuffield Council on Bioethics. 2015). 

[bookmark: _Toc135760505]5.5.2 Familiarisation
Undertaking interviews, reflecting, transcribing, checking transcription, and reflecting again on each participant’s encounter provided a good grounding for noting points of interest (Braun and Clarke 2019). However, as data collection spanned six months, some time had passed since initial interviews. Before coding, a process of further familiarisation was therefore undertaken. This involved printing transcripts, listening to each recording, and making additional notes. This process helped identify common ideas about the data set. Braun and Clarke (2013) explain a process of ‘noticing’ where initial impressions of data, conceptual ideas and specific issues are recorded. These are often the most glaring observations and are not a reflection of methodical engagement with data (Braun and Clarke 2021b). Caution was exercised as these ‘noticing’s’ are likely to be identified because they resonate with the researcher (Braun and Clarke 2013). This involved further examination of reflexivity to prevent any limiting interpretation (Bassot 2015). Reflexivity was revisited at this stage by undertaking informal reflections, making notes and supervisory team discussions. 

[bookmark: _Toc135760506]5.5.3 Coding
Before coding and after familiarisation all transcripts were entered into NVivo (Version 12, QSR International, Melbourne, Australia). This process of using both electronic and hard copy methods of reflexive TA is supported by Braun and Clarke (2013) who explain benefits to different ways of data interaction. 

Building on the familiarisation phase, coding was a process of immersion and creativity and not just a mechanical method (Braun and Clarke 2020). An ability to question data and have space to be inspired and thoughtful was important (Gough and Lyons 2016). Coding is a term used to describe identification of data which relates to research aims and objectives (Gibbs 2018). Selective or complete coding are two ways of approaching this. Selective coding is a process to reduce data but requires a pre-existing theoretical knowledge to define these selective codes (Braun and Clarke 2013). Complete coding was the approach selected for ALPS data coding. Everything of potential relevance was identified, a more discerning approach was taken later on (Braun and Clarke 2013). 

The next decision was whether codes should reflect semantic or latent interpretations of ALPS data. Semantic codes are developed by identifying and grouping more obvious, explicit information. Latent or conceptual codes go beyond what is explicitly disclosed by participants and strive to identify underlying meaning and may be informed by theory (Campbell et al. 2021). Braun and Clarke (2013) name latent codes as ‘researcher derived codes’, a term which appreciates subject knowledge utilised to generate codes and later theme development as described by Campbell et al. (2021). Initial latent codes were created using notes made during familiarisation and reflections. These began as one word and expanded as coding progressed. A key (Codebook – not to be confused with Codebook type of TA) was created in NVivo to help with defining codes and making sense of the data during the early phases of analysis. Examples of early codes are available in Error! Reference source not found.. 

After each transcript was coded, it was apparent that some codes overlapped, and the same extracts of text were coded under multiple codes. This process of multiple and overlapping codes is recognised by Gibbs (2018) who explains that this process should not be reductionist but rather codes and notes should add to a volume of data to begin generating meaning. However, Braun and Clarke (2013) believe that this stage of analysis is data reductionist, aiding the analysis process to move to generating initial themes. 

[bookmark: _Toc135760507]5.5.4 Generating initial themes. 
Guidance on this process has recently been updated to reflect the active role of a researcher in generating themes, rather than implying that themes are already present and waiting to be discovered within data (Braun and Clarke 2019). Themes are generated around a ‘central organising concept’ and this concept is created from data by the researcher (Braun and Clarke 2021b). Whilst appreciating inspiration and creativity required to generate themes from data as discussed by Gough and Lyons (2016), others describe theme generation as a data story (Braun and Clarke 2013).

After initial coding of ALPS data, the number of codes was reduced as there was some overlap. More explanatory title names were created after questioning data and identifying concepts which some codes related to. Some codes were already substantial, and these were ‘upgraded’ to themes and additional codes added. Initial themes were given draft names to convey certain ideas or concepts. 

NVivo offers visual representation of data to see more clearly a developing theme (Kalpokaite and Radivojevic 2018). This process was useful in deciding if certain concepts were reflected across many transcripts or if these themes were at the forefront because there was large representation in a few transcripts. Campbell et al. (2021) rightly identify that higher prevalence of codes and themes does not equal greater importance. Visual representations in the form of charts and bar graphs were useful to illustrate that many concepts overlapped. Observing the data in a visual way can assist qualitative researchers to have an overview of the whole data set to confirm important aspects and those which can be combined or reduced (Kalpokaite and Radivojevic 2018, Miles et al. 2018) 

[bookmark: _Toc135760508]5.5.5 Reviewing and developing themes.
This stage of the reflexive TA process moved from using NVivo to paper and coloured pens, creating handwritten mind maps for each initial theme to help with decision making, see Error! Reference source not found. as an example. Further mind maps created for initial themes are available in Appendix 7 - Mind maps examples. Initial theme names were Changes to daily life/ things which are different for me, Emotional awareness/How it makes me feel, Sibling role, Resilience and ways of coping, Emergency or operation time, Impact of COVID-19. A constant process of going back to the original data ensured chosen extracts reflected the context in which they had been said by participants (Miles et al. 2018). Many passages overlapped and integrating themes helped reduce, describe, and make sense of data. Continued reflexivity was employed to ensure personal influence on the data was acknowledged.
[image: Text
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Figure 5.1 – Mind map – Changes to daily life

[bookmark: _Toc135760509]5.5.6 Refining, defining, and naming themes. 
Subthemes helped organise content into themes and give themes names which reflected their content. Participant quotes which had been initially coded were copied from NVivo to Microsoft Word, printed and highlighted with a different colour linking to each theme. This process helped with checking participants’ spoken word with theme headings, central organising concepts and links with ALPS aims and objectives. Naming themes is essential to ensure the title reflects content and thoughtful naming encourages understanding (Braun and Clarke 2013). Considerable thought is required to consider a theme name which reflects what is at the heart of each theme (Scharp and Sanders 2019). Exemplar quotes help to illustrate how raw data are reflected in themes and demonstrate transparency in qualitative data analysis (Kiger and Varpio 2020, Scharp and Sanders 2019). ALPS participant quotes are displayed within theme descriptors in section 5.6.2 Themesof this chapter. 
[bookmark: _Toc135760510]5.5.7 Writing up.
Writing up qualitative data is described as one of the most challenging aspects of a qualitative research project (Köhler 2016). Braun and Clarke (2013) describe this process as ‘messy’, needing many iterations and drafts to provide a clear report. Writing should be clear, concise and ensure that reported findings reflect the data; this is a creative process which takes time (Braun and Clarke 2021b). Despite the process of writing up appearing in the six step process of qualitative analysis first developed by Braun and Clarke (2013) much of this guidance relates to the skill of academic writing. To write up findings of qualitative data in this chapter, a reflexive conceptual analysis approach was used. This relies on reflective work throughout to achieve adequate depth of analysis. This section is written in the third person, with an example of a first-person reflection included in Appendix 2 – Example reflection on an interview with a participant. 
 
[bookmark: _Toc135760511]5.6 Findings
[bookmark: _Toc135760512]5.6.1 Participants and demographics
Interviews with 17 CYP (referred to as ‘participants’) who have a sibling with CHD were conducted between September 2020 and February 2021. Participants were aged between 8-17 years old. Most were first born in their family (n=12, 71%), and the eldest child still living at home or living full time with their sibling (n=14, 82%). Most of the children with CHD were youngest in the family (n=14,82%). Participants were siblings of children with different types of CHD representing a range of disease types and severity. A small number of participants had a sibling with a heart condition associated with a syndrome such as Di George or Trisomy 21. Others had a potentially unrelated diagnosis which influenced their sibling’s development and care needs, sometimes more than CHD. Further demographic details are provided in Table 0‑3.


[bookmark: _Ref110197524][bookmark: _Ref110197518][bookmark: _Toc135760638]Table 0‑3 - Demographics Information collected for ALPS phase one
	Demographic
	Number (n) Percentage (%)

	Mean (Standard Deviation)

	Gender
	Male
Female

	6 (35%)
10 (59%)
1 (6%)
	

	Age (years)
	
	
	11 (3)

	Ethnicity
	White
Mixed
Asian/Asian British
	15 (88%)
1 (6%)
1 (6%)
	

	Birth order of sibling with CHD
	Youngest
Middle
	14 (82%)
3 (18%)
	

	Co-morbidities present in child with CHD
	Yes
No
	11 (65%)
6 (35%)
	

	CHD Classification
	Biventricular physiology
Single ventricle physiology
	10 (59%)

7 (41%)
	

	CHD Diagnosis
	Postnatal
Antenatal
	1 (6%)
16 (94%)
	

	Participant visited sibling in hospital
	Yes
No
	13 (76%)
4 (24%)
	

	Participants hospital admission
	Yes
No
	5 (29%)
12 (71%)
	

	Participant medical condition 
	Yes
No
	5 (29%)
2 (71%)
	



[bookmark: _Ref120884525][bookmark: _Toc135760513]5.6.2 Themes
Five themes were identified: My life looks different, Always you before me, My role in our family, Effects on me and moving forward and How COVID-19 changed things for me, see Figure . Each of these five interlinking themes are presented in turn with direct quotes from participants. Within each theme there is an explanation of why these quotes were grouped together and an interpretation of quotes which helped to form themes and subthemes. All names of participants and people they discuss have been altered to pseudonyms to maintain confidentiality (Keyser and Dainty 2018).  


[image: ]

[bookmark: _Ref120987088]Figure 5.2 - Five overlapping themes with subthemes represented with the participants as central
[bookmark: _Toc135760514]5.6.3 My life looks different. 
The first theme ‘My life looks different’ describes perceived impact on participants, ways in which they believe their lives are different from siblings of children without CHD.
There are two subthemes, ‘Severity, symptoms, and care at home’ and ‘Emergencies, operations, and check-ups’’. The first subtheme describes a range of complexity in relation to their sibling’s CHD, participants referred to ‘getting used to it’ which denoted their ability to adapt to having a sibling with CHD. Participants spoke about their siblings’ medicines; care needs and symptoms of CHD they experience. They explained how this affected their lives, family time, days out and holidays. The second subtheme ‘Emergencies, operations, and check-ups’ details participants’ concerns about their sibling’s vulnerability and fragility. 

5.6.3.1 Severity, symptoms, and care at home 
This subtheme ‘Severity, symptoms and care at home’ focused on how participants describe how CHD impacts home life. 
Participants who had a sibling with additional co-morbidities explained how CHD was not always the cause of greatest impact on their lives.
“It's more her autism that affects her and her speech delay as well than her heart condition” Luke (10 years old).
 “Having her heart condition isn’t like... I mean if someone told me explain Rach the first thing, I wouldn’t say is that she has a heart condition. I would say she has down syndrome plus having a heart condition” Paula (15 years old).
Participants with siblings who had undergone surgery at birth and only annual check-ups since described how they thought about it less, with minimum perceived impact on daily life. 
 “[Navead] has a broken heart he is actually pretty fine, it (his heart condition) doesn’t affect me at all” Tristen (8 years old). 
Some participants spoke about how they felt their sibling’s CHD impacted on them more when they were younger, closer to diagnosis or birth of their sibling. 
“Well, it doesn’t really affect me much because I’m kind of used to but when I was younger, and she was still having her operations it did” Lucy (13 years old).

In contrast, other participants’ siblings had complex CHD, requiring complex care regimens at home, frequent healthcare contact and numerous admissions and surgeries – sometimes too many to count. For these participants perceived impact on daily life was extensive. 

Some participants spoke about their sibling being vulnerable. For some this was because their sibling was receiving therapies, such as immune suppressant medications to prevent rejection of a heart transplant. For others this was a recognition their siblings’ condition could deteriorate further. There was acknowledgement from participants that their sibling was fragile because of their CHD and thus needed to be protected.
“He is vulnerable so he could like catch viruses” Adam (12 years old). 
 “Because of his heart condition, he's more at risk than some other people, so he has to be more careful” Lisa (12 years old).
Recognition of siblings’ fragility appeared related to participants’ knowledge about their heart and its importance as a vital organ. Participants recognised good heart function was essential to survival.
 “Anything could happen she could like, yeah like anything or something could happen in a matter of seconds. Cause it’s her heart, I think I just wanna make sure everything is alright” Paula (15 years old).
Participants also spoke about their sibling being at risk of bleeding (related to their medications), they explained this as one reason why their care and supervision needed to be prioritised in case of an emergency. Their explanations of this were factual and they described understanding what would happen if their sibling started to bleed and some detail about how to prevent this situation from getting worse by calling for help. 
 “If she is bleeding, then she needs attention very quickly” Lucy (13 years old).
 “If he is bleeding and it’s quite serious, he has a blood thinner so it will come out really quickly unless it gets attention” Adam (12 years old). 
Risks associated with medications paired with a need for siblings to take them, made medications an important thing for participants to explain. Medications were acknowledged as essential in preventing worsening of their sibling’s heart condition but added an additional layer of concern for participants. Using the terms ‘very quickly’ helped participants articulate urgency which in real time would be a highly concerning situation for all involved.

Participants shared some of the symptoms of CHD in detail. Participants explained how siblings experienced extreme tiredness and how they helped to manage this to prevent it getting worse and possibly leading to something more serious.
 “Yeah, he gets a little bit tired so when I see him running around in the yard, I tell him [Cal] stop running because he is panting and stuff, so I tell him to stop running and I relax with him and then I let him go off and play with his friends because I don’t want him getting too tired and then falling on the floor and collapsing so I make sure he is ok” Zain (11 years old).
Above, Zain is providing an example of the consequences of his sibling getting too tired. He takes a role in this process by supervising his brother’s physical activity, identifying that he is over-exerting himself, providing a warning, and then relaxing with him and identifying the right time for his brother to play again. Below, Lucy explains her sibling’s tiredness as obvious, suggesting it was not concerning to her and she expected that the interviewer would also not find this surprising.
 “obviously she gets tired a lot quicker, but she will run around and play with her friends, and she will play with her cousins and anything really, but it just takes less time to tire her out” Lucy (13 years old).
Other symptoms participants discussed included cyanosis (blue skin discoloration, representing decreased oxygen in the blood). This ‘turning blue’ was explained as something which happened when their sibling became cold or overexerted themselves physically. 
 “There’s stuff like when she gets cold her lips sometimes turn blue, there's that classic heart condition thing. When she's running, she tends to run a bit and then stop and walk really slowly and then run some more and then stop and it just goes on like that. So, I think she runs quite quickly and then stops for breath quite frequently” Luke (10 years old). 
Again, Luke describes it as ‘that classic heart condition thing’ suggesting he is familiar with these episodes, which he recalls in a very observant way. He knows that they are caused by CHD, describes detail, and knows what to expect when they happen. Despite explanations from participants that these symptoms are ‘obvious’ or ‘classic’ it was clear that there was an element of concern attached. Most participants explained ways in which they could help to relieve those symptoms and support their siblings during such times, but they also expressed feelings of worry if their interventions did not work.
 “Well, when he is tired, he is not allowed to jump around it’s a bit worrying because he doesn’t really play with me that much” Millie (8 years old).
 “Sometimes it can be a bit worrying (when he gets cold or goes blue) because you don't know if he's okay or not” Lisa (12 years old).
This quote from Lisa illustrates that while these symptoms can be frequent and somewhat expected it’s not guaranteed that they will not be serious and need further attention. Both Millie and Lisa expressed an increased level of concern when their sibling displays acute symptoms of CHD. To normalise these feelings of worry and to acknowledge their skills in helping their sibling to manage their symptoms, participants explained that others might find it difficult too. 
“I think they (brother’s friends) would just be a bit scared because when it is extreme with the shivering (after swimming) he is quite short as well so he is this really small blue, his lips go blue, his toes go blue and his fingers go blue and he is just standing there shivering especially if he is like in his like boxers and it’s just a little bit like nerve wracking because no one like people might not understand that he is so cold and you need to just get him a huge towel” Sally (15 years old).
This quote affirms that Sally’s familiarity and knowledge about how to improve her brother’s cyanosis comes with considerable responsibility.

All care needs participants mentioned above were identified as part of the perceived impact on daily life, but also as a barrier to family activities. Some participants spoke about ways in which they miss out on experiences that other families have, specifically holidays and days out. 
“Let's just say I said, 'Let's go to Go Ape,' or something, Mum and Dad would probably say no anyway but they'd say no even more because of [Ebony] because of her heart thing and stuff like that” Luke (10 years old).
 “I think the main thing is that it’s hard to go out as a family, like one of my friends went to Greece as a family and we just don’t get to do those things, because it takes ten times more effort cause you’ve just got to make sure that everything is like perfect and fits for her needs, I guess” Paula (15 years old).
A safe and suitable environment, location of medical facilities and potential cost for trips, holidays and insurance were all extra considerations described by participants. Despite wanting to experience trips out and holidays participants felt this was unrealistic and explained as something they accepted. 
“[Gary] can’t fly for long as all of his problems so we have to drive or get a train, so I have only been to Spain quite a few times I used to go there every year for my birthday present and it was really amazing, however we started going less and less because [Gary] couldn’t go and it would be a bit unfair” Adam (11 years old).
Participants expressed concern about their sibling having the same opportunities to experience things together, explaining that it would be unfair to exclude them from family activities. Participants also expressed worry about their sibling being restricted by CHD and missing out.
 “It was my dad’s birthday so we went for a walk and this is the first time we had ever gone on a three mile walk so this was huge for us because we never normally go on walks, so I feel like we have been held back in that case because we don't want to tire him out then he will go all a bit grumpy and then you know you have to deal with them being grumpy and tired which is a bad combination. And also, I like skiing and I like a lot of sporty stuff so at the moment I'm getting skiing lessons in the indoor ski slope and [David] is constantly wanting to do that but we kind of have to explain to him that it’s really hard to get you involved because you are gonna be so exhausted” Sally (15 years old).
There was a sense of guilt conveyed by participants about the injustice of being physically able to engage in these activities, when their sibling could not. Whilst they acknowledged it was not something they could change, they still felt guilty. 
“He (my brother) thinks he can do everything. He gives everything a go. He always pushes himself to the limits. Sometimes he can go a bit too far and hurt himself or something. But, yes, it makes me proud of him” Lisa (12 years old).
This quote illustrates pride Lisa feels about her sibling trying hard to take part in activities, despite his fatigue. She recognises that this is not his fault, but his effort makes her feel proud that he tries his best. There is a conflict of concern in Lisa’s quote. She is proud of his efforts but also worries that he is not aware of his physical limitations. Within this quote she is explaining that her sibling does not appreciate CHD as a barrier which sometimes causes him harm. This appeared to be a worry for many participants who explained that their sibling overexerted themselves doing physical activity and they had a role in preventing this from happening.

5.6.3.2 Emergencies, Operations and Check ups
Feeling scared and worried was something shared by all participants and an understanding of the gravity of their sibling’s condition was clear. Most participants described a baseline level of worry, with some preparing for any moment where their sibling’s condition could change for the worse.
“it affected me quite a lot and umm and I was always upset and there is always that kind of feeling that something is going to happen. That’s why I always have my phone to hand in case, I always have clothes ready, and I know what I’m going to take if there is an overnight and I know what I’ll do, it just, it’s just kind of knowing in your head that something could happen quite quickly then if it does, I have to be ready for it” Lucy (13 years old).
Lucy explained that sometimes there is little warning when her sibling deteriorates and needs to seek medical attention. She is speaking from her experiences, where an emergency situation meant that she needed to stay with her grandma overnight. Being ready for an ‘overnight’ meant that Lucy was prepared at a time of acute worry. 

Most participants discussed acute feelings of distress when their sibling’s operation was imminent or there had been an emergency at home or in hospital. Operations were often elective, so there was some time to prepare for what was going to happen. Outpatient appointments when siblings had investigations to ascertain heart function could also be a source of unwelcome news and associated distress for participants. 
 “The heart check-ups are another one where I kind of remember it again but that was particularly horrible last time I think because we found out that she might have to have another operation in a couple of years. So, everyone got quite upset over that so other than that we really don’t talk about it that much, I guess. I remember learning about it (the next operation) like it was this time last year and we have not really spoken about it much since we talked about the operation. Umm I’m sure it was a heart transplant that she would have to be having ok, yeah it was quite like, when you think about that with the heart its quite serious isn’t it” Amy (17 years old).

 “When [Simon] was having his surgery, there was a umm I remember before that we were in the choir and we were doing a song about people dying and stuff and it wasn’t mainly focused on people dying but like people getting sick and ill and it made me a bit upset” Emma (13 years old).
Participants described how triggers or reminders in daily life often caused a peak in their worry, as if day to day concern could be suppressed somehow until a reminder happened and this caused that concern to increase dramatically.

Emergency situations were more concerning with participants describing an immediate need for medical attention. They explained that the outcome might be serious and there is often little available information whilst initial assessments and treatments are prioritised. 
 “When I know that something has gone wrong like if something is up with her then I feel a bit anxious and it’s all very, like a lot going on at one time. It can change so quickly, suddenly there is like 10 doctors in the room because no-one will tell you anything because they are too busy. Umm it’s just kind of that, you can never really know when it’s going to quickly change. Like she did the other night like she went upstairs and then she came downstairs, and she just looked awful, and she felt horrible, so it can change that quickly and it’s just a bit, like a lot to take in in one go” Lucy (13 years old).
Lucy explains being on guard to identify and act quickly at any time, leaving her feeling in a state of constant anxiety. She explains ‘I feel a bit anxious, like a lot going on at one time’ suggesting this state is overwhelming and difficult to deal with. Participants’ perceived responsibility to support their siblings with symptoms to prevent their condition from getting worse.

Some participants acknowledged that their sibling’s life span may be shorter and there was a possibility that their sibling may die. Participants described this spontaneously without being asked by the interviewer.
 “I know that people with congenital heart disease from childhood they often die a lot younger” Amy (17 years old).
One participant become tearful, and despite being offered breaks he declined, saying that he valued being able to share his experiences and having time to talk about his brother.
“Umm I don’t take things for granted and I spend as much time as I can as it’s not always going to last forever” Adam (12 years old).
Adam is clearly well informed about the severity of his sibling’s heart condition. He understands that his sibling’s life will be short, and this prospect causes him considerable distress. He describes how he likes to spend extra time with his brother, but also explains that there are times when he and his sibling are separated, and he finds this challenging.
 “[Gary] is having a lot of fun (in hospice care) and I am having a lot of fun with my mum and dad, but I still just always want to be with him” Adam (12 years old).
Adam’s expressed concern about leaving his sibling was unique, although the severity of his sibling’s CHD was more acute than other participants’ siblings. Some participants spoke about valuing time alone with their parents and away from their sibling but for Adam any separation was distressing because he had an appreciation that time with his brother was limited.
“So, I like, look out for her (sister) always help them. Because you don't know how long they're going to live for” Nia (10 years old).
Nia’s and Adams’s quotes suggest that their understanding that life may be shorter for their sibling highlighted limited time they have to demonstrate their love and care. This love and care were demonstrated by helping them, looking out for them and spending time together.
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The second theme titled ‘Always you before me’ incorporated narrative about siblings being prioritised. Participants recognised their sibling’s vulnerability and appreciated their need for priority. Perceived preferential treatment was accepted by participants, but also caused feelings of jealousy. This jealousy or feeling ‘left out’ appeared common during periods of separation, such as during hospital admissions. Narratives reflected a conflict experienced by participants, they explained why their sibling was prioritised, however time alone with their parents and priority for them at times was also desired. 

Participants acknowledged that their siblings’ needs should be a priority because of their CHD and the serious nature of symptoms which may lead to an emergency. Despite this acknowledgement of priority and recognition of its importance, participants described feeling frustrated on occasions when they had something to celebrate. They described how their own celebrations were often overshadowed by their sibling’s health needs, always keeping their sibling in priority position. One participant had a birthday while her brother was still in hospital recovering from his cardiac surgery. 
 “I had gone there (to the hospital) on my birthday and I had put all these balloons and banners around my bed in the accommodation and I was upset because in the morning [Sam] (her brother) was very tired so he didn’t really say happy birthday too much and I dunno, we had gone out in the morning with my family and it had been a bit of a fuss, I think I was just, like it all got to me a bit” Tara (15 years old).
Tara explained wanting to have priority on this day to celebrate her birthday with her entire family including her brother. She had included him by celebrating at hospital, but this was not returned with birthday wishes. This led to feelings of frustration and resentment. Participants explained many situations where they felt that they should have been the focus but were overshadowed by their sibling’s health needs. Tara explains that it ‘got to her’ and left her feeling that priority is impossible for her, even on her birthday. 

Tara also spoke about how their family were offered a trip to Disneyland which they had to decline because of her brother’s Post Traumatic Stress Disorder (PTSD) related to medical trauma. Tara described that a trigger for her brother was people dressed up as mascots or characters.
 “Yeah, that made it hard, we got offered, because of Sam’s heart condition to go on a trip to Disneyland for free as a family because of him being in hospital but we didn’t end up going because [Sam] said he didn’t want to because of the mascots so that was a bit annoying” Tara (15 years old).
Tara’s story is not unique; as seen from earlier quotes, family holidays and outings are difficult for many participants. To be offered a free trip abroad as a family would have been an exciting prospect for Tara and to reject this offer because of her brother’s PTSD being a priority was disappointing. In another explanation of priority, Sally recalls her school parents’ evening while her brother was in hospital. 
“More recently when he (my brother) went into hospital it was only for one night, it was my parents evening, but I had to scramble around trying to get all of my appointments earlier and then we raced to get a cab to go and meet them” Sally (15 years old).
Here Sally is explaining that her brother only spent one night in hospital, less than his previous admissions. It seemed like Sally was suggesting that this was a less intense admission for her sibling than previous ones. Her tone suggested that her brother being prioritised in this situation was unnecessary from her perspective. This is another example of sibling priority experienced by participants. 
“I think we try to, like, make him enjoy his life more because, obviously, he's the one who has like (a heart condition), I think, he doesn't enjoy it as much if we do the same things. Like, if me and him do the same things he probably won't enjoy it as much. So, I think we make that extra effort just so that he enjoys everything he does” Charlie (14 years old).
Charlie’s quote reflects many participants’ perspectives – their wants and needs come second. Sometimes this was not thought to be for urgent need or anything to do with their CHD but a way of pacifying their sibling and keeping them happy. A way in which participants or their parents feel they can remunerate them for living with CHD. Here Charlie explained that even though his sibling does not enjoy the same activities, his family want to prioritise his happiness thinking this will make him enjoy life more. 
 “[Ebony] was complaining that she didn't want to watch it (Frozen), so in the end I had to turn the TV off because [Ebony] just really didn't want to watch it. So, she was being a bit bossy, although we're trying to get her not to boss us around. Well, I just do what she says basically” Luke (10 years old).
Charlie and Luke recognise extra effort made by them and their families to make their sibling happy; this also seems to be something Charlie, Luke and other participants accept and understand. However, there appeared to be internal conflict among some participants, who acknowledged a need for their sibling to be prioritised but still found this challenging.
“Sometimes you think like my parents might be prioritising him which sometimes is true because he needs to be prioritised but then again you always think that I want the attention that they gave him” Sally (15 years old).
One participant described how this preferential treatment was also afforded by extended family. 
“Yeah, I feel like that not really with my parents because they never make it seem like Sam is different because he has a heart condition or that he is treated differently but sometimes with my grandparents, I see it a lot. More so like my nana and grandad it just seems like they prefer Sam, or they want to give him more attention because he has a heart condition. Most of the time it mostly just winds me up because he is getting all the attention when I’m the one who makes more of an effort to talk to them a lot more and he just sits of his Xbox when they come round so it does wind me up sometimes” (Tara 15 years old).
This quote summarises how Tara believes that effort she makes with her grandparents is not returned, demonstrated by a lack of equality of care and attention for Tara and her brother. Although Tara acknowledges that this is not deliberate and she understands her grandparents’ perspective, this is still difficult to deal with. 

Despite this sense of coming second, there was an overwhelming sense of pride and recognition of their sibling’s bravery and courage in the face of a CHD diagnosis. 
 “That makes me proud that he's trying his best” Lisa (12 years old).
“It just makes me feel really lucky, because even though he has been through so much he is still here (alive) and spending it with me” Adam (12 years old).
These quotes demonstrate the insight participants have, empathy they afford their siblings and recognition of how difficult it must be to have CHD and experience related treatments, interventions, and surgeries. Participants felt a great sense of gratitude that their sibling had overcome these challenges to be alive, and present in their lives. Some participants recognised how difficult it must be for their sibling to have surgery looming, knowing they need future operations and wondering how they cope. 
 “It's really heart-breaking, knowing that I'm only here and [Sarah] is at the hospital. We're just not suffering in all this, like they put a needle in her arm, and it was very scary for her. I'm always wondering about her most of the time” Nia (10 years old).
Nia appears to be highlighting her feelings of powerlessness in this quote; knowing her sister will need to go through this suffering for the sake of getting well, and how frightened she will be.
 “I feel, firstly, sorry for him. Because obviously not many people in the world have to have a heart condition. And having to go through open-heart surgery isn't the best experience. He worries about having to have an operation. He gets angry and sad. So, it's, kind of, both. It's a mixture of both. Probably, he gets sad more than he gets angry. So, yes, sad and depressed and everything. I think. And it's not one that everyone can sympathise with, or empathise with. So, yes, I think, he probably feels quite alone in the subject because no one else can relate” Charlie (14 years old).
Charlie recognises that his brother is alone in his experience of having open heart surgery. He can recognise that his brother is likely experiencing many feelings associated with his looming operation, but he is largely alone in feeling this. Charlie feels sympathy but explains how he is unsure how to help him manage his complex feelings. Amy also shared her experiences. 
 “I think it made her really upset when she found out she had to have another heart operation, which made me quite upset but it’s kind of difficult to see your sibling upset about something that you realise is actually a big thing” Amy (17 years old).
Feeling powerless was another layer of concern expressed by some participants. Witnessing a loved one experiencing pain, suffering or distress was felt as a trauma in itself. Not being able to change the situation or know how to support siblings in their distress was considered difficult for participants. The emotional insight participants expressed and the close and protective bond they had with siblings made these feelings of powerlessness harder to bear. 

Participants spoke about how the specific impact on them was unique, different members of their family were on individual journeys. 
 “I think for siblings the most important thing for them and what they are experiencing is their feelings and how it makes them feel. I feel like that is the most important thing when it comes to siblings and their experiences it’s just how they felt because of it. Siblings are really going to know the most about it (the impact on siblings) because the people with the heart conditions they have their own struggles, but they will never really be able to understand what siblings go through. I feel like siblings are less looked at because for them as they might be seen as the ones who are most affected but, in a way, we kind of are” Sally (15 years old).
Sally’s quote represents a general feeling among most participants that brothers and sisters are overlooked. Their needs, wants, feelings and experiences are not considered with as much care as those of their parents or siblings. Sally identifies that everyone in the family has a shared circumstance, but their perspectives are different. Sally summarises the need participants expressed to be heard and have their unique perspectives on their situation validated and respected. 

[bookmark: _Toc135760516]5.6.5 My role in our family
The third theme ‘My role in our family’ covers participants’ perceptions about their role. This includes their protective role as an older sibling and as the child in their family without a heart condition. Support participants provide to their siblings is described, which varies in type and intensity. Emotional and physical support often extended to participants’ parents as well as their sibling. Participants took on more responsibility with increasing age, meeting care needs and helping at home; there were mixed feelings about this. Sometimes with extra responsibility came fewer opportunities to be with friends, which causes further distance and isolation from friendship groups.

Sibling role was a broad concept identified from interview data. Participants spoke about their role as a protective brother/sister.
 “Umm well I don’t really bother about Tia’s heart condition mostly but it’s still near to me because she is my sister and it’s still concerning” Tim (8 years old).
In this quote Tim does not identify ways in which his sibling’s CHD affects him but appreciates that because it affects his sister it also affects him, demonstrating his caring and protective role as her brother. 
 “I stop people bullying him, I just say stop” Tristen (8 years old).
Tristen was not able to provide more detail about this, but he was the only participant that described bullying directed towards his sibling at school. He is demonstrating a protective role by recognising bullying and trying to make it stop. 

Most children who were interviewed were older than their sibling with CHD. Participants described the role associated with being an older sibling.
“It means looking out for him (that’s how it affects me) I think that's what most older siblings have to do” Aida (9 years old).

Many participants described a double responsibility; one of being an older child, and another layer of responsibility recognising their sibling’s CHD as a reason for fragility suggesting they need extra support and protection. 
“She is just my younger sister but also I think that the congenital heart disease has made me be more protective of her definitely” Amy (17 years old).
Participants recognised this extra responsibility and saw this as their duty and an important role within their family.
“I have to obviously protect her, You should always be there for your sister and keep a look out for them” Nia (10 years old).
The term ‘obviously’ again suggests that protecting her sibling is part of Nia’s role as a sister, it is expected and implicit. 

Participants spoke about physical ways they could help to ease their parents’ workload and make family functioning easier; some found this easier than others. 
“Ever since I can remember and especially since I got older, when I could have more responsibilities, so like I’d say like from, maybe not from when I was in primary school but definitely from secondary school the responsibilities went up because my parents could trust me like I could do things that I probably couldn’t do when I was like 10” Paula (15 years old).
Paula recalls always having responsibilities at home, with an increasing expectation that she would help with household chores as she got older. Her increasing age and maturity meant that her parents relied on her more. For Paula this also meant she could assist with caring duties for her sister. Elements of trust and responsibility in this quote help to explain the magnitude of responsibility Paula took on as she has got older. Some participants spoke proudly about how they help at home, and some wanted to help. 
“I always ask if I can help Mummy, because I want to help people” Ritika (8 years old).
Other participants expressed dislike at being relied on. 
“I think my mum and dad rely on it sometimes, but I don't really like being helpful” Aida (9 years old).
Aida explains some resistance to taking on such roles. Aida uses the phrase ‘being helpful’ identifying this as a personality trait rather than a physical display of family contribution or teamwork as felt by other participants. 

Some participants recognised themselves as ‘young carers’ and took on a substantial role to meet the holistic needs of their sibling and support the family. 
“I’m also a young carer so like I help out with mummy’s jobs, and I do jobs for her and stuff so maybe if she was like was more relaxed – not that she isn’t (Laughing) but she could have a relaxing time sometimes I feel like that would also help me out as its sort of like a big circle. Helping one person out helps everyone out” Adam (11 years old).
Adam is explaining a team approach to family functioning, identifying that helping with mummy’s jobs helps to ease her workload at home. This enables her and their family to have more relaxing times together. Adam is also explaining the high value he places on being helpful around the house and the impact he believes this has on his mum feeling more relaxed. 

Sometimes care duties meant participants missing out on opportunities to be with friends. 
“Yeah, it like takes up like, cause I’m a young carer for [Rach] it kinda takes up a like, if I want to go out with my friends I have to put looking after [Rach] ahead of going out with my friends, it’s just kind become a bit normal for me, it’s not like I’ve got much choice at the end of the day. I try not to look on social media because then there are pictures of them on there, so like yeah. I guess it is a bit of FOMO (Fear Of Missing Out) like I don’t wanna miss out and I would have gone if I could of, I guess” Paula (15 years old).
This quote from Paula describes how her role as a carer is not optional but essential for their family to function. She explains having no choice, she accepts her role but recognises unfairness. There was a sense from Paula that it would be nice not to have to put her sister ahead of her friends, something brothers/sisters of a child without CHD would not necessarily need to do. It also confirms that her sister’s needs always come before her own wants and needs as described in section 5.6.4 Always, you before me. Another aspect of this extract from Paula suggests that she is missing time with her friends perhaps when she needs it most.
 “Yeah, I mean all of them my friendship group know that I’ve got a sister that I’ve got to look after and they all know that I’m a young carer. But yeah, they all get the jist of it but yeah. I guess its quite hard to understand properly if you don’t, especially teenagers its quite hard like to put your shoes in someone like to understand to try and see where they are coming from” Paula (15 years old).
These quotes summarise Paula’s feelings of aloneness due to her need to care for her sibling and challenges this presents in maintaining a strong friendship group. She explains that her friends appreciate her situation but that it is difficult for them to understand as they have not been in her position. Missing out on social activities and time spent with friends because of caring duties thus appeared to further isolate her from her support network.
Another participant explains her role at home with a list of things she helps her sister with. 
“I will always make sure that she is alright, that she is not getting too tired, that she has taken her medicines that she has taken her INR with my mum, and I’ll make sure that she is doing everything that she needs to. It’s just little things like, picking her up and making sure her knee isn’t grazed and make sure she isn’t bleeding” Lucy (13 years old).
Lucy did not identify as a young carer and recognised that whilst this is ultimately her mother’s role, she takes on a second parent role, double checking that everything is alright, and that all her sister’s needs are met to keep her well. This checking provides an additional level of assurance for Lucy and may be her way of coping.

In section 5.7.1 My Life looks  participants explained common physical symptoms of CHD their sibling may display. These included ‘blue episodes’ which relate to their sibling being unable to regulate their body temperature (cold and shivering) or during physical activity when the sibling is overexerting themselves (cyanosed and breathless). As part of this theme participants described their role in helping their sibling during these ‘blue episodes’
“So, if he is really badly out of breath I sometimes either carry him inside or he can walk in and then he has like a five- or ten-minute break just so he can catch his breath” Adam (11 years old).
This quote from Adam suggests that his brother had either really overexerted himself and he is too tired to walk or that Adam identifies that he is ‘badly out of breath’ and lifts him into the house to be close to his parents as he is worried that the situation might escalate into something more serious. 
“When she gets cold, I give her my own personal blanket. We find some warm things and put it on her for her” Ritika (8 years old).
In this quote Ritika is beginning to learn from her parents about ways in which to help her sibling when she displays symptoms, she seemed proud about her role in this process. Many participants explained their pride in helping their siblings to manage symptoms, they were pleased to be able to help during those situations and practised methods to relieve symptoms which they learnt from their parents. This process of practising appeared to help them to feel reassured that they knew what to do, could help resolve the situation and prevent worsening. 

Participants also discussed ways in which they support their siblings’ emotional needs. Many participants spoke about their siblings’ emotional needs particularly around operation time or during procedures. 
“like I think like about two days before the operation I’m thinking he is gonna cry and stuff” Zain (11 years old).
Here Zain explains his anticipation that his brother will start to become nervous or upset about his operation. Zain was worrying about his brother’s feelings and considering ways in which his brother will manage his concern. 
“I think when she gets scared, she asks lots of questions and I think she gets worried, but she doesn’t actually say she is worried she just keeps asking questions, the same questions every day the same questions repeatedly” Paula (15 years old).
Zain and Paula recognise how their siblings feel before an operation, pointing out how this is a difficult thing to watch. Witnessing their siblings’ distress during this time, especially as this is often concurrent with parents’ distress and their personal feelings, participants explained that part of their sibling role is to provide reassurance. By being calm, answering questions and providing reassurance participants believed this would make their sibling feel better. However, it left their personal concerns unaddressed. 

Siblings spoke proudly about how they supported their sibling with CHD during stressful situations. 
“Well, I was trying to distract him (while he had blood taken), and it helped a little bit, but he was crying and screaming about the needle being put into his arm" Tara (15 years old).
Tara explains that the inability to make her brother feel calmer left her feeling concerned. This experience was shared by many participants who expressed their distress watching their sibling experience pain and suffering. This quote from Tara demonstrates many different roles participants take on to support and care for their sibling. Not only have participants developed skills on how to care for their siblings when they display symptoms, but they meet physical and emotional care needs, help around the house, support their parents, take on caring duties and understand everything about their siblings to know how to support them during times of distress. 

Participants not only considered the impact on them but also on their parents, reflecting on what it must feel like having a child with CHD. 
“I wasn’t bothered but for my mum it was a bit worrying in a way. She was a bit, it was like ermm I can’t remember at that point if it was a few weeks before or a few months before his operation I don’t know what was going through my mum’s mind at the time” Emma (13 years old).
Here Emma identifies that her mum was worried. There is a suggestion that her mum did not share her feelings with Emma although Emma clearly identified it, making clear that participants were receptive to how their parents were feeling, and this caused them concern. 
“It can be, kind of, stressful, knowing that my parents have to stay sitting in a chair all night, and not getting any rest” Nia (10 years old).
“I think that they think that I worry about them, and which I sometimes do, like, when something is not going right, I do think about them, and I do worry about them sometimes” Charlie (14 years old).
Participants expressed worry for themselves, their parents and their sibling. Worry was bi-directional, and although different for everyone, was experienced by all family members. Parental concern also increased the amount of worry participants experienced. Participants explained suppressing their worries in an effort to reduce concern their parents or siblings were experiencing. For example, Aida recalls witnessing a conversation. She couldn’t hear what was said but picked up concern through her parents' facial expressions. This caused her to worry about her parents and about the information which had been shared.
“I think it was the nurses were talking to Mum and Dad. I literally can't remember properly but I think they looked worried, then I started to get upset. I was sad to see them that way” Aida (9 years old).
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5.6.6 Effects on me and moving forward 
The fourth theme ‘Effects on me and moving forward’ provides an insight into how having a sibling with CHD makes participants feel. Feelings changed over time but intensified for all participants when their sibling needed an operation, had a hospital admission, or attended a clinic appointment. Most participants identified worry which they felt as transient, resolving without intervention when the sibling’s operation was over. All participants explained their ways of coping which included distraction, talking to friends and family or more formal support from a person external to their family. Some spoke about ‘helping’ as a means of coping and this gave them a purpose. Some participants spoke of intense closeness with their family which helped to mitigate negative or difficult feelings.

There are four subthemes – ‘Difficult bits’, ‘Information I need’, ‘Being separated’, and ‘How I cope and things my sibling taught me’.

5.6.6.1 Difficult bits
This subtheme ‘difficult bits’ encompasses complex and sometimes conflicting feelings that participants experienced. Acute and intense feelings of worry, fear about their sibling’s CHD and feeling nervous often coincided with operation time or hospital check-ups. 
“Well, it doesn’t really affect me much because I’m kind of used to it but when I was younger and she was still having her operations it affected me quite a lot, I was always upset and there is always that kind of feeling that something is going to happen. I have not been to one of the serious doctors’ appointments in a while because of school and everything. The ones that I have been to are all really positive, the tests that she, like come back with really good results the doctors say she will be fine for ages” Lucy (13 years old).
Lucy perceives the intensity of personal impact to be greater close to diagnosis (birth in this case). Times when her sibling required surgeries caused most disruption to her life and caused worry that is still memorable many years later. There is an element of adjustment and acceptance for Lucy as she speaks about being ‘used to’ disruptions in life caused by her sibling’s condition. Although when she explains impact around operation time, this is in the past tense, her feelings of unease are in the present tense suggesting that this uneasy feeling is still a current issue. 

Reassurance and trust in science and healthcare were felt among some participants, who felt comfort knowing that something could be done to help their sibling or relieve their symptoms, and trust that there are health professionals who understand what’s going on and can help, rather than there being no options.
“If in the future, say there was a problem and she needed let’s say a heart transplant because I have a feeling that’s the operation she needs, is about but umm then that like I would, like help as in it would need some sort of help to get better rather than there is a problem that can’t be solved. So I guess that you can only really look at it in a positive way because if something does happen it’s because she needs it” Amy (17 years old).
 “No. I am quite excited when he gets a new medicine that will hopefully help him, but I think that's it” Aida (9 years old).

Despite being much younger than Amy, Aida shares her feelings of being excited that there is something which can help her brother with his symptoms.

Tim expresses his concern about his sister’s heart not working properly, leaving him feeling scared. Tim then retracts a statement of fear replacing that with worry, implying some reassurance that she is in hospital. 
 “When she goes to hospital umm, I just worry about her heart isn’t working properly, I feel scared but not really scared but bit worried” Tim (8 years old).
Zain (11 years old) explains what he would say to other children who have a sibling with CHD needing an operation. 
“I would say there is nothing to worry about it is all fine and they are professionals and its all under control and its all perfect, nothing will go wrong” Zain (11 years old).
Zain has trust in professionals but later in the interview he disclosed his personal concerns when his brother had an operation.
“I think what happens if they mess up or they make the cut too big or too much blood leaks or something like that” Zain (11 years old).
These two quotes from Zain suggest some internal conflict which is also corroborated by Tim’s quote. Participants had trust but also an understanding of risks. When Zain is explaining to another sibling what it’s like to have a sibling who needs surgery, he is minimising his concern to not worry them. However, when asked about his own experiences he explained considerable concerns that surgery may not be perfect, and something could go wrong. 

Only one participant spoke about how their sibling’s CHD affected school attendance, and it seemed to be an isolated incident. 
 “It’s probably affecting me the most when Simon was having his heart surgery a few years ago and I got taken out of school but that’s about it” Emma (13 years old).
Participants also described disruption to their education in relation to COVID-19 see theme 5.7.5 How COVID-19 changed things for me

5.6.6.2 Information I need
The subtheme ‘Information I need’ is where participants shared their feelings around operation time. They described how they managed these feelings by making sure they had enough knowledge and information about what was going to happen. Different participants had different information needs. 
 “I just need to know that he is ok, I wouldn’t really like, like I wouldn’t like to know the details (about the surgery) but I would more care about Cal being ok, yeah” Zain (11 years old).
Zain’s expressed information needs were limited to whether things were going well, and he explains not needing to know details. However, the following quotes from Lucy and Adam demonstrate a shared need for extra information, to feel included. Lucy explains that this is especially important when her sibling is in hospital, and they are separated. 
 “I like to know what tests she is doing and what they do and how they help her, umm I like to know about her medicines that she takes every night and I like to know if she is ok and if she is doing well especially if she in the hospital and stuff” Lucy (13 years old).
 “Well (I worry) that he is gonna be ok even though they message me and send me photos and videos umm I still want to know everything and it’s not like I’m there, at the same time I don’t want to be there” Adam (12 years old).
Some participants had very specific interest in knowing about the surgery itself. 
 “I always wonder how people operate on babies and stuff because it must be really hard because they're so small” Luke (10 years old).
Luke did not remember his sibling having surgery as he was too young. His questions now are shaped by memories and intrigue rather than emotion, as retrospectively he knows his sister had a successful surgery. What Luke wonders about are intricate details of an operation which he does not remember. He is trying to make sense of what happened, approaching the topic with less worry and more distance. In contrast, participants who lived through and have memories of their sibling’s surgery spoke more about worries they experienced rather than queries about intricate details.
 “Normally, when she's in the hospital, (I ask) like, is she going to be, okay? What's going to happen with her? How is she going to survive this? How is she going to survive that? And sometimes the doctors come in asking if we’re worried and I ask them questions like: When Sarah’s old heart got pulled out, where did it go? Nia (10 years old).
Nia’s sibling had surgery more recently and her concerns mostly focus on if her sibling will survive and be ok, although she does have some questions about intricate details. Nia is interested in her sibling’s ‘old heart’ and what happened to it after it was replaced. 

Some participants spoke about operation time and needing to be kept informed, to hear and see what was happening at hospital. This was managed by speaking to their parents or sibling, using phone or video calling so they could see their sibling in hospital. 
 “I didn’t have a phone then (last time my sister was in hospital), but I did get a phone for the sole purpose of texting my mum and making sure she was ok, I did feel very on edge a lot and usually that’s how it is. I was very hovering over my phone, making sure I didn’t get any messages. It’s just that thing, not knowing everything and not knowing what will happen” Lucy (13 years old).
Many participants spoke about having a phone to be kept informed when their sibling was in hospital, and they could not be present. Lucy accepts feeling ‘very on edge’ and reports this as usual during this time. She has experience of her sibling being hospitalised and describes ways her family have found to manage her feelings of worry during this time. Being informed and updated regularly was vital for most siblings interviewed, helping reduce feelings of worry, panic and facilitating feelings of inclusion.

Despite participants describing a need for information, some accounts identified that often health professionals had no direct contact with them to explain things or answer questions. 
 “no they (doctors and nurses) have never talked to me, my mum and dad have yeah but they never talk to me saying what is going to happen” Zain (11 years old).
Zain expressed a wish to have direct contact with the hospital team and an opportunity to receive a personalised explanation and ask his own questions.
 “I just listened a lot to their conversations, and I tried and picked up on some of the language and stuff they were using and figured out going on in my head, I’ve figured out all the pieces and put them all together really, so I didn’t really ask a lot of questions to them directly” Lucy (13 years old).
A lack of direct information may have led to misunderstandings and Lucy explained that she figured out what was going on based on piecing together information. Another participant explained a situation which was unlikely but perhaps due to her age and developmental understanding, a misunderstanding that could have been clarified with explanations. 
 “He was asleep for quite a long time after the operation, he had messy hair and he had a red face I think it was because if they use the light, it might have been hot and it might have burnt him and made him red” Millie (8 years old).
Some participants visited hospital whilst their sibling was admitted, they spoke about this as their duty and a way to support their sibling. 
 “I feel worried because he could be really bad however I’ve really wanted to see him as well at the same time. I do always normally visit because obviously I miss him so much because I feel like I need to go” Adam (12 years old).
Adam’s quote depicts conflict between wanting to visit his sibling in hospital but worrying about it. Participants also explained how they missed their siblings and felt it would provide comfort to their sibling to have a visit. This relates back to the earlier theme – ‘My role in our family’ (section 5.6.5). Participants believed part of their role is to visit as a way of supporting their sibling by physical presence regardless of their own personal feelings of worry.
Participants also spoke about how visiting their sibling in hospital eased their worries. 
“I’m not sure if something has gone wrong cause I am a little bit frantic and I think oh what happens if this goes wrong what happens if they mess this up, I mean I probably think about it all the time and I get frantic, so I come off the PlayStation and sit in the room. I mean I get a bit frantic but when I see him, and he is fine I know that its good” Zain (11 years old).
Here Zain illustrates the thought of seeing his brother was often worse than visiting. Imagining what his brother may look and feel like was worse than seeing it with his own eyes.
 “I think the first time I visited him, because we had FaceTimed him a bit before that and he had been quite quiet and not wanting to talk too much and when I was a bit nervous going to visit him for the first time because I didn’t really wanna see him like I don’t know, lying on the bed with all the wires and machine around him and everything. When I went and saw him it was a bit better, even though he wasn’t really himself he was pretty quiet and not as chatty as he usually is but yeah, I was nervous at first but after I saw him it was alright” Tara (15 years old).
Tara’s quote supports Zain’s idea that seeing their sibling in hospital is better than imagining it. There was a sense that seeing them provides comfort for participants. Despite providing participants with some comfort, residual worry remained evident. Participants worried that something might be wrong, or the surgery did not go as well as expected. This may relate to the procedure being elective, so the last time participants saw their sibling they were happy, active, and well. Post operatively they are weak, tired, and not themselves. This is difficult even though participants were aware that their sibling needed surgery to make them better. 
Some participants recalled enjoyable visits to hospital to visit their sibling.
“Going to the hospital when I was younger was quite fun. I quite enjoyed it” Luke (aged 10).
 “All the staff are really lovely and everyone is just really nice about it so it’s ok, I like the hospital environment. I like, it sounds really odd but I kind of like being there because it’s what I want to do when I get older, I kinda getting the idea of the rooms and the layouts and all of that” Lucy (13 years old).
Lucy and Luke recall being interested in the environment and finding it fun to visit hospital, especially as Lucy had an interest in nursing for her future career. Seeing nurses as role models is a powerful representation of her respect for those who helped her sister. She spoke proudly about her hopes to use her knowledge to help other children with heart conditions in the future.
 “I definitely feel like I know everything about a hospital, and I feel like It’s just another place that I go to like it’s not scary or anything and I feel like I learnt that from a very young age. It was quite exciting to go there, to see the nurses” Sally (15 years old).
Sally expresses some acceptance of having to go to hospital because of her sibling’s CHD but explains that although some may anticipate the hospital environment as scary, this is not her perspective. Through repeated positive exposure she has come to find the experience exciting, and nurses are a notable part of this experience.
Tara explained emotional support provided by playworkers during her time there. 
“when I was staying there (at the hospital) I visited him every single day because there was a play nurse as well and we would go into the play area and do crafts together and stuff and I would spend a lot of time with them because I didn’t really have much else to do there…I remember one time I got a bit upset about it in the hospital and I was with the play nurse. I can’t remember what I got upset about but I got upset about being there, I was alright after that I just went to play with him again and it was alright” Tara (15 years old).
A positive hospital experience was largely dictated by how well participants’ siblings were. Those involved in frequent hospital visits recalled positive experiences. These experiences appear to contribute to a perception that hospital is a positive place where their loved ones go to get treated.
Sometimes worry and stress about visiting was caused by inadequate preparation. 
“Once I went in and he was like attached to all the cables and it really made me a bit sad, I didn’t expect to see all the tubes and wires” Adam (12 years old).
One participant made her brother laugh whilst he had a chest drain, this caused him pain and she felt responsible.
“I remember that when that time when I made him laugh and he was like can you stop its hurting me I felt like that was like my fault and I felt bad and well if making him laugh is so uncomfortable then I wonder what it’s like to start with they (the wires) just look really uncomfortable” Sally (15 years old).
Some participants were too young to remember operation time and they formed recollections based on stories their parents told or photographs of that time. 
 “I have no idea because I was only born, I was only under one year or one year old (when he had his operation)” Tristen (8 years old).
 “I've seen pictures and it's just [Ebony] with loads of wires and catheters and stuff coming out of her and stuff, yeah just [Ebony] in intensive care, I've seen pictures of that, but I never actually saw [Ebony] when I went there. I think I remember going into some kind of ward, but I just don't really remember seeing [Ebony]. If I concentrate really hard then I might be able to remember actually seeing [Ebony], but I don't remember it off the top of my head. I feel a bit curious because she's nothing like that anymore. She doesn't have an NG tube or anything like that and no things coming out of her. It's just quite interesting to think about the comparison between what she is now and what she was then. I think she had 3 open heart surgeries or something. That's what mum always mentions the most, her having so many surgeries” Luke (10 years old).
Neither Tristen nor Luke remembers their siblings’ operation time, but Luke has constructed a perspective based on photographs and memories from his family. He has carefully considered his sibling’s current health status and from memories and stories of her operation time constructed a timeline of progress. 
“At the time, I think by the expression on some of my photos I think I was obviously a bit sad, but I think I was also happy that I got to see my brother” Aida (9 years old).
Aida did not remember but constructed her memory of this time from a photograph. She has constructed a memory based on how she would have expected to feel if she experienced the situation.

5.6.6.3 Being separated 
Participants discussed separation associated with surgery and how they missed their sibling and their parents. Separation led to feelings of loss, loss of attachment and loss of a supportive figure when they felt they needed it most. 
 “But I miss [Tom], well I’m used to it now but most of the time I don’t like it, I don’t miss him fighting me, but I just miss him I do miss him when he plays with me, because it is a bit lonely here on my own. Yeah (mum stays at hospital) and so does Daddy, I miss them a lot” Millie (8 years old).
Staying with grandparents or aunties and uncles was accepted, many enjoyed it and made the time special by keeping busy and doing activities. 
 “Last time (my sister was in hospital) I went to my nana’s I went by myself, and I stayed three nights and I did, well face call mummy and daddy and other than that I had a lovely time, I have a lot of fun there. I’m excited (about Tia going to hospital) because I get to spend time with Daddy and also cause I get to go and see my family by myself” Tim (8 years old).
Tim recognises that he missed his parents during this time but explained that time alone with his extended family without his sibling was important to him and something he looked forward to.
“I had to live with my nan and grandad when she was having the surgery. When she came home, mum and dad were doing a lot of stuff with Ebony and I think I had to go and be with Nan and Grandad a lot, so yes. Sometimes I wish that we could just leave [Ebony] with Nan and Grandad which she'd be fine with, and me, Dad and Mum could all just go somewhere” Luke (10 years old).
Tim’s quote suggests he feels resentful of his sibling having exclusive time with his parents and he would like to experience this too. This want to have exclusive time without their sibling was shared by a few participants, but some felt that they wanted their family to be together as much as possible. 

Time alone with his parents was important for Luke too. Luke also explained an extended period staying with Nan and Grandad. This time with Nan and Grandad was also frequent when his sibling returned home because of the care burden on his parents. 

Some participants detailed feelings of jealousy when their sibling was in hospital, perceiving that their sibling was receiving undivided time with their parents, leaving them with a feeling of being left out.
 “Well mum had left me a little note which said we will see you soon don’t worry. I always read it and it felt like, I don’t know. I just couldn’t stop thinking about the fact that they were all in there together and I was just at home but it was alright because over those two weeks I got some days and out and we did things so that was a bit of a distraction really and I got used to it, so it was alright” Tara (15 years old).
Some of the jealousy participants experienced related to gifts or material objects rather than being separated. 
“I get food but that’s really it. I mean [Cal] got a Nintendo and some donuts and then we went home so it’s pretty lucky for him” Zain (11 years old).
Earlier Zain had discussed his worry about how his brother must be feeling before his operation and concern about things which could go wrong during surgery. Despite Zain’s recognition of how hard it must be for his sibling he still feels jealous that there was reward inequality for that difficult time. 

Staying in hospital accommodation was discussed by some participants, whilst others spoke about parents swapping roles or one parent staying at home so participants could stay in their home. Others stayed with relatives from their extended family.
“My dad normally looks after me. So, normally my mum will go into the hospital and stay there for a night, while my dad will take care of me and my sister, and then my dad will go to the hospital and then my mum will stay home, have a rest and look after us. They just keep on going forward and back, forward and back” Nia (10 years old).
Nia is recognising her parent’s burden, constantly going back and forth to hospital. She also recognised that time at home was a rest, understanding her parents’ stress when they have to stay at hospital. She feels responsibility to care for her mum and make sure her time at home with her and her other sister is restful.
 “Most of the time there wasn’t really anywhere, like sometimes mum slept on a chair while she was there, and I know that my Nan slept in the car park because I was staying with my aunty one-night ermm when she was really little and first had to get her operations and stuff but now if it happens, they are more prepared and we know what will happen. If it is long term, then I don’t stay because I can’t really be in it too much otherwise, I will get overwhelmed and get really sad and stuff but ummm usually it’s just ok to be in and out. If anything was to happen, I’m sure I would just go and stay with my Nan” Lucy (13 years old).
Whilst Lucy recognises the need for her mum and nan to be near to her sibling when she was in hospital, she explains that she finds the experience of visiting overwhelming at times. This explanation provides an insight into the learning through experience that her family have gone through over years of hospital admissions, working out ways to adapt to make hospital admissions less stressful for Lucy. She explains her family feeling more prepared which helps her to be ready for staying with her nan.
“I remember from the first few weeks of him being in hospital I stayed with my aunty, my aunty came over from Northern Ireland and I stayed with them at my grandparents’ house and then for the last week or so I stayed in the hospital” Tara (15 years old).
Here Tara demonstrates an effort by her extended family to support and care for her while her sibling was in hospital. Her aunty and cousins coming to England was an exciting thing. For this to coincide with her sibling’s hospital admission helped her to have something to look forward to but also enabled her to be supported by close family while her parents needed to be absent from her life. 
 “When I was 5 and [Ebony] was born, she had to go into hospital for 19 weeks and I lived with my nan and grandad at that time” Luke (10 years old). 
Luke also explains staying with his grandparents but using the word ‘lived’ described the extended period of time that this arrangement was in place. 

5.6.6.4 How I cope and things my sibling taught me
Participants discussed how they recover from worry and fear around operation time and how they cope with daily life. Some participants spoke about knowing there was an end point to their worry, and they just had to get through their sibling’s surgery and recovery, and they knew their worry would ease. 
 “It comes when he, like, goes to have it (the operation), and then it, kind of, goes away when I know it's all over and he's fine, and he's just-, when he comes back, he'll just be, like, the same, old [Hudson] I guess” Zain (11 years old).
Most participants spoke about trying to take their mind off things by keeping busy and distracted. Focusing on positive aspects of a situation or remembering happy things is Lisa’s strategy for coping, she explained trying to forget it as much as possible and talking doesn’t help her forget.
“(when I get worried) I just think of happy things, I just think of the positives, I try and forget it as much as possible. If I talk about it and remember it will make me more worried” Lisa (12 years old).
It (bursting with negative emotions) happened a few times where everything that is going on, everything that happens anywhere else, combines with everything that is going on with [Remi], everything just works its way to the surface and I would just get a bit emotional, and usually I just stay away from people for a little bit and try and calm down and again distract myself from it and just completely try and get rid of the thoughts really cause they’re just usually not great” Lucy (13 years old).
Lucy’s quote explains distracting herself and being alone as her strategy to feel calmer. She describes emotions coming to the surface suggesting that during usual times these remain buried. For Lisa and Lucy dealing with these emotions alone and trying to forget or distract themselves suggests they do not share them, something other participants also described. Despite most participants explaining supportive family members and having freedom to ask questions and share their feelings participants felt they can’t always share their emotions. 
 “Well I don’t think I do tell mum and dad (when I’m worried)” Tristen (8 years old).
Conversely another participant explained that when she is worried, she speaks to her parents. 
“(I speak to) Mummy and Daddy because we were all worried about him” Mille (8 years old).
Other participants valued talking with others, commonly their parents, extended family or friends. Recognising and normalising their feelings and putting them into perspective were valued as beneficial ways to cope. 
 “In the past my teachers and my mum and dad have like reassured me and said that its going to be ok and stuff and when mum was teaching like she was telling us about it because I understood what it was that it isn’t, like it is bad but its. Like cause when he was going through surgery and stuff it’s not like he was gonna die or anything” Emma (13 years old).
Here Emma explains gaining some perspective on her worry helped her, this is important and relates to age and stage of developmental understanding. What Emma was worrying about may have needed understanding, context, and perspective. Discussing this with her parents helped to give her a better understanding of the surgery and rationalise her worries. 
 “It’s also good to have it (how you feel) written down as well because you can look and see has it changed or do, I still need to look at that and then if it’s really bad you might need to talk to your parents you might want to ask to talk to someone else. I also went to the hospital, I don’t know the department, but it was where you go in and talk about things me talking about how [David] has affected me and stuff, sometimes it can be really hard to talk to your parents, you understand but at the same time you want to share what you feel but you know you don’t really want to tell them so it’s nice to talk to someone else” Sally (15 years old).
This quote from Sally illustrates that talking to her parents is helpful if things get really bad but it isn’t her first coping strategy. She identifies that keeping a diary is helpful, but she was the only participant who mentioned this. She expressed a need to communicate her feelings, but her parents were not who she felt most comfortable doing this with, a point also made by Paula. 
 “I get counselling and there is a school group. There is usually a group of maybe six or seven people who are all young carers, so you just talk to them and kinda have a good time sort of thing. I would definatley say I could find people to talk to from time to time. Cause you know they are going through the same situation as you” Paula (15 years old).
Sally and Paula explained how they accessed more formal support through counselling. Both valued having an independent person to talk to but Paula also appreciated peer support from people her age in a similar situation. 

Lucy talks of having someone close to talk to, someone who understands without needing explanations.
 “Maybe talking to someone about it, I think that helped me because school at the time were supportive of it and friends were supportive and I think it helps if you have someone to talk to. If someone knows about it and you’ve talked to them before then you can talk to them in the future” Lucy (13 years old).
Some participants explained that friends were a good source of support. However, others found that friends could not really understand as they were not in a similar position. 
Participants shared an understanding that their situation is not going to change, their siblings’ CHD will not go away, and they need to have some acceptance and move forward. 
 “There will always be a few other feelings a few other small feelings you are never going to truly get it all out. I mean you can go on talking about your feelings but in the end, nothing is really going to change the situation is not going to change so as long as you are not feeling sad or worried or nervous, I think there comes a point where you have to accept it and get on” Sally (15 years old).
Despite many participants recognising challenges they face, many relabelled difficult bits by explaining aspects of their life they feel grateful for. Most participants discussed their strong family relationships and a sense of family cohesion. They also described pride in their sibling and the rest of their family and, intense feelings of love, and protection, see theme ‘effects on me and moving forward’. 
 “We have obviously been very involved is Remi’s life as well, we are really close, and we can talk a lot. But umm and obviously we are a lot closer than a lot of families are and we can talk about anything really so, it’s just nice” Lucy (13 years old).
Lucy explains family closeness because of their involvement in her sibling’s CHD journey. Challenges and trauma they have experienced as a family have led to a close bond and open communication. This provides her with comfort, and she recognises this as something she appreciates and has gratitude for. Participants proudly described their family as being cohesive, close, and helping each other.
“I think a lot of my friends were brought up with their parents telling them that they are amazing and pestering them a lot and my mum didn’t do that it was more of a sort of help each other outlook rather than help yourself, because of [Diane’s] heart condition because we have been taught to look after each other and it’s not those parents just do everything we all have to help out” Amy (17 years old).
Both Lucy and Amy recognise that not all families are this close and associate their family closeness with challenges they face having a child with CHD in the family. Amy clearly explains her family strategy as teamwork. This strategy helps individual family members to cope with difficult things. Rather than all the burden falling to specific family members, lightening the load helps individuals to cope better. 

Overwhelming love and care were described by most participants.
 “I really love my sister; she really loves me too” Ritika (8 years old).
 “She is my sister and, you know, I love her” Nia (10 years old).
Acknowledging participants love and care, there was also a sense of pride about participants’ knowledge. Some participants felt glad that they knew about their sibling’s CHD and felt proud explaining it to others.
 “There was this one time when we were on holiday, and we met this family, and they were always asking questions about it (my sisters heart condition), and I could answer them, and it made me feel very special cause I knew all of this information” Lucy, (13 years old). 
There was a sense that their sibling bond and reciprocated love they experience is intense because participants know that adversity has brought them closer. 

Participants detailed their role in the family in ‘My role in our family’ (section 5.6.6) and often explained ‘helping’ as a way of coping.
 “Umm it makes me a bit well, worried about him but umm I am more just focused on him getting better by like helping him as much as I can in that moment whether it is running to get his mum or comforting while we are sitting down” Adam (11 years old).
Helping his sibling during this situation was a way Adam was able to contribute and this provided him comfort. 

Participants described that having a sibling with CHD has made them mature quicker, have more emotional intelligence and compassion for others. 
“I think there is an element of that actually having younger sibling for quite a few years anyway is quite maturing, but having a younger sibling with problems, she has not had it that easy when it comes to certain things so having a different perspective that isn’t just three kids it’s sort of like my brother is a bit different my sister has congenital heart disease so it gives you a different perspective on the world and gives you more compassion for other people as well. It makes you more accepting of other people. I noticed that when I went to college there were a lot of people who weren’t like me I guess and there was a lot of people who wouldn’t just go up to them and talk to them or just because they looked a bit different other people might be like (Demonstrates a worried facial expression) I wouldn’t do that and I think she has partly helped me with that but I think her heart, like not being scared of people who are different has helped with that” Amy (17 years old).
Amy recognises some positive aspects of her experiences and can identify ways in which this has made her a better person. She explains needing to be more mature to deal with difficult experiences. She recognises that her experiences have made her more compassionate towards others and how this has made her more accepting and inclusive. She has had a frame of reference for comparison, providing an example when she noticed her personality traits were not present in others of her age. She directly attributes these positives to her challenging experiences having a sibling with CHD. 
 “This is very spacey like but when my mum found out that Rach had a heart condition and there was already issues with her like I could already read people expressions, like that’s another aspect of me like I can know when someone isn’t right I guess, so I guess that’s a really good thing as well because I find it easy to understand people, especially if I’ve been through it as well which isn’t easy for everyone but yeah I’ve, it’s a good thing that I’ve learnt that. It’s definitely not all difficult, but I would say, like it’s not just because she has a heart condition but like I’ve kinda grown up quicker in a sense because I’ve had taken on more responsibility that other people my age don’t have to do. So, I guess in a sense it’s made me kind of grown up and I still do things that teenagers would do but it’s like the aspect that I’ve kinda grown up and I like act or do things or say things the way some other people wouldn’t I guess because they haven’t been put in that situation before” Paula (15 years old).
Paula is agreeing with Amy’s observation that maturing quicker and being more emotionally in tune are things which they have learnt from their experiences. Paula also relates her well-developed emotional intelligence back to a way to support her mum during her pregnancy. This caring and supportive outlook is part of Paula’s role in her family and a way in which she appreciates positive lessons learnt from her experiences. 

[bookmark: _Toc135760518]5.6.7 How COVID-19 changed things for me
The fifth theme ‘How COVID-19 changed things for me’ highlights COVID-19 specific data published in the Journal of Pediatric Nursing (Bichard et al. 2022a). Participants were asked how life was before and during the pandemic to help differentiate what usual impact for participants looked like and what was different during pandemic times. The pandemic often increased participants’ household tasks and caring duties at home as external support was unavailable. This did impact education for one participant who fell behind with schoolwork, as burden of caring increased. Lack of knowledge about how COVID-19 affects children with CHD was disclosed by participants. This caused worry and fear and was felt by all members of their family. Some families adopted extensive cleaning routines to keep their sibling with CHD safe and most participants recognised this was mostly for their sibling’s benefit. Often home schooling was initiated early by parents. Participants valued having time with their families and adjusted well to pandemic life and accepted restrictions.

Within this theme there is an acknowledgement of how things changed for brothers and sisters of children with CHD during the COVID-19 pandemic. Participants explained their responsibility to protect their sibling from the virus. This involved keeping informed about government guidance, following rules, and shielding. 
Lack of information about how COVID-19 may affect their siblings was something participants found worrying.
 “In the beginning we didn’t know anything about it, so my mum took us out of school. When the whole thing (COVID-19 pandemic) started and my mum was concerned about him and there wasn’t much about children getting coronavirus and stuff and that was like the last time it (worrying feeling) came up” Emma (13 years old).
Emma explains that her family decided to withdraw her and her brother from school just in case. This demonstrates difficulties families had during a time of limited information and how this caused participants to experience worry about what the impact may be if their sibling caught COVID-19.
 “if he was completely fine and nothing going on in the world then I could feel a bit more safe” Adam (12 years old).
Feeling worried and unsafe in times of international uncertainty are reflected here. Answers to siblings’ questions about the virus and its impact were not available early in the pandemic. Luke explains his role in keeping his brother safe by making sure he followed government guidelines to prevent transmission.
 “We haven't been very worried recently although we were over lockdown. Yes. We were quite worried about [Ebony]. I always need to know the accurate information, so I know what to do” Luke (10 years old).
Considerable guilt was anticipated by participants. They recognised that passing COVID-19 to their sibling would not be intentional, but they would feel responsible and guilty if anything happened.
 “What if I got it and gave it to her, I would never forgive myself” Sally (15 years old).
Participants also demonstrated that they prioritised their siblings’ needs over their own in relation to transmission prevention.
 “I want to keep myself safe but I’m mostly doing it for my brother” Adam (11 years old).
Fears about COVID-19, its spread, and effects of illness on their brother or sister were considerable. As COVID-19 was an invisible virus, there was no way of knowing who had it and this felt worrying. Fear was felt more acutely when CYP were advised to return to school.
 “With Covid happening recently umm if I get even a little bit emotional then it is usually about that kind of thing. I’m so worried especially being back at school you have no idea who might have it” Tara (15 years old).
Participants spoke about family routines adopted to protect their sibling from COVID-19. These included cleaning their bodies and belongings when returning home, isolating within their family home if they felt unwell and keeping physical distance. 
“like if any of us have it (COVID-19) we want to get it off of us because we don’t want (my brother) getting it so we have showers and baths and like brush our teeth and wash all of our phones and face masks and face shields and then wash all of our clothes” Adam (11 years old).
 “Back in March at the start of lockdown I got quite ill so I had to stay in my room for a few days and I just stayed away from him as much as possible because I didn’t want to give it to him. If anyone gets ill we have to stay away for a while” Lisa (12 years old).

Participants all discussed positive and negative aspects of spending more time with their family. 
“My sister’s school opened before mine, so I got to spend time with mummy and daddy” Tim (8 years old).
This quote from Tim also relates to the theme in section 5.6.4 Always, you before me. Time alone with their parents without their sibling with CHD was valued, providing participants an opportunity to be prioritised without distractions.

Most participants referred to their busy lives before COVID-19 with travelling to hospital appointments and juggling school and social activities, much of which was converted online or had to be cancelled. This enabled more time to be spent together as a family playing games, taking walks, and just having time to talk - something they hoped would continue once restrictions were lifted. 
 “I think it’s brought us together more and we go on family walks together a lot. So, it's getting us fitter and healthier, and we're spending more time together” Lisa (12 years old).
Despite recognising that family time together is important participants explained having too much time with family during the COVID-19 pandemic.
 “Shielding at home is boring, we are driving each other crazy” Aida (9 years old).
Not all families were together and COVID-19 restrictions prevented physical contact with extended family which participants found difficult. 
 “We have family who don’t live in England, so we haven’t been able to see them” Sally (15 years old).
 “like I kept informed on everything that was going on, like we told Remi everything that she needed to know but we kept everything quite calm. We never really got out of control or anything, it didn’t really get very bad for us, and I know it got very bad for a lot of people but we were ok for most of it because we are like, we can talk to each other about it and we know that we can be there for each other. So it wasn’t really much of a big deal being together all the time, it’s just quite easy for us” Lucy (13 years old).
Here Lucy explains her role in minimising the worry for her sibling who may have been vulnerable to catching the virus and suffering a worse illness because of her CHD. Lucy had her own worries about COVID-19, but her sibling role was to keep calm and look after her sister. She also expresses gratitude here for having a close family and being able to share their worries. She explains that other families had a worse time and feels lucky that their experience as a family was easy in relation to others.

Participants discussed how they had adapted and adjusting to their new circumstances well. 
 “I don’t remember the other life I had” Ritika (8 years old).
This quote from Ritika demonstrates gravity of changes to daily life siblings had to make, and illustrates the time passed since things were ‘normal’ before COVID-19.
 “Maybe if we shout Jumanji on New Years Eve we will get out of here” Adam (11 years old).
Adam is explaining how strange the early stages of the pandemic were, like it was all a dream, and they had been trapped in a board game. 
Although initial adjustments were a challenge, siblings recognised that this experience was shared by all members of their family.
“It’s hard for my mum she was working from home and doing our school stuff and looking after us” Adam (11 years old).
Participants accommodated adjustments which were mostly increasing their caretaking duties and household chores to keep their family functioning. This was a finding which intensified during the pandemic as families with children had to work from home whilst concurrently providing childcare.
 “because my dad was stuck up there doing his work, so I made everybody lunch and then my dad helped me a bit with some of the lessons” Aida (9 years old).
However, some siblings explained that this was not sustainable and had an impact on their academic commitments.
 “Because I have to look after my sister when my parents are working, I have fallen behind with school stuff” Paula (15 years old).

[bookmark: _Toc135760519]5.6.8 Summary of findings
Participants shared their experiences of having a sibling with CHD and how this meant their life looked different to CYP who do not have a sibling with a heart condition. Participants recognised the importance of their sibling’s needs being prioritised, but they still found this challenging and sometimes wished they had time alone with their parents and an opportunity to be prioritised. Preferential treatment, jealousy and separation were all difficult things that brothers, and sisters deal with, especially around the time their sibling has a hospital admission. Participants shared overwhelming pride and love for their sibling. They acknowledged bravery their sibling displays during hospitalisations and in daily life. Participants expressed gratitude for sharing their life with their sibling and recognised positive attributes they had acquired from their experiences, such as maturity, emotional intelligence, increased understanding, and empathy.

Participants spoke about their role in the family and what this involved. For some this was minimal, whilst others identified as young carers, providing care to meet needs of family members. Participants who were older discussed taking on more responsibility and increasing household chores to keep their family functioning. Helping was identified by some participants as a way to cope and others identified distraction among other specific coping strategies. This gave participants knowledge and experience to manage better in stressful situations and maintain resilience. Participants explained how they felt, with a range of emotions described - intensity and duration of these varied but all participants discussed how they move forward and get on with daily life. 
Things were different during the COVID-19 pandemic, with aforementioned difficulties across the previous four themes intensified. Brothers and sisters needed to play a bigger role in household tasks and caring duties meaning that parents could work from home whilst maintain a functioning household. Reduction of external support factors for families was identified. Some participants focused on positive aspects of family cohesion, helping each other but also spending more time together with immediate family. 
[bookmark: _Toc135760520]5.6.9 Mapping findings to theoretical framework
[bookmark: _Hlk117176222]Theoretical underpinning for this study is Bronfenbrenner’s bio-ecological systems theory, see chapter three. Bronfenbrenner’s bio-ecological systems theory enabled exploration of experiences of CYP in the context of their environment. Understanding different systems enabled more targeted exploration of these topics during interview. This in turn gave an insight into which factors related to CYP’s environment had positive or negative impacts on siblings’ experiences.
For CYP who have a sibling with CHD there are different proximal processes and interaction with systems which brothers/sisters of well children would not encounter. These include diagnosis, treatments, operations and other hospital admissions and attendances. Brothers/sisters of children with CHD witness distress of their sibling and their parents, they process and cope with the prospect of their sibling dying prematurely. This interacts with many systems explained within this theory and with a sibling’s personal characteristics to determine holistic outcomes. Figure 5‑1 illustrates phase one themes as arrows positioned across Bronfenbrenner’s bio-ecological systems theory. Arrows spanning systems represent content of generated themes and how this related to specific systems. Many arrows cross different bio-ecological systems, demonstrating the participants’ perceived impact across these systems. Each arrow has a grey colour gradient supporting strength and frequency of evidence in systems closest to brother/sister who is positioned in the centre. 

In Figure 5.3, colour coded content of themes has been mapped against the different bio-ecological systems described by Bronfenbrenner.  At times the positioning of this content is situated in different systems. This demonstrates the relationship between the individual systems, flexibility between them and context of the information received from participants. An example of this is participants’ interactions with friends. In the theme ‘My life looks different’ three participants discuss their sibling with CHD playing with friends and how this over-exertion can cause an exacerbation of their cyanotic symptoms. They also discuss the implication of witnessing these episodes on their sibling’s friends. Therefore, this inclusion of friends is placed more peripherally on Bronfenbrenner’s bio-ecological systems theory. In contrast, in the themes ‘My role in our family’ and ‘How COVID-19 changed things for me’ participants discussed their friends as key supports and how prioritising their sibling’s needs sometimes meant they could not spend time with friends. Participants discussed care needs and supervision of their sibling and in relation to COVID-19. They discussed facilitating their parents working from home by increasing their supervision for their siblings. They also limited social contact to reduce the spread of COVID-19, which had the potential to cause a worse illness trajectory for their sibling with CHD. Due to the importance participants placed on friends as a support mechanism for these two themes they were placed more proximal to the participant in systems closer to the child.
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[bookmark: _Ref110198121][bookmark: _Ref110198116][bookmark: _Toc135760676]Figure 5‑1 - Key themes mapped against Bronfenbrenner's bio-ecological systems theory.
[bookmark: _Toc135760521]5.7 Discussion
This section discusses phase one findings in relation to available literature from brothers/sisters of CYP with CHD, chronic illness, and specific disease groups. Throughout this section brothers/sisters are referred to as ‘participants’ when discussing ALPS findings and as siblings when discussing published literature as this is how brothers/sisters are defined in sibling specific literature. This discussion section is structured around identified themes.

[bookmark: _Ref120960368][bookmark: _Toc135760522]5.7.1 My Life looks different
Experiences of participants were different depending on severity, treatment intensity and time since diagnosis (or birth of their sibling) in the majority of cases. Most participants interviewed were older than their sibling with CHD and many reported perceived impacts to be more intense when they were younger. This is because some children with CHD require surgery at birth (NICOR 2020). 

Antenatal diagnosis of CHD is common (Frommelt 2014). Hypoplastic Left Heart Syndrome has the highest antenatal detection rates, usually at a 20–22-week scan; a Dutch study found that >93% of HLHS and other single ventricle types of CHD were antenatally diagnosed. Other types of CHD were antenatally diagnosed in 59.7% of cases (Van Velzen et al. 2016). A UK perspective suggests that 50% of children are diagnosed antenatally but most common diagnoses in this group are HLHS and TOF (NICOR 2020). Post-natal diagnosis is usually made soon after birth which was the case for remaining participants. Therefore, the birth of a child with CHD or close afterwards marked the start of when siblings began to feel effects of CHD. 

Higher impact close to diagnosis was reported in an older study by Menke (1987), where siblings identified changes since their sibling’s CHD diagnosis. Siblings identified changes in themselves (n=5, 36%), parents (n=7, 50%) and others (relatives, teachers and friends) (n=4, 29%) (Menke 1987). Siblings of children with HLHS have been reported to have worse adjustment with increasing age (r=0.28, p=0.08) (Caris et al. 2018). This conflicts with findings from ALPS and Menke (1987), which both found perceived detrimental impact to be greater closer to CHD diagnosis/birth. 

Caris et al. (2018) findings could be explained by a developing understanding of CHD, uncertainty about life, fear of illness and increasing responsibilities which come for older siblings. Siblings of CYP with chronic illness are more independent and take on greater responsibility than siblings of well CYP, leading to higher levels of maturity (Christofferson et al. 2020, Woodgate et al. 2016). In addition to maturity CYP develop an understanding of their sibling’s CHD as shown in ALPS. 

Severity of CHD in ALPS was ascertained by classification of CHD into single or biventricular physiology. Single ventricular physiology is a more severe form of CHD usually requiring more surgical interventions, medical care, and more intrusion in daily life (Caris et al. 2018) . Children who have CHD with single ventricle physiology often have multiple complex operations, a longer time in hospital and are more likely to experience comorbidities (Gaynor et al. 2014). Severity of CHD is classified in different ways throughout research (Biber et al. 2019, Denniss et al. 2019), Wray and Maynard (2005) classified CHD into a cyanotic and an acyanotic group. Cyanotic heart disease is more severe, due to associated hypoxia. However, most common types of cyanotic CHD have biventricular physiology (For example: Tetralogy Of Fallot and Transposition of the Great Arteries) (NICOR 2020). This makes classification of severity a challenge in this population. 

Eight participants in ALPS phase one had siblings with single ventricle physiology, representing half the sample. These participants discussed numerous hospital encounters, complex home care routines and frequent displays of symptoms - these descriptions were more common in the single ventricle group. ALPS findings are therefore not unique. In the study by Wray and Maynard (2005) 43% of the 447 mothers surveyed believed siblings were affected in the cyanotic CHD group, 16% in the acyanotic group and 60% if their brother or sister had received a heart transplant. 

Severity of CHD correlates with a higher impact on family members and lower family functioning (Almesned et al. 2013). Two dated studies report conflicting findings relating to severity of CHD and degree of sibling impact. Apley et al. (1967) found that greater CHD severity led to greater psychological impact for siblings but Lavigne and Ryan (1979) found that severity did not affect siblings’ difficulty. Parents report impact on siblings to be greater if more intensive treatments are required. However, siblings are reported to display more behavioural problems when their sibling with CHD requires less intense treatment but restrictions on family life are high (Goldberg and Janus 1997). Restrictions on family life were also identified in ALPS - namely days out, holidays and accommodating sibling’s care needs. The study by Goldberg and Janus (1997) also identified a reduction in family activities, specifically days out and holidays. All ALPS participants who discussed these spoke about inclusion of all members of the family, meaning that their sibling could not fly, or parents would be worried about the location of medical facilities overseas. Their families would choose not to travel abroad so that whatever trips they took together, everyone could be included. This finding supports results from Wray and Maynard (2005) who found that family activities differed as a result of having a sibling with CHD. Parents in this study reported that CHD prevented them from doing things as a family (Wray and Maynard, 2005). 

Siblings of children who have received a heart transplant have experienced cumulative exposure to personal and vicarious stressors (Wray and Maynard 2005). Heart transplantation in the CHD population may be indicated for children with complex congenital heart defects such as HLHS. Children with HLHS commonly receive three palliative surgical procedures (depending on complexity) and some will then go on to have a heart transplant. It is estimated that 70% of infants who undergo these surgical palliation procedures survive to adulthood (Arnold et al. 2014). Only one ALPS phase one participant had a sibling who had undergone a heart transplant for HLHS, therefore potential transferability of findings is limited. Findings confirmed frequent and lengthy hospital admissions, concern for sibling with CHD and parents’ distress. Daily life was affected by medications regimens, feeding difficulties and restrictions on family activity. Limiting family activity and the perceived impact on daily life at home can be related back to Bronfenbrenner’s microsystem and proximal processes, relevant bio-ecological systems which are affected by a life which appears different for a sibling when compared with the life of a sibling of child without CHD.

[bookmark: _Toc135760523]5.7.2 Always you before me
5.7.2.1 Priority
ALPS findings highlight priority that participants perceive their sibling with CHD is given within their family; always being first in line for attention. Participants largely accepted their sibling’s need for priority for time and supervision, but this was something they also wanted. This left them with a conflict of emotions, both understanding and jealousy. ALPS findings are corroborated in studies of siblings of children with chronic illness more broadly, decreased parental attention and increased expectations led to siblings experiencing anger, jealousy, guilt, reduction in social and societal participation and feelings of stigma (Sharpe and Rossiter 2002, Vermaes et al. 2012, Woodgate et al. 2016). 

Siblings of children with cancer explain how everything changes to fit with the needs of their brother or sister (Kobayashi et al. 2015). In a Turkish study exploring impact among adolescents whose sibling received a cancer diagnosis, participants spoke about priority their siblings hold. Participants recognised reasons for prioritisation and accepted them but still experienced some jealousy and resentment (Kaatsız and Öz 2020). Findings from ALPS converge with these results. 

Research suggests that parents also feel considerable guilt that they sometimes need to prioritise their child with CHD over their siblings (Sood et al. 2018). Time and attention parents have for their well child can be reduced to allow more time to meet needs of the child with CHD (Wray and Maynard 2005). This finding has also been identified in research with children with complex medical needs (Wilkinson et al. 2021). 

Advocating for and maintaining safety of a child is a vital part of being a parent but balancing this between a child who needs much more support than another is an additional challenge (Wei et al. 2016). Hypervigilance of parents was reported in a review by Lumsden et al. (2019) who found that many parents found hospital discharge a worry inducing experience and the liberation from hospital made parents feel insecure (Gaskin et al. 2016). Another study by Meakins et al. (2015) found that hypervigilant parents were regimented about medication times, recording observations and daily weights, despite clinicians advising that this was not necessary. Another example of parents placing restrictions on family life relates to worries about exposing the child with CHD to illness. In a qualitative study exploring parents’ perceptions of sibling impact, well siblings were prevented from activities which could expose the child with CHD to illness (Connor et al. 2010). 

Restrictions on family life require further research as it is difficult to ascertain if some restrictions are self-imposed or clinician directed. Janus and Goldberg (1997) found that siblings of children with CHD had more behavioural problems when their sibling required less intense treatment related to their CHD but restrictions on family life were high. 

[bookmark: _Toc135760524]5.7.3 My role in our family
Sibling role for ALPS participants was multifaceted and ever expanding. Findings suggest that CYP worry about everyone else first, leaving their personal worries as the last thing to address. Being a sibling to a child with CHD was one layer of responsibility but being the eldest child added another layer of duty.

Birth order and family structure have been linked to behavioural adjustment, but conflict exists. Older children whose younger siblings have CHD are reported to have less clinically significant behavioural problems (Knight 2018). Conversely worse adjustment is observed in older siblings of children with HLHS (Caris et al. 2018). Possible causes for worse adjustment in the study by Caris et al. (2018) could be explained by repeated exposure to stressful situations and an accumulation of these experiences can itself become stressful (Schamong et al. 2021). 

For ALPS phase one participants, being an older sibling was linked to a sense of responsibility for participants to feel protective towards their sibling with CHD, this finding has previously been identified among siblings of children with a chronic condition (Menke 1987). ALPS participants expressed that their presence and support for their sibling made a positive difference to their lives. This idea is supported in research focusing on children with CHD that found having a sibling improved their quality of life (Im et al. 2018).

Sibling role has been explored in research relating to siblings of children in different disease groups. Woodgate et al. (2016) explains how siblings take on the role of teacher, which fits with ALPS findings. Participants were expected to support their parents whilst they were working from home, help their siblings with schoolwork and meet their care needs during COVID-19. Reports of sharing knowledge about their sibling’s CHD with others also fits with Woodgate and colleagues’ description of siblings as a teacher (Woodgate et al. 2016). 

Supportive protector was a role described by Kroner et al. (2018) in their work with siblings of children with epilepsy. In two studies siblings described their role in observing for signs of seizures, and assisting their parents during their sibling’s seizures and a range of other tasks (Kroner et al. 2018, Webster 2018). These findings illustrate lots of similarities with data collected as part of ALPS, participants explained observing their siblings for signs and symptoms (cyanosis, shivering, breathlessness) and helping them by performing tasks to relieve these symptoms. They also explained alerting parents to these symptoms and assisting their parents by helping with many other tasks. 

Sibling role is sometimes identified as ‘surrogate parent’ (Kroner et al. 2018), something Bursnall et al. (2018) described as a way siblings of children with brain injury restore equilibrium lost during their sibling’s illness. This surrogate parent role was described indirectly in ALPS. Many participants recognised that the ultimate responsibility was with their parents, but they wanted to “double check” or “look out for” their siblings, making sure they had their care needs met and they were feeling well. These roles are viewed by some as positive adaptations (Long et al. 2015), but others suggest this surrogate parent role has a detrimental impact on siblings (D’Urso et al. 2017, White et al. 2017).

5.7.3.1. Physical support
ALPS findings identify roles at home include helping with household chores or caring for their siblings. Older children in particular take on more responsibility, including familiarising themselves with medications, what to do in an emergency and who to contact. 

Consistent with ALPS phase one findings, research with siblings from other disease groups reports changes in roles and routines and an increase in household duties required of siblings to maintain family functioning (Alderfer et al. 2010, Gerhardt et al. 2016, Knecht et al. 2015, Vermaes et al. 2012). Specifically mothers are identified as having reduced caretaking and household duties because of having a child with CHD (Williams et al. 1993). This dated study by Williams et al. (1993) also reported siblings undertook more household chores (Mean difference=0.99, t= 5.39, p<0.01). These household chores were also performed twice as often by sisters rather than brothers (Williams et al. 1993). This was not strongly reflected in ALPS qualitative findings as participants of all genders discussed household chores and identified as young carers. 

ALPS participants spoke about how they found ‘helping’ cathartic. This finding is consistent with research by Lövgren et al. (2016) with bereaved siblings of children with cancer who wanted to be more involved in the care of their siblings. Siblings of children with CHD who identify that home life was disrupted may identify a way to ease the burden on their parents by helping to maintain normality at home and limit family disruption. A Turkish study exploring impact for adolescents of having a sibling with cancer identified a need to increase their household chores and this placed restrictions on their social lives (Kaatsız and Öz 2020). One of their participants even described their childhood as ‘lost’ to explain their responsibilities (Kaatsız and Öz 2020). As most ALPS participants interviewed were the oldest child, they may have been naturally next in line to take on extra responsibility and felt responsibility to do so. This finding is congruent with other sibling research studies (Brennan et al. 2013, Prchal and Landolt 2012). 

Changes in family functioning during periods of ill health for a child in the family are also reported in studies of children with cancer, siblings report unhealthy or chaotic family function during treatment time (Kobayashi et al. 2015, Long et al. 2013) and loss of usual routines (Long et al. 2015, Prchal and Landolt 2012). Unmet needs are also identified by siblings during times of oncology treatment, with siblings reporting a decrease in parent relationships during this time, greater distress and less attention (McDonald et al. 2015, Yu and Bang 2015). Parents of children with CHD report that trying to maintain normality helps them and their family to cope (Lumsden et al. 2019, Williams et al. 2013). ALPS findings are similar but rather than specific treatment regimens the most intense disruption was reported to be around operation time when children with CHD would remain in hospital and parents were split between home and hospital or absent from home for periods of time. 

Kinship care was described by ALPS participants and extended families were often included in care and attention of CYP during their sibling’s hospitalisation. All participants reported enjoyment staying with family or being cared for by others in their own home. However, this enjoyment was mirrored with concern for their sibling, their parents and difficulties being separated; a finding replicated in other studies. Ravindran and Rempel (2011) explain two themes which emerged from interviews with grandparents: Stepping in as needed and safeguarding relationships. Grandparents have also identified their role in meeting siblings’ developmental needs, providing routine and taking them on outings (Ravindran and Rempel 2011). 
5.7.3.2 Worrying about parents
ALPS findings highlight worry participants have for their parents, recognising difficulties from their perspective. Siblings are accurate in their perception of their parents’ distress according to published research. Having a child with CHD affects finances, relationships, and parents’ quality of life (Sood et al. 2018, Wei et al. 2015). Parents experience added emotional stress and have increased levels of stress, depression, and anxiety (Garcia et al. 2016, Wei et al. 2015). Parenting styles and abilities are affected by CHD (Janus and Goldberg 1997, Menke 1987, Redshaw and Wilson 2012). 

Some ALPS participants had known their parents were worried but were not able to talk to them about it. Participants were acting as an emotional support to their parents, offering ways to help to reduce parental guilt and distress. This is a recurring finding supported by studies in siblings of children with cancer (Alam et al. 2012, Barrera et al. 2004, Nolbris and Ahlström 2014). ALPS participants demonstrated increased sibling sensitivity, something also reported in studies with siblings of children with cancer (Prchal and Landolt 2012, Williams et al. 2013). 

[bookmark: _Toc135760525]5.7.4 Effects on me and moving forward
Strong negative emotions were portrayed by ALPS phase one participants, these included worry, fear, anxiety, shock, sadness, guilt, and helplessness in addition to feelings of loneliness and jealousy. Some of these findings are consistent with Azhar et al. (2016), their study included 180 families who have a child with CHD. Parents in this study reported 19% of siblings felt neglected and 33% felt jealousy towards their sibling with CHD. Wray and Maynard (2005) also found that mothers reported that siblings experienced insecurities, jealousy, and resentment. Strong negative feelings have also been documented in a systematic review of qualitative studies with children whose sibling had cancer, demonstrating some consistency in findings across disease groups (Long et al. 2018). 

ALPS participants reported considerable worry at different stages, there was baseline concern, described by how quickly symptoms of CHD could turn into something more serious. These left participants wondering what was going to happen and whether their sibling would be ‘ok’. Siblings of children with CHD have reported considerable worry about themselves, their siblings and their parents in earlier studies (Menke 1987). This worry is unsurprising considering the life-threatening nature of CHD and an uncertain future (Denniss et al. 2019). Enduring uncertainty is a concept described in a study exploring experiences of siblings of children with cancer (Long et al. 2015). 

Unpredictability in daily life for siblings of children with CHD was reported in ALPS and there is some evidence which suggests that this is a new form of identifiable adversity which can predict risk of psychopathology later in life (Glynn and Baram 2019, Glynn et al. 2018, Howland et al. 2021). Predictability of family life for siblings of children with CHD may be a protective factor for mental health. This includes efficacy of parenting, mental health of those providing parenting (Glynn et al. 2018, Monk et al. 2019), cohesion of a family (Daniels and Bryan 2021, Fosco and Lydon‐Staley 2020), CYP’s sleep quantity and quality (Mindell and Williamson 2018) and behaviour monitoring (Chang and Qin 2018). 

5.7.4.1 Family cohesion
Increased family cohesion and acknowledgment of difficult times were expressed by phase one participants. This enabled families to experience more togetherness and fostered a team approach to family functionality. This aligns with data reported by siblings of other disease groups, where shared closer family bonds and an appreciation of family time together are identified (Long et al. 2015, Saetes et al. 2017). 

Parents of children with CHD recognise considerable shifts in family dynamics and identity (Jackson et al. 2018, Meakins et al. 2015). A negative impact on self-esteem caused by tension and changes in family dynamics has been identified among siblings of children with chronic illness (McKenzie Smith et al. 2018). Among siblings of children with CHD self-esteem was also lower in the CHD group (M=71.59, SD=12.85, f=3.25, p<0.05) than for siblings of children with CF or Type 1 diabetes (Havermans et al. 2015).

ALPS data identified shared family goals of getting through the operation, dealing with difficult news (such as knowing their sibling would need future surgery) and carrying on with normal life. Other studies highlight benefits of family members all having a part to play in getting through difficult times and overcoming challenges together (Van Schoors et al. 2018). Participants from ALPS reported comfort in being able to help, a role that enabled them to cope and to share challenges individual family members experienced. Findings suggest that difficulties experienced felt more evenly spread across family members and individual emotional burden was shared and lightened. Siblings offered help and assistance to ease the load their parents faced in coping and their inevitable role of providing physical and emotional support to the CYP with CHD. 

5.7.4.2 Information needs
Emphasis on receiving accurate, honest, and current information about their siblings’ CHD was evident in ALPS findings. Open and honest communication is essential for siblings to feel informed and included (Long et al. 2015). It also facilitates coping and resilience. Family communication is also valued as a protective factor for both individual and family resilience (Park et al. 2022). 

Historically, it is believed that information was not shared with children in an effort to protect them, despite CYP gleaning some information about the situation without being told (Bluebond-Langner 1978). Janus and Goldberg (1997) found that 14% of 43 siblings in their study had not been told about their brother’s/sister’s CHD. A qualitative study among Turkish adolescents who were siblings of children with cancer also found a view that parents did not provide enough information because parents wanted to limit worry about their sibling (Kaatsız and Öz 2020). Furthermore, a meta-analysis investigating impact on siblings of having a brother or sister with a chronic illness found that parents and health professionals withheld difficult information from siblings (Vermaes et al. 2012). ALPS findings illustrate providing the right amount and type of information is a challenging balance, as participants had different information needs. 

5.7.4.3 Resilience
ALPS participants highlighted positive aspects of their challenging experiences. Recognising positive personality attributes, supportive structures and coping techniques all demonstrate an ability to be resilient. Resilience is defined as an ability to recover from considerable life events, experiences and daily stress, which helps to bolster positive self attributes (Park et al. 2022). 

Siblings of children with other chronic illnesses have also been described as a resilient population (Alderfer et al. 2010). However, a meta-analysis of siblings of children with chronic illness did not demonstrate positive self attributes, which does not support the presence of resilience in this group (Vermaes et al. 2012). Vermaes et al. (2012) identified the need for disease specific research to highlight issues relevant to the specific population group and protective factors. Research further suggests that brothers and sisters of children with chronic illnesses may also feel more confident, independent, competent and have improved self-awareness and self-esteem (Houtzager et al. 2004, Vermaes et al. 2012). Conflicting evidence from Havermans et al. (2015) suggests that self-esteem among siblings of children with CHD is lower than other disease groups. In ALPS participants did report more self-awareness, maturity, emotional intuition, and well-developed methods of coping, all positive attributes which demonstrate resilience (Brennan et al. 2013, Lee et al. 2014).

Structured mechanisms of coping discussed by ALPS participants included spending time with friends and family, something identified in other research as having a positive effect on psychosocial adjustment (Law et al. 2013). Coping is explained as problem or emotion focused on a review exploring resilience among families of children with autism (Ghanouni and Hood 2021). Ross and Cuskelly (2006) explored coping strategies for siblings of children with autism and found common strategies included: emotional regulation, wishful thinking, social withdrawal, and distraction from the problem. For ALPS participants all except ‘wishful thinking’ were mentioned. These strategies described by Ross and Cuskelly (2006) were emotion focused and research by Chin et al. (2017) found that emotion focused coping was more commonly reported in their sample of siblings who have a brother or sister with autism. Although ALPS data identified mostly emotion focused strategies, some problem focused strategies were also described. Examples included: communication with family, friends, positive reframing of a difficult situation and writing a diary.

ALPS participants focused more on support from immediate and extended family rather than peer support. Previous research with siblings of children with cancer highlights that siblings do not feel fully understood by their friends, which can lead to not discussing feelings with them (Sundler et al. 2013, Yu and Bang 2015). However, studies by Alderfer et al. (2010) and Yu and Bang (2015) highlight importance of support from friends, describing it as higher quality than family support. Their findings are interesting in relation to the application of Bronfenbrenner’s bio-ecological systems theory. Family are placed in the microsystem and the mesosystem incorporates all interactions through proximal processes. Bronfenbrenner (1992) believes systems closest to CYP have most influence. Considering findings from Alderfer et al. (2010) and Yu and Bang (2015), siblings prefer support from their friends, classifying family support as lower quality but family support may have more influence on siblings’ holistic development. 

Findings from ALPS phase one suggest that siblings may have difficulty identifying and communicating their feelings and emotions. This finding is corroborated by a study related to siblings of children with cancer, ‘alexithymia’ was described which refers to a difficulty identifying and communicating emotions. Siblings of CYP with cancer had a higher level of alexithymia than controls (Mishra et al. 2012). However, in Havermans et al. (2015) study, siblings of children with cancer had more reported negative effects than siblings of children with CHD. Findings from oncology literature may not be transferable to CHD group. Siblings of children with cancer have also been found to keep their feelings to themselves (Kobayashi et al. 2015, Nolbris and Ahlström 2014). Hiding emotions has also been identified as a strategy used by siblings of CYP with chronic illness to reduce parental burden (Vermaes et al. 2012). A study by Long et al. (2015) identified that some siblings cope with their feelings and emotions alone due to reduced parental attention. Specific to CHD, siblings who witness and experience their parents’ distress are reportedly more likely to refuse parental affection and attention (Caris et al. 2018). In ALPS talking to family was not always first choice, with some participants choosing not to share their feelings with family and friends at all. This highlights a potential for loneliness.

The present study identified avoidance as another way to cope. This included keeping busy, taking their minds off things or doing different activities which require alternative focus. These ‘emotion focused strategies’ were also reported in a Turkish study with siblings of children with cancer (Kaatsız and Öz 2020). A study by Long et al. (2015) termed this avoidance ‘distraction’, describing it as a way siblings cope with their emotions. This use of avoidance or distraction from intrusive thoughts has been reported extensively (Lummer-Aikey and Goldstein 2021).

More proactive coping mechanisms were also reported in ALPS, most commonly by older siblings. This finding is shared by Turner-Sack et al. (2016) who observed CYP’s experiences of having a sibling with cancer. This study found older siblings commonly described more cumulative difficult experiences and had developed more effective coping strategies. This finding is shared with those of Woodgate et al. (2016) whose participants were siblings of children with complex needs, they reported exploring different ways of coping to find an effective method of coping which could also be utilised for future difficult experiences (Woodgate et al. 2016). 

[bookmark: _Ref124432904][bookmark: _Toc135760526]5.7.5 How COVID-19 changed things for me
Children with CHD are thought to be at increased risk of severe COVID-19 related illness, due to their more limited cardiopulmonary reserve, but this depends on severity of CHD and status of their surgical repair (Malviya and Yadav 2020). USA data suggest that children with CHD who have COVID-19 are more likely to experience a longer hospital stay, higher rate of complications and have a higher mortality rate than children without CHD (Strah et al. 2021). During early stages of the pandemic, UK government urged those who were ‘medically vulnerable’ to isolate while more information was gathered (Ghosh et al. 2020, Malviya and Yadav 2020). Participants in ALPS recognised their sibling was ‘vulnerable’ but also described a lack of guidance leading to confusion about what ‘medically vulnerable’ meant and who it applied to. This lack of clarity was shared by children with CHD and their parents in a study by Wray et al. (2021) where mixed reports of unclear and conflicting information about COVID-19 were described, although those who had frequent contact with their healthcare teams felt well supported and received clear guidance (Wray et al. 2021).
Despite lack of clarity, most participants demonstrated a good understanding of COVID-19 transmission and what they needed to do to keep their sibling safe (e.g., handwashing, social distancing). A good understanding of COVID-19 has been demonstrated among children in other studies (Bray et al. 2021a, Bray et al. 2021b). All ALPS participants termed their sibling as vulnerable, which may be as a result of widespread concern among the CHD community and many families choosing to ‘self-isolate’ or ‘shield’ just in case. This caution is supported by a lack of evidence about COVID-19 for paediatric patients with CHD (Tan and Aboulhosn 2020). However, limited knowledge during a time of global concern feeds concerns and worry, something openly discussed during ALPS interviews, corroborated by other research (Asbury et al. 2021, Plante 2020). Challenges were reported for adult siblings of disabled children in a survey by UK based charity ‘Sibs’, in which 91% reported that the COVID-19 pandemic had made their life more challenging (Sibs 2020). 
ALPS phase one findings illuminate difficulties siblings faced adjusting to pandemic restrictions, complicated by frequent changes in policy, which affected their lives. Published literature highlights collateral damage affecting children during the COVID-19 pandemic (Crawley et al. 2020, Feltman et al. 2020). Children are thought to have been hit hardest psychosocially (Ghosh et al. 2020). CYP were mostly confined to their homes and for children living in small spaces or overcrowded housing this is likely to have been a greater challenge (Rosenthal et al. 2020). School closures, lack of outdoor activities, which was especially challenging during winter months, and a distinct lack of routine were evident (Ghosh et al. 2020). This monotony likely caused distress, irritation, and other strong negative emotions (Ghosh et al. 2020), reflected in ALPS data. 
Children with existing mental health problems, disabilities, and those from migrant or low socioeconomic backgrounds are more likely to experience collateral damage caused by the COVID-19 pandemic (Fegert et al. 2020). Adverse psychological and psychosocial outcomes for CYP have been widely reported (Gassman-Pines et al. 2020, Jiao et al. 2020, Patrick et al. 2020, Yeasmin et al. 2020). Bailey et al. (2021) also found that siblings of children with intellectual disabilities reported similar internalising and externalising behaviour pre and post lockdown, further supporting resilience among siblings. ALPS participants spoke about being bored, irritation within the family but also reported enjoying having more time together, something they hoped would continue after restrictions were lifted (Bichard et al. 2022a). Such benefits have also been described for other groups (Magis‐Weinberg et al. 2021, Williams et al. 2021).
There is also evidence of heightened parental stress during the COVID-19 pandemic (Brown et al. 2020). A study in Germany identified a deteriorating family situation, more behavioural difficulties among children and usual family conflicts escalating more quickly in comparison to pre pandemic times (Ravens-Sieberer et al. 2021). Links between parent stress and a child’s negative emotional regulation have been identified (Spinelli et al. 2021). Parents of children with CHD specifically report experiencing baseline stress in diverse ways (Sood et al. 2018). Additional stressors related to a global pandemic could arguably increase parental stress and increase family tensions which may adversely affect the emotional wellbeing of siblings (Creswell et al. 2021, Plante 2020). Although participants in ALPS did not explicitly describe how they were affected by any increased parental stress, they did recognise their parents’ concerns and explained ways in which they supported their parents during that time. 
Educational commitments were discussed extensively in ALPS but only when discussing changes to daily life related to the pandemic. Participants shared their experiences of needing to take on more responsibility, to facilitate their parents working from home. This involved caring for their sibling, making meals, meeting physical care needs and supervision of their siblings. Increasing responsibilities did have a negative impact on schoolwork and this impact has been found in research with siblings of children from a range of illness groups (Brennan et al. 2013, Gan et al. 2017, Long et al. 2015, McLoone et al. 2011, Prchal and Landolt 2012).

[bookmark: _Toc135760527]5.8 Strengths and limitations of ALPS Phase One
Strengths of ALPS phase one include an ability to provide siblings of children with CHD with an opportunity to self-report perceived impact. Despite interruptions to ALPS due to COVID-19 adaptations were made to continue data collection during this challenging time. Selecting a diverse sample of brothers and sisters who had siblings with a range of different types of CHD enabled a range of perspectives to be included. Rich data were obtained from interviews, and this was invaluable for providing a deep insight into participants’ experiences. 

Exclusive charity recruitment for this phase was a limitation, which may have unintentionally introduced a selection bias by inviting families actively involved in support groups. This may have prevented a fully representative sample of the intended population. 

As data collection became virtual participants engaged with online interviews at home. Participants who were interrupted or overheard by their family member may have been reluctant to answer certain questions with open and honest responses through fear of upsetting their family members. However, there were positives to online interviews, such a time saving for participants and being interviewed in a familiar environment. As described in more detail in Bichard et al. (2022b) participants could share their environment which helped to build rapport during interviews. 

[bookmark: _Toc135760528]5.9 Implications for future research
Adopting a virtual method for interviews raised additional questions about gaining virtual consent and assent, something which has not been well researched. Clear evidence-based guidelines on safe and effective consent and assent with CYP and their parents would be an important contribution in the field of research with CYP. 

Exploring CYP’s experiences of using a virtual method for interviews requires further exploration. Ease of use, cost saving, and researchers’ experiences have been explored but CYP’s experiences remain unknown. 

Use of PRISM during virtual interviews with CYP who siblings are is also an unreported area of work. Further exploration of the use of PRISM with siblings and its use virtually would be important to bolster the evidence base. Using the PRISM as a visual means of opening conversation and having a tactile representation of impact for CYP should be explored as an additional way to use the PRISM whilst collecting qualitative data. A discussion paper on use of PRISM and virtual data collection during ALPS has been published in ‘Nurse researcher’ (Bichard et al. 2022b). This publication may spark interest for further research in this area.

[bookmark: _Toc135760529]5.10 Concept and measure selection for ALPS Phase Two
[bookmark: _Hlk117608372] This section explains how the constructs identified in phase one data informed phase two measure selection. Constructs were identified during the qualitative analysis process detailed in chapter Methodology and methods. During transcription, familiarisation and coding phases of qualitative analysis detailed by Braun and Clarke (2021b) additional notes were made to identify salient ideas and possible constructs which could be selected for measurement in phase two. This process of concept identification happened prior to the complete reflexive analysis process, enabling selection of constructs and identification of validated measures to enable timely ethical amendments which were required before undertaking data collection for phase two. Figure 5‑2 is a mind map of these constructs, the red circles identify overall concepts which could be measured in Phase Two of ALPS. The smaller blue circles illustrate aspects of these constructs which were identified during initial review of participants’ transcripts. 
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[bookmark: _Ref103164100][bookmark: _Ref103164094][bookmark: _Toc135760677]Figure 5‑2 - Mind map of concepts identified in ALPS phase one data
Table 0‑4 shows how codes and themes link to identified constructs. How Covid-19 changed things for me was a specific theme, relating exclusively to the pandemic, this was excluded from the construct selection process. As efforts were made during interview to separate COVID-19 specific findings, it was important for ALPS overall findings to maintain longevity, representing pre pandemic life and allow possible transferability to post pandemic life. Therefore, construct selection focused on four themes. These four themes are mapped against participant quotes, and selected constructs which could be measured for phase two, see Table 0‑4. 


[bookmark: _Ref103164217][bookmark: _Toc135760639]Table 0‑4 - Integration of participant quotes, codes, constructs, and themes
	Exemplar quotes
	Initial codes
	Construct
	Final theme

	“She is so independent and brave, I think that the congenital heart disease made me more protective of her, definitely” (Amy,17).

“I am more protective of her” (Lucy,13).

“It makes me proud that he is trying his best. I think there are a lot of people who are affected more” (Lisa,12).

“Well, he’s special and there only one of him” (Aida, 9).

“I feel it’s made me more mature” (Sally,15).

“I really love my sister and she really loves me too” (Ritika, 8).

“This is very spacey like but when my mum found out that Rach had a heart condition and there was already issues with her like I could already read people expressions, like that’s another aspect of me like I can know when someone isn’t right I guess, so I guess that’s a really good thing as well because I find it easy to understand people, especially if I’ve been through it as well which isn’t easy for everyone but yeah I’ve, it’s a good thing that I’ve learnt that.” (Paula,15).


	Support groups and charities

Feeling proud, love and gratitude

Positive attributes gained from having a sibling with CHD

Relationships

Emotional awareness/intelligence

Helping at home

Family time and activities

Sibling time and relationship

Social time and friends

Information seeking and needs
	Resilience


	Effects on me and moving forward

My life looks different

	“We went to an outdoor lido and within the first two minutes, he went completely blue, and I was wondering how everyone else wasn’t screaming” (Sally, 15).

“You can never really know when it’s quickly going to change. Like she did the other night, she came downstairs and looked awful she felt horrible, so it can change that quickly and it’s a bit, like a lot to take in one go” (Lucy, 13).

“She was in hospital; she had a lot more meds and she had an NG tube. It just really affected daily life, mum and dad did lots of stuff with Ebony and it affected me a lot” (Luke,10).

“He had, I think they were called drains or drips and I think he had about three of them on his belly, whenever he went for a walk, he had to have them in this like wagon next to him, there was something really horrible about them” (Lucy, 13).
	Sibling with CHD vulnerability

Serious and immediate

Positive attributes gained from having a sibling with CHD

Being cared for by others

Caring for their parents

CHD doesn’t define their sibling

Emotional awareness

Family members on different journeys

Feeling left out

Helping at home

Impact of CHD on everyday life

Memories of seeing brother or sister in hospital

Operation time
	Trauma 


	Effects on me and moving forward


	“I’m a young carer for Rach, if I want to go out with my friend I have to put looking after Rach ahead of going out with my friend” (Paula, 15).

“I worry about him, but I am more focused on him getting better by like helping him as much as I can” (Adam, 12).

“because of her heart condition we have been taught to look after each other and it’s not just that parents just do everything we have to help out” (Amy, 17).

	Sibling with CHD vulnerability

Sibling role

Feeling proud, love and gratitude

Positive attributes gained

Caring for their parents

CHD doesn’t define their sibling

Family identity

Family members on different journeys

Feeling left out

Impact of CHD on everyday life

Impact on school

Impact on sibling time and relationship

Impact on social time and friends

Information seeking and needs
	Being a young carer

Altruism
	My role in our family

	“At times it’s definitely stressful (caring for sibling) and it can be a bit too much, but it’s kind of become a bit normal for me, it's not like I’ve got much choice at the end of the day.” (Paula, 15).

“When he is tired, he is not allowed to jump around, it’s a bit worrying because he doesn’t’ really play with me that much” (Millie, 8).

“Once I went in and he was like attached to all the cables and it really made me a bit sad” (Adam, 12).

“There is always a feeling that something is going to happen” (Lucy, 13).

“When she goes for check-ups, I feel worried” (Luke, 10).

“I get a bit scared that something might happen to him” (Charlie, 14).


	Sibling with CHD vulnerability

Sibling with CHD get preferential treatment

Serious and immediate

Being cared for by others

Caring for their parents

CHD doesn’t define their sibling

Emotional awareness

Family members on different journeys

Feeling left out

Helping at home

Impact of CHD on everyday life

Impact on family time and activities

Impact on school

Impact on sibling time and relationship

Impact on social time and friends

Information seeking and needs

Memories of seeing brother or sister in hospital

New Normal

Operation time
	Fear/ Worry/ Anxiety/ Stress
	My life looks different

Effects on me and moving forward

	“it’s good to hear other experiences and I’ve met people (at support groups) who are now friends” (Sally, 15).

“She went back to school before me, so I got some time on my own with mummy and daddy” (Tim, 8).

“There is also so many charities out there like with people who can help or people who can, like those sorts of groups and things. I think it’s a good thing to get into those and see that they’ve got those other people around who understand you I guess.” (Paula, 15).


	Support groups and charities

Impact on family time and activities

Impact on school

Impact on sibling time and relationship

Impact on social time and friends
	Social Support

Relationships


	Effects on me and moving forward

	“It’s rare we go out as a whole family, I guess that’s the main thing that affects us.” (Paula, 15) .

“I was excited about her going to hospital because I get to spend time with daddy and also cause I get to go and see my family by myself” (Tim, 8). 

“I just couldn’t stop thinking about the fact that they were all in there (hospital) together and I was just at home” (Tara, 15).

“When I was 5 and she was born, she went to hospital for 19 weeks and I lived with my nan and grandad at the time” (Luke, 10).

“If we go for a walk it might need to be shortened quite a bit because he can’t do as much” (Lisa, 12).

	Being cared for by others

Caring for their parents

Emotional awareness

Family members on different journeys

Feeling left out

Helping at home

Impact on family time and activities

Impact on sibling time and relationship

Impact on social time and friends

Information seeking and needs

Operation time
	Family time
	Always you before me

My life looks different

Effects on me and moving forward

	“If I get worried at home I would go to my room and isolate myself for a minute, try to think of different things” (Lucy, 13).

“(I talk to) Mummy and Daddy because we were all worried about him” (Millie,8)
“I get counselling through them, there is also a school group. Like at the moment there hasn’t been but there is usually a group of maybe six or seven people who are all young careers, so you just talk to them and kinda have a good time sort of thing.” (Paula, 15).
	Ways of coping

Emotional awareness

Feeling proud, love and gratitude

Impact on family time and activities
Impact on sibling time and relationship

Impact on social time and friends

Information seeking and needs

Positive attributes gained
	Coping/Coping skills
	Effects on me and moving forward

	“I knew she had heart problems cause I had been told but I didn’t really understand what any of it meant” (Amy, 17).

“I did get a phone for the sole purpose of texting my mum and making sure she was ok (sister in hospital), so we just kind of adapt” (Lucy, 13).

“I would ask mum to video call dad so I can see my sister in hospital” (Ritkia, 8).

	Sibling role

Emotional awareness

Impact on family time and activities

Impact on sibling time and relationship

Impact on social time and friends

Information seeking and needs

Positive attributes gained
	Communication
	My life looks different




[bookmark: _Toc135760530]5.11 Considerations and decisions
Validated measures used in other research projects or literature reviews were documented in a spreadsheet. This spreadsheet included detail about chosen constructs, possible validated measures, their internal consistency, intended age range, cost, time taken to complete and other administration guidance and references. To demonstrate this decision-making process the spreadsheet is detailed in Appendix 8 – Constructs and possible measures for consideration in ALPS Phase Two. As seen in Table 0‑4 some identified constructs from ALPS data fit neatly with measurable constructs identified in tool development literature. However, some did not and so exploring and defining constructs was important to ensure that what was being measured in phase two directly linked to findings from phase one.

[bookmark: _Toc135760531]5.11.1 Intrapersonal perceptions and fear 
Many ALPS participants’ narratives included reference to feelings of worry, fear, anxiety and feeling stressed. These terms were used interchangeably to explain participants’ feelings and emotions relating to their sibling’s CHD. Considering how authors have measured these negative feelings in other sibling studies, they have been labelled as Intrapersonal perceptions (Hodapp et al. 1997, Sahler and Carpenter 1989). Intrapersonal means ‘within’ suggesting that intrapersonal perceptions deal with feelings experienced by a person and how they think and process these feelings (Sadikaj et al. 2015, Wagner et al. 2018). ALPS participants shared these intrapersonal perceptions and explained how they coped with these feelings, also demonstrating their resilience.

Self-esteem in relation to intrapersonal perceptions relates to how a CYP would perceive themselves independently of any external influencing factors, such as how other perceive them. Self-esteem could also be examined from an interpersonal relationships perspective, examining how CYP’s relationships affect their personal self-esteem, including feedback from others and quality of relationships (Wagner et al. 2018).

[bookmark: _Toc135760532]5.11.2 Interpersonal Relationships
From Table 0‑4, constructs including relationships and social support were identified from participants’ narratives. These findings are not unique to ALPS, other reviews have identified that strong relationships are supportive factors for siblings of children with CHD and other chronic illnesses (Kelada et al. 2021, Parker et al. 2019, Schamong et al. 2021, Wawrzynski et al. 2021). Interpersonal relationships have been described as ‘between’ people, demonstrating relationships participants have with their parents, sibling, peers, teachers, charities (Wagner et al. 2018). 

[bookmark: _Toc135760533]5.11.3 Communication
Communication was a common construct shared in participants’ narratives at different time points. Communication and information were important to help CYP feel informed and included. Communication about siblings’ CHD was often provided by parents, which has some link to interpersonal relationships. Communication is also a recurring element of sibling impact in other research specific to CHD (Parker et al. 2020, Schamong et al. 2021). 
Lack of information has been reported in various studies interested in outcomes for siblings of children with CHD (Parker et al. 2020) and children who have a brother/sister with chronic illness (Fredriksen et al. 2021, Kelada et al. 2021, Lummer-Aikey and Goldstein 2021). 

Parents may want to protect or shield siblings from additional stress by only providing limited information about their brother’s/sister’s illness (Long et al. 2018). In early work by Bluebond-Langner (1978) open and honest information sharing with children was recommended . Honest communication and information sharing appropriate to CYP’s development is also stipulated in NICE guidance (NICE 2021). 

Sharing health information with children is now accepted as best practice in contemporary healthcare (Stein et al. 2019). Advances in communication mean than withholding important information from children is no longer thought to be in a child’s best interests (Sisk et al. 2016). Family-centred care philosophies also recognise the detrimental impact of poor communication on parents and siblings (Al-Motlaq et al. 2019, Gill 2020, Latour and Coombs 2019, Lisanti et al. 2019). Lack of information about their brother’s/sister’s illness may leave siblings feeling isolated with unnecessary worry (Long et al. 2018). Understanding a child’s emotional, psychological and cognitive development in addition to their cultural, religious and family belief systems could enable individualised communication which reduces the incidence of misunderstandings (Stein et al. 2019). Lack of information provided to siblings may also account for considerable shock if they have been protected from the illness or its severity (O'Shea et al. 2012). There is available literature about the difficulty professionals experience talking to children about their diagnosis (Stein et al. 2019) but limited information about healthcare professionals directly communicating with siblings. 

[bookmark: _Toc135760534]5.11.4 Post traumatic growth
In Table 0‑4, trauma is identified as a construct from participants’ quotes. Participants had experienced difficult emotions and reported some negative influences and changes in their lives. However, positive emotions and life changes were also identified, including increased family cohesion, positive coping mechanisms, increased levels of appreciation, and more maturity and emotional intelligence than their peers. These positive aspects following a traumatic experience or cumulative trauma may suggest presence of Post Traumatic Growth (PTG).

PTG refers to positive life changes which occur after emotional and intellectual processing of a traumatic experience (Vloet et al. 2017). Trauma itself is not a precursor to PTG but rather the process of dealing with the trauma is likely to contribute to PTG (D’Urso et al. 2017). There is disagreement in the literature about presence of post traumatic symptoms when measuring PTG (Vloet et al. 2017). Zoellner and Maercker (2006) suggest that post traumatic symptoms are only present after an extreme event and therefore unlikely to be present in those who experienced minor stressors or those which are part of normal development. However, Zhou and Wu (2016) explored PTG among adolescents who had experienced an earthquake and found PTG and post traumatic symptoms or stress are different constructs and should be regarded as separate. For siblings of children with CHD their trauma may be an accumulation of smaller traumas, vicarious trauma where they observe their siblings or parents suffering in relation to CHD or witnessing an acute event such as a medical emergency (McWhorter et al. 2022).
ALPS study population included a range of different types of CHD, differing in severity. With a condition such as CHD it is challenging to identify what the traumatic event for siblings might have been. During the concept and measure selection process a trauma checklist was developed for ALPS participants to complete alongside a PTG measure. Content of this checklist was based on available literature but had potential to be distressing for participants and was not suitable for children to complete without parental involvement or researcher presence. Some of the positive effects of PTG resemble some aspects of resilience, such as becoming more resilient after trauma is an example of PTG (Vloet et al. 2017). Whilst they are conceptually different, resilience could be measured more accurately and provide an insight into risk and protective factors for this population.
[bookmark: _Toc135760535]5.11.5 Resilience
“Resilience can be broadly defined as the capacity of a dynamic system to adapt successfully to disturbances that threaten system function, viability, or development” (Masten 2014).
Definitions of resilience in psychology and health sciences commonly refer to resilience as a process (Masten and Monn 2015, Ungar 2018). There is appreciation that resilience can change over time, with age, and is dependent on resources available to an individual in the context of their socioecological systems (Cahill et al. 2022). However, there is some conflict in this idea as focusing on the resilience of socio-ecological systems is closer to the descriptions of resilience as a trait rather than a process (Quinlan et al. 2016). This conflict still needs clarity as conceptualisations of resilience are refined within disciplines (Ungar 2018). Those who advocate for resilience as a process agree that resilience can change with time and circumstances, systems change to accommodate adversity and positive adaptation (Isokääntä et al. 2019). Recognising resilience as a process is integral to measurement, reporting of results and discussion of resilience in this thesis. 
Definitions of resilience are complex and varied across disciplines, which make conducting research in this area challenging (Fletcher and Sarkar 2013). Despite variation of definitions, most historical and modern definitions support the idea that resilience is a positive adaptation in the face of adversity (Garmezy 1992, Masten et al. 1990, Ungar and Theron 2015).
Resilience involves persistence, resistance, recovery, adaptation and transformation (Ungar 2018). Resilience functions through internal and external systems (Vannest et al. 2021). Internal or psychological resilience refers to a person’s capacity to recover from adversity (Quinlan et al. 2016). Socio-ecological resilience is the ability of a ‘system’ (including an individual) to recover from adversity but also acknowledges the role of surrounding systems which may also impact their adaptation (Ungar 2018). Research focusing on socio-ecological systems refers to ecological systems such as forests, fisheries and urban growth (Bousquet et al. 2016). In this context a socio-ecological system is referring to social and environmental systems with an individual at the centre (Bronfenbrenner and Morris 2007). As resilience is defined as positive adaptation following adversity these two constructs will also be explored in more detail. 
[bookmark: _Toc135760536]5.11.6 Adversity
Adversity is described as ongoing daily hassles, life events and trauma (Isokääntä et al. 2019). The power and quantity of this adversity affects resilience (Ungar 2018). Encountering difficulties is part of life, intensity, and frequency of these challenges changes over the life course (Fletcher and Sarkar 2013). However, 30% of mental health conditions have been associated with childhood adversity (Kessler et al. 2010). Change is needed to enable availability of resources, more effective coping, foster resilience and increase positive outcomes, thereby reducing the incidence of mental health conditions (Schaefer et al. 2018). Those who experience childhood adversity but do not develop mental health conditions later in life may possess protective factors which could be harnessed to support those at risk (Fritz et al. 2018). Demonstrating the importance of identifying and understanding protective and risk processes for CYP who experience adversity is vital to prevent development of psychopathology (Fritz et al. 2018). The adversity siblings of children with CHD can experience is described in the literature review (chapter two) and includes separation from parents during sibling hospitalisation, vicarious trauma, and a reduction in social and family activities. Siblings of children with chronic illness are thought to be psychosocially vulnerable; family support, strong relationships, sibling purpose and responsibility within the family are thought to be protective processes (Lummer-Aikey and Goldstein 2021, Saetes et al. 2017).

[bookmark: _Toc135760537]5.11.7 Positive adaptation 
Positive adaptation needs to be more clearly defined, as it is unclear if positive adaptation refers to the presence of something (motivation, family support) or absence of something (depression, social inclusion). Positive adaptation should be viewed in the socio-cultural context in which an individual operates (Fletcher and Sarkar 2013). Positive adaptation within social systems has also been recognised by Masten and Monn (2015). However, from a holistic viewpoint positive adaptation could be placed with socio-ecological systems surrounding a child, in line with the theoretical underpinning of this thesis (Bronfenbrenner 1992). Socio-ecological systems are discussed in work by Ungar (2018) who identified that resilient systems need to be open, connected, and dynamic. When adversity occurs, there is some compensation from other systems (Ungar 2018). An ability to positively adapt depends on strength of a system and availability of resources (Ungar and Theron 2015). In relation to this thesis, resilience is a sequence of interdependent actions. Siblings of children with CHD identify resources required to maintain wellbeing, despite stressed environments and frequent challenges. 

[bookmark: _Toc135760538]5.12 Chapter summary
This chapter detailed the findings of ALPS phase one, which explored experiences of having a sibling with CHD and how this affected life of brothers/sisters. Importance of prioritising needs of CYP with CHD was acknowledged, but this was challenging. 
Review of interview data from phase one of ALPS identified potential constructs to be measured in phase two of ALPS. This chapter details decisions about which constructs appeared most frequently and were appropriate for measurement. Continued use of SPQ was supported as Intrapersonal perceptions, Intrapersonal relationships, Fear and Communication were all identified constructs in ALPS one data. Post-traumatic growth would have been an important construct to explore but did not span the entire population as those who had a sibling with mild CHD may not have experienced trauma. Identification of trauma among siblings of children with CHD would be complex. Resilience was another frequently occurring construct identified in ALPS data and was situated in bio-ecological systems, this fit well with the underpinning theoretical framework. These data informed the choice of outcome measures for phase two.
An updated figure on study processes is detailed in [image: ]
 Figure 5‑3. 

[bookmark: _Ref110199923][image: ]
[bookmark: _Toc135760678] Figure 5‑3 - Updated ALPS progress, constructs and questionnaires selected.
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6. [bookmark: _Toc101367894][bookmark: _Toc135760539]Results ALPS Phase Two

[bookmark: _Toc135760540]6.1 Chapter overview
This chapter reports ALPS phase two results obtained from demographic data, Sibling Perception Questionnaire (SPQ) subscales data, content analysis of free text responses and Child and Youth Resilience Measure (CYRM). Tables and stacked bar charts are used to visually represent data. A discussion of results, strengths and limitations and implications for clinical practice are also reported. 

[bookmark: _Toc135760541]6.2 Aims and objectives.
The aim of ALPS was:
To explore perceived impact on children and young people of having a sibling with congenital heart disease. 
Research objectives specific to Phase two are to
To describe: 
· the extent to which siblings’ interpersonal relationships, intrapersonal perceptions, fear and communication about CHD are affected.
· prevalence of resilience amongst siblings of CYP with CHD.
[bookmark: _Toc135760542]6.3 Results for ALPS Phase Two
Following a report on response rate and attrition and sample characteristics, internal consistency of validated measures is reported using Cronbach’s alpha (see chapter 4 for details). Data are descriptively reported, with cautious use of inferential statistics displayed in a table. Specific questionnaire items are explored in more detail and mapped again Bronfenbrenner’s bio-ecological model, the theoretical underpinning of this thesis. 
Free text comments from the SPQ, analysed using content analysis, are reported narratively. 

[bookmark: _Toc135760543]6.3.1 Response rate and attrition
Reported attrition rates are based on those who contacted ALPS but did not complete their questionnaires or who could not be contacted after expressing initial interest. See Figure 6‑1 – ALPS recruitment and attrition flow diagram. Email contact from overseas professionals working in the field of CHD who were supportive of ALPS proved useful for networking and future planning. However, included participants needed to be UK based so overseas collaborations and participation were not possible. 
[image: ]
[bookmark: _Ref110228098][bookmark: _Toc135760679]Figure 6‑1 – ALPS recruitment and attrition flow diagram

[bookmark: _Toc135760544]6.3.2 Time taken to complete questionnaire
Median time to complete questionnaire was 12 minutes and 10 seconds (Interquartile range 7 minutes). These data exclude one extreme outlier of 70 hours and 44 minutes.

[bookmark: _Toc135760545]6.3.3 Data distribution
Data from the CYRM, Intrapersonal, Interpersonal and Fear subscales of the SPQ were not normally distributed but Communication subscale data were normally distributed. Nonparametric tests were used to ensure no violation of parametric test assumptions.

[bookmark: _Toc135760546]6.3.4 Sample characteristics
There were 52 participants in ALPS Phase Two, aged 8-17 years, with a mix of genders represented. Participants were most commonly of white ethnicity, living in 50-80% of the UK’s least deprived areas, suggesting a mostly affluent sample. Majority of participants were the eldest child in their family with their sibling with CHD being the youngest child. Demographic details are summarised in Table 6‑1.

[bookmark: _Ref110228187][bookmark: _Toc135760640]Table 6‑1 - ALPS Phase two sample characteristics
	Demographic data
	n (%)

	Total participants
	52 (100)

	Age (Years)
	

	8-9 Years old
	20 (38.5)

	>10 years old
	32 (61.5)

	Gender
	

	Male 
	24 (46.2)

	Female
	27 (51.9)

	Non-Binary
	1 (1.9)

	Ethnicity
	

	White
	42 (80.8)

	Arab British
	1 (1.9)

	Black/ Black British
	1 (1.9)

	Asian/ Asian British
	3 (5.8)

	Mixed
	4 (7.7)

	Prefer not to say
	1 (1.9)

	Index of multiple deprivation
	

	10% Most Deprived 
	1 (1.9)

	10-20%
	3 (5.8)

	20-30%
	2 (3.8)

	30-40%
	2 (3.8)

	40-50%
	3 (5.8)

	50-60%
	9 (17.3)

	60-70%
	6 (11.5)

	70-80%
	10 (19.2)

	80-90%
	4 (7.7)

	10% Least Deprived
	4 (7.7)

	Eldest
	37 (71.2)

	Middle
	8 (15.4)

	Youngest
	6 (11.5)

	Twin
	1 (1.9)

	Participant medical condition
	

	Yes
	10 (19.2)

	No
	42 (80.8)

	Participant hospital admission
	

	Yes
	17 (32.7)

	No
	35 (67.3)

	Participant visited sibling in hospital
	

	Yes
	45 (86.5)

	No
	7 (13.5)

	Birth order of sibling with CHD 
	

	Eldest
	7 (13.5)

	Middle
	13 (25)

	Youngest
	31 (59.6)

	Twin
	1 (1.9)

	CHD diagnosis classification 
	

	Single Ventricle Physiology (SV)
	23 (44.2)

	Bi-Ventricular Physiology (BV)
	29 (55.8)

	CHD Diagnosis time
	

	Antenatal
	24 (46.2)

	Postnatal
	28 (53.8)

	Sibling with CHD, other co-morbidities
	

	Yes
	25 (48.1)

	No
	27 (51.9)

	Hospital admissions (not CHD specific)
	

	1-5
	18 (34.6)

	6-10
	18 (34.6)

	11-15
	2 (3.8)

	>15
	4 (7.7)

	Too many to count 
	10 (19.2)



[bookmark: _Toc135760547]
6.3.5 Missing data
In the 8+9-year-old age group, responses from five CYRM questions were missing: 9,10,11,14,15 for n=20 participants. These cases were excluded from total score computation as advised by the CYRM user manual (Resilience Research Centre 2018). 10–17-year-old CYRM questionnaires had no missing data and SPQ data for all participants were complete. 

[bookmark: _Toc135760548]6.3.6 Internal consistency
Internal consistency data measured using Cronbach’s Alpha coefficient and mean inter-item correlation value are reported in Table 6‑2. 

[bookmark: _Ref110228237][bookmark: _Toc135760641]Table 6‑2 - Internal consistency of questionnaire measures
	CYRM
	Original Cronbach’s Alpha coefficient reported by 
(Resilience Research Centre 2018)
	ALPS Cronbach’s Alpha coefficient
	95% Confidence Interval
	ALPS Mean inter-item correlation value 

	
	0.82
	0.77
	0.63-0.87
	0.19

	SPQ Subscale
	Original Cronbach’s Alpha coefficient reported by (Carpenter and Sahler 1991)
	
	
	

	Intrapersonal
	0.80
	0.59
	0.41-0.74
	0.13

	Interpersonal
	0.86
	0.72
	0.59-0.82
	0.22

	Fear
	0.65
	0.33
	-0.17-0.58
	0.89

	Communication
	0.67
	0.67
	0.50-0.79
	0.11






[bookmark: _Toc135760549]6.3.7 Descriptions of measured outcomes
A summary of central tendency of all data from 52 participants is displayed in Table 6‑3. For ALPS the range of possible CYRM scores was 17-51. The lowest resilience score in this population of siblings of children with CHD was 35; median and interquartile range are displayed in Table 6‑3. 

[bookmark: _Ref110228276][bookmark: _Toc135760642]Table 6‑3 - Summary of measured outcome data
	Data collection tool 
	Mean (M) or
Median (Md)
	Standard deviation (SD) or Interquartile range (IQR)

	CYRM*
	Md 47
	IQR 4

	Intrapersonal
	Md 23
	IQR 2

	Interpersonal
	Md 12.5
	IQR 3

	Fear
	Md 5.5
	IQR 1

	Communication
	M 7.4
	SD 1.84


*Total scores only available for 32 participants, 10-17 years old, due to missing data.

As described in chapter four, ALPS CYRM data were categorised into low, moderate, high, or exceptional resilience. Table 6.4 illustrates number and percentage of participants in each category of resilience, see Table 6‑4. 

[bookmark: _Ref110228380][bookmark: _Toc135760643]Table 6‑4 - ALPS resilience categories and number and percentage of participants in each category. 
	Converted ALPS categories
	ALPS CYRM data n (%)

	Low <38
	1(3)

	Moderate 38-42
	2 (6)

	High 43-46
	8 (25)

	Exceptional >46
	21 (66)



Data in Table 6‑4 suggest that over half of the sample had exceptional resilience, a quarter had high resilience and less than 10% had moderate to low resilience. Demographic details for those who scored low or moderate resilience were identified as male, eldest child, having a sibling with comorbidities in addition to CHD with frequent hospitalisations. Common to those participants with exceptional resilience scores were that they were in the older age group. However, only total scores for the older age group were available due to missing data. As a result, no descriptive statistics could be reported to delineate protective factors. 

[bookmark: _Ref120963951][bookmark: _Toc135760550]6.3.8 Differences between demographic variables and outcomes.
Each set of demographic variables were collected to show differences between groups and ALPS scores for different outcome measures. These are displayed in a series of tables below. 

Gender groups included CYP who identified as male, female, or non-binary. Kruskal Wallis tests were performed to observe differences between gender groups and outcome measure scores, see Table 6‑5. These tests showed a statistically significant difference only in total Interpersonal score between gender groups. Whilst a Mann Whitney U confirmed no statistically significant difference between Male and Female participants U=462, Z=2.39, r=0.33, (95%CI=0.06-0.55), one non-binary participant had a higher total score. However, as there was only one participant in this group, no further statistical analysis was performed, and this result should be interpreted with caution. 

[bookmark: _Ref110228434][bookmark: _Toc135760644]Table 6‑5 - Comparisons between gender groups and outcome measures
	Independent Variable
	Dependent variable
	Central tendency
	Results

	Gender Groups
Number = (n%) 
	-
	-
	-

	Male (n = 24, 46%)

	CYRM
Median (IQR)
	Male 47 (35) 
Female 47 (43) 
Non-Binary* 
	ꭓ2 (2, n = 32) =3.07, p = 0.21

	Female (n=27, 52%)


	Communication
Mean (Standard Deviation)
	Male 7.45 (SD 1.87) Female 7.54 (SD 1.80) Non-Binary*
	ꭓ2 (2, n = 52) =2.07, p = 0.35

	Non-Binary (n=1, 2%) 

	Intrapersonal
Median (Inter Quartile Range)
	Male 23 (21)
Female 22 (IQR)
Non-Binary* 
	ꭓ2 (2, n = 52) =5.5, p=.063

	
	Interpersonal
Median (IQR)
	Male 14 (3)
Female 12 (3)
Non-Binary 18* 
	ꭓ2(2, n = 52) =9.1, p=.01

	
	Fear
Median (IQR)
	Male 6 (10)
Female 5 (9)
Non-Binary*
	ꭓ2 (2, n = 52) =7.73, p=.021


*Only one participant in this category.

Mann Whitney U tests were performed to identify differences between age groups and outcome measure scores and in Table 6‑6 95% confidence intervals are reported. There were no statistically significant differences in SPQ subscale scores between younger and older age groups. No tests were performed to observe differences between total CYRM scores and age groups, due to missing data. 

[bookmark: _Ref110228494][bookmark: _Toc135760645]Table 6‑6 - Differences between participant outcome measure scores and age group
	Independent Variable
	Dependent variable
	Measure of central tendency
	Results (Mann Whitney U)

	Age Category
Number = (n%) 
	-
	-
	-

	8 + 9 years old
(n=20, 39%)


10-17 years old
(n=32, 62%)
	Communication
Mean (SD)
	8+9 years 7.6 (2) 

10-17 years 7.3 (1.7)  
	U = 304, z= -.296, 
r=-.004, 95% CI [-0.309, 0.235]


	
	Intrapersonal
Median (IQR)
	8+9 yrs. 20 (18.1)

10-17 yrs. 20 (18.6)
	U = 300, z= -.373, 
r=-.005, 95% CI [-0.318, 0.225]

	
	Interpersonal
Median (IQR)
	8+9 yrs. 23 (10)

10-17 yrs. 23 (9.6)
	U = 368, z= .194, 
r=-.002, 95% CI [-0.271, 0.274]

	
	Fear
Median (IQR)
	8+9 yrs. 5.5 (4)

10-17 yrs. 5.5 (4)
	U = 330, z= .198, 
r=-.002, 95% CI [-0.271, 0.274]




CHD Classification in ALPS was divided into Single Ventricle (SV) or Bi-ventricular (BV) physiology. A series of Mann Whitney U tests were performed to identify differences between CHD classification and outcome measure scores, there were no statistically significant differences, see Table 6‑7.




[bookmark: _Ref110228527][bookmark: _Toc135760646]Table 6‑7 – Differences between participant outcome measure scores and CHD classification
	Independent Variable
	Dependent variable
	Measure of central tendency
	Results (Mann Whitney U)

	CHD Classification
Number = (n%) 
	-
	-
	-

	Single ventricle physiology (SV)
(n=23, 44%)
	CYRM
Median (IQR)
	SV 47 (40)
BV 47 (35)
	U = 137, z= .363, 
r=-.006, 95% CI [-0.294, 0.4]

	Bi-ventricular physiology (BV)
(n=29, 56%)
	Communication
Mean (SD)
	SV 7.4 (1.8)
BV 7.4 (1.8)
	U = 344.5, z= .206, 
r=0.02, 95% CI [-0.254, 0.291]

	
	Intrapersonal
Median (IQR)
	SV 23 (21)
BV 23 (18)
	U = 401.5, z= 1.273, 
r=0.17, 95% CI [-0.107, 0.423]

	
	Interpersonal
Median (IQR)
	SV 13 (10)
BV 12 (9)
	U = 358.5, z= .466, 
r=-.06, 95% CI [-0.216, 0.327]


	
	Fear
Median (IQR)
	SV 6 (4)
BV 5 (4)
	U = 361.5, z=.544, 
r=0.07, 95% CI [-0.206, 0.336]



Presence of sibling co-morbidities in addition to a CHD diagnosis was explored to observe any differences in outcome scores. A series of Mann Whitney U tests were undertaken, see Table 6‑8.

[bookmark: _Ref110228585][bookmark: _Toc135760647]Table 6‑8 – Differences between participant outcome measures scores and presence of sibling co-morbidities
	Independent Variable
	Dependent variable
	Measure of central tendency
	Results (Mann Whitney U)

	Sibling with CHD has other co-morbidities
Number = (n%) 
	-
	-
	-

	Yes
(n=25, 48%)
	CYRM
Median (IQR)
	Yes 47 (4)
No 48 (5)
	U = 108.5, z= -.726, 
r=.12, 95% CI [-0.238, 0.449]

	No
(n=27, 52%)
	Communication
Mean (SD)
	Yes 7.6 (1.9)
No 7 (1.6)
	U = 366, z=.531, 
r=0.07, 95% CI [-0.206, 0.336]

	
	Intrapersonal
Median (IQR)
	Yes 23 (3)
No 23 (2)
	U = 373.5, z=.67, 
r=0.09, 95% CI [-0.187, 0.354]

	
	Interpersonal
Median (IQR)
	Yes 13 (5)
No 12 (4)
	U = 356.5, z= .35, 
r=0.04, 95% CI [-0.235, 0.309]

	
	Fear
Median (IQR)
	Yes 6 (1)
No 5 (1)
	U = 370.5, z=.63, 
r=.08, 95% CI [-0.197, 0.345]



Total scores for participants who had visited their sibling with CHD in hospital were observed for differences using Mann Whitney U tests, there was no statistically significant difference in scores between those participants who had visited hospital and those who had not, see Table 6‑9.


[bookmark: _Ref110228612][bookmark: _Toc135760648]Table 6‑9 - Differences between participant outcome measure scores and hospital visitation
	Independent Variable
	Dependent variable
	Measure of central tendency
	Results (Mann Whitney U)

	Visited sibling in hospital
Number = (n%) 
	-
	-
	-

	Yes (n=45, 87%)
	CYRM
Median (IQR)
	Yes 47 (5)
No 49 (3)
	U = 48, z= -1.12, 
r=-.19, 95% CI [-0.169, 0.505]

	No (n=35, 67%)
	Communication
Mean (SD)
	Yes 7.4 (1.8)
No 7 (1.4)
	U = 157, z= -.014, 
r=-.001, 95% CI [-0.271, 0.273]

	
	Intrapersonal
Median (IQR)
	Yes 23 (2)
No 23 (9)
	U = 165.5, z= .218, 
r=-.03, 95% CI [-0.3, 0.244]

	
	Interpersonal
Median (IQR)
	Yes 13 (7)
No 12 (3)
	U = 115, z= -1.154, 
r=-.15, 95% CI [-0.406, 0.128] 


	
	Fear
Median (IQR)
	Yes 5 (1)
No 6 (3)
	U = 114.5, z= -1.21, 
r=-.16, 95% CI [-0.414, 0.118]





[bookmark: _Toc135760551]6.3.9 Relationships between outcome scores
A series of scatterplots were generated to identify relationships between outcome scores. Several negative relationships were visible, with the points forming a line that is higher on the left and lower on the right. These negative relationships were observed between CYRM and Interpersonal relationships, CYRM and Fear and CYRM and Communication, see Figure 6‑2, Figure 6‑3, and Figure 6‑4.
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[bookmark: _Ref110228781][bookmark: _Ref110228689][bookmark: _Toc135760680]Figure 6‑2 - Scatterplot of CYRM and Fear scores 
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[bookmark: _Ref110228783][bookmark: _Ref110228702][bookmark: _Toc135760681]Figure 6‑3 - Scatterplot of CYRM and Communication scores
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[bookmark: _Ref110228785][bookmark: _Ref110228710][bookmark: _Toc135760682]Figure 6‑4 - Scatterplot of CYRM and Interpersonal perception scores
A positive relationship was visible as points form a line with a higher gradient on the right and this reducing on the left. A positive relationship was demonstrated between interpersonal and intrapersonal, intrapersonal and fear and interpersonal and fear, see Figure 6‑5, Figure 6‑6, and Figure 6‑7. Strength of these relationships was determined using recommendations from Cohen (2013). Results are displayed in Table 6‑10 - Summary of correlations data. 


[image: ]
[bookmark: _Ref110228837][bookmark: _Toc135760683]Figure 6‑5 - Scatterplot of Intrapersonal relationships and Fear scores
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[bookmark: _Ref110228838][bookmark: _Toc135760684]Figure 6‑6 - Scatterplot of Intrapersonal perceptions and Intrapersonal relationship scores
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[bookmark: _Ref110228840][bookmark: _Toc135760685]Figure 6‑7 - Scatterplot of Interpersonal perceptions and Fear scores

A summary of correlations is reported below in Table 6‑10, resilience scores and interpersonal relationships showed a small negative correlation, suggesting that participants reporting more problems with interpersonal relationships have less resilience. A medium negative correlation was identified between participants receiving more communication about their siblings’ CHD and having lower resilience scores. Medium negative correlation was also identified between lower resilience scores and more fear about their siblings CHD. A medium positive correlation was found between interpersonal and intrapersonal concerns, increased fear and interpersonal concerns and intrapersonal concerns and fear. 




[bookmark: _Ref110228950][bookmark: _Ref110228921][bookmark: _Toc135760649]Table 6‑10 - Summary of correlations data
	Outcome (n)
	Outcome (n)
	Correlation Coefficient (r) [95%CI)

	Interpersonal (32)
	CYRM (32)
	-.284 [-0.575, 0.071]

	Fear (32)
	CYRM (32)
	-.449 ([-0.689, -0.119]

	Communication (32)
	CYRM (32)
	-.368 [-0.635, -0.023]

	Interpersonal (52)
	Intrapersonal (52)
	.376 [0.115,0.588]

	Fear (52)
	Interpersonal (52)
	.329 [0.062, 0.552]

	Intrapersonal (52)
	Fear (52)
	.429 [0.177, 0.628]



[bookmark: _Toc135760552]6.3.10 Review of specific questionnaire items in relation to theory
Bronfenbrenner’s bio-ecological systems theory (Bronfenbrenner and Morris 2007) details five systems surrounding a child which influence their development, including proximal processes which involve child and parent interaction. See chapter three for more detail.  Relevant questionnaire items from both the SPQ subscales and CYRM were examined in more detail. These questions were chosen for further exploration as they specifically focus on those bio-ecological systems closest to a child, the microsystem, and proximal processes.  

6.2.10.1 Child at the centre of bioecological systems theory including proximal processes
This section begins with a stacked bar chart Figure 6‑8 demonstrating percentage of participants who gave Likert scale responses to specifically selected individual questions. A series of Kruskal Wallis and Fisher exact test results are then reported examining differences between demographic variables and responses to each item, see Table 6‑11. 
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[bookmark: _Ref110229171][bookmark: _Toc135760686]Figure 6‑8 - Stacked bar chart demonstrating percentage of participant responses to specifically selected individual questions.



[bookmark: _Ref110229324][bookmark: _Toc135760650]Table 6‑11 - Differences between relevant sample characteristics and item responses
	Measurement tool
	Questionnaire item
Dependent variable
	Independent variable

	Mean (Standard deviation)
	Results

	Intrapersonal relationships
Median (Inter Quartile Range)

	I wish I knew someone who understands how I feel about my brother/sisters CHD.
	Age (Years)
	Never 11.5 (5)
Sometimes 11 (5)
Always 10 (4)

	ꭓ2 (1=52) = 0.31, p=0.85. 



	
	
	Sibling with CHD has co-morbidities
	-
	p= 0.92 Fisher’s exact test***

	
	
	Single ventricle physiology (SV)
Bi-ventricular physiology (BV)
	-
	p = 0.23 Fisher’s exact test***

	Communication
Mean (Standard Deviation)
	I can talk to my parent(s) about my brother/sister’s heart condition.
	Age (Years)
	Never 11 (4)
Sometimes 11 (6) 
Always**
	ꭓ2 (1=52) = 0.018, p=0.89

	
	
	Gender Groups
	-
	p=1.0, Fisher’s exact test***

	
	
	Participant birth order 
	-
	p=0.458, Fisher’s exact test***

	Communication 
Mean (SD)
	I can talk to my parents about my schoolwork.
	Age (Years)
	Never 11 (4)
Sometimes 13 (7)
Always**
	ꭓ2 (1=52) = 1.61, p=0.204.

	
	
	Gender groups
	-
	p=0.763, Fisher’s exact test***

	
	
	Participant birth order
	-
	p=0.409, Fisher’s exact test***

	Interpersonal relationships
Median (IQR)
	I feel I don’t want to bother my parents with my worries
	Age (Years)
	Never 9 (5)
Sometimes 12 (5)
Always 14 (5)
	‘ꭓ2 (1=52) = 5.261, p=0.72

	
	
	Participant birth order
	-
	p=0.48, Fisher’s exact test***

	Communication
Mean (SD)
	Since my parent(s) found out that my brother/sister has a heart condition they tell me about it
	Age (Years)
	Never 11 (4)
Sometimes 11 (5)
Always**
	ꭓ2 (2=52) = 2.170, p=0.38.

	
	
	Participant birth order
	-
	p=0.02, Fisher’s exact test***

	
	
	Participant visited sibling in hospital
	-
	p=0.03, Fisher’s exact test***

	
	
	Gender groups
	-
	p=0.936, Fisher’s exact test***

	
	
	Sibling with CHD has co-morbidities
	-
	p=1.00, Fisher’s exact test***

	Fear
Median (IQR)
	I worry that I can catch the heart condition from my brother/sister
	Age (Years)
	Never 11 (5)
Sometimes 8.5*
Always**
	ꭓ2 (1=52) = 2.219, p=0.136

	Fear
Median (IQR)
	I feel my friends worry about catching the heart condition from my brother/sister
	Age (Years)
	Never 11 (5)
Sometimes 9*
Always**

	ꭓ2 (1=52) = 2.70.261, p=0.10

	Fear
Median (IQR)
	I wish I had known more about my brother’s/sister’s heart condition.
	Age (Years)
	Never 9 (5)
Sometimes 11 (5)
Always 11 (5)
	ꭓ2 (2=52) = 2.44, p=0.295

	
	
	Participant birth order
	-
	p= 0.82, Fisher's exact test***

	Fear
Median (IQR)
	I am afraid of my brother’s/sister’s heart condition
	Age (Years)
	Never 11.5 (6)
Sometimes 11 (5)
Always 11 (3)
	ꭓ2 (2=52) = 0.196, p=0.91

	
	
	Participant birth order
	-
	p=0.88, Fisher’s exact test***

	
	
	Gender groups
	-
	p=0.22, Fisher’s exact test***

	
	
	CHD classification
	-
	p=0.46, Fisher’s exact test***

	
	
	Participant visited sibling in hospital
	-
	p=0.25, Fisher’s exact test***

	
	
	Sibling with CHD has co-morbidities
	-
	p=0.60, Fisher’s exact test***


*IQR not available due to small subgroup for analysis
**No responses in this category
[bookmark: _Hlk109836777]*** Odds ratio only available for a 2x2 table without empty cells. 

Data presented in Table 6‑11 demonstrate only two statistically significant findings in the communication subscale of the SPQ. When asked ‘Since my parent(s) found out that my brother/sister has a heart condition they tell me about it’ participants who were the middle child in their family received less communication about their sibling’s CHD than the eldest or youngest child. Participants who visited their sibling with CHD is hospital reported they received less communication than those who did not visit. These subgroup analyses should be interpreted with extreme caution as sample sizes were sometimes too small to generate measures of central tendency. 

There were no statistically significant differences in scoring based on demographic variables. Participants’ personal emotions and their interactions with their parent(s) were disclosed via their categorical responses to specific questions. No participants felt they could always talk to their parents about their sibling’s CHD or their schoolwork. There were mixed responses about bothering their parents with their worries, most participants saying they ‘Sometimes’ or ‘Never’ worry about bothering their parents with their concerns. In communication with their parents, only one participant felt their parents ‘Always’ told them about their sibling’s CHD since diagnosis, with most reporting ‘Sometimes’ or ‘Never’. Two participants were ‘Sometimes’ worried about catching CHD from their sibling and three thought ‘Sometimes’ their friends might be worried about catching CHD, most responded this was ‘Never’ a concern for them. 

6.2.10.2 Microsystem
For the microsystem, specific questions were selected which illustrate aspects of this bio-ecological system. These are first presented in a stacked bar chart to illustrate the percentage of responses participants gave to selected questionnaire items from both CYRM and SPQ subscales, Figure 6‑9 - Percentage of responses to selected questionnaire items from CYRM and SPQ subscales.Figure 6‑9. Following this a table is presented with results from Kruskal Wallis and Fisher’s exact tests reporting differences in specific responses in relation to demographic data, see Table 6‑12. 
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[bookmark: _Ref110229620][bookmark: _Ref110229613][bookmark: _Toc135760687]Figure 6‑9 - Percentage of responses to selected questionnaire items from CYRM and SPQ subscales.


[bookmark: _Ref110229709][bookmark: _Toc135760651]Table 6‑12 - Differences in specific responses in relation to demographic data.
	Measurement tool
	Questionnaire item
Dependant variable
	Independent variable

	Central tendency
	Results

	Intrapersonal perceptions 
Median (IQR)
	I wish there was something I could do to make my brother/sister feel better.
	Age (Years)
	Never 12.5 *
Sometimes 11 (5)
Always 10 (5)

	 ꭓ2 (2=52) = 0.799, p=0.67



	
	
	Participant birth order
	-
	p= 0.45, Fisher’s exact test***

	Communication
Mean (SD)
	I can talk to other people my age about my brother/sister’s heart condition
	Age (Years)
	Never 9 (6)
Sometimes 11 (5)
Always 11 (4)

	ꭓ2 (2=52) = 0.7574, p=0.571

	
	
	Gender Groups
	-
	p=0.798, Fisher’s exact test***

	
	
	Participant birth order 
	-
	p=0.03, Fisher’s exact test***

	Intrapersonal 
Median (IQR)

	I feel I have too much to do around the house since my brother/sister got CHD.
	Age (Years)
	Never 11 (5)
Sometimes 10.5 (5) 
Always**
	ꭓ2 (1=52) = 0.48, p=0.82.

	
	
	Birth order
	-
	p= 0.38, Fisher’s exact test***

	Intrapersonal 
Median (IQR)
	Since my brother/sister had CHD, we don’t do as many things as a family.

	CHD Classification
	Never 11 (5)
Sometimes 10.5 (4)
Always 10.5*
	p= 0.68, Fishers exact test***

	
	
	Sibling with CHD has co-morbidities
	-
	p=0.88, Fishers exact test***

	Communication 
Mean (SD)

	I can talk to other adults (like my teachers) about my brother/sister’s heart condition.

	Age (Years)
	Never 9 (6) 
Sometimes 11.5 (5) 
Always 10 (4)
	ꭓ2 (2=52) = 2.767, p=0.25

	
	
	Gender groups
	-
	p=0.659, Fisher’s exact test***

	
	
	Participant birth order 
	-
	p=0.586, Fisher’s exact test***

	CYRM 
Median (IQR)


	I talk to my family about how I feel.
	Age (Years)
	No 14*
Sometimes 12*
Always 9 (3)
	ꭓ2 (2=52) = 6.719, p=0.035

	
	
	Gender groups
	-
	p=0.331, Fisher’s exact test***

	
	
	Participant birth order
	-
	p=0.50, Fisher’s exact test***

	Interpersonal relationships
 Median (IQR)
 
	I wish my parents would spend less time with my brother/sister with the heart condition.
	Age (Years)
	Never 10 (6)
Sometimes 10 (6)
Always 10*
	ꭓ2 (2=52) = 0.606, p=0.38

	
	
	Participant birth order
	-
	p= 0.24, Fisher’s exact test***

	
	
	Gender groups
	-
	p= 0.92, Fisher's exact test***

	
	
	CHD classification
	-
	p= 1.00 Fisher’s exact test***

	
	
	Sibling with CHD has co-morbidities
	-
	p= 0.90 Fisher’s exact test***

	Intrapersonal perceptions 
Median (IQR)


	I understand my parents have to spend more time with my ill brother/sister.
	Age (Years)
	Never 11 (9)
Sometimes 12.5 (6)
Always 8*
	ꭓ2 (2=52) = 5.08, p=0.79

	
	
	CHD classification

	-
	p= 0.34, Fisher’s exact test***

	
	
	Sibling with CHD has co-morbidities
	-
	p=0.51, Fisher's exact test***

	
	
	Participant visited sibling in hospital
	-
	p=0.50, Fisher’s exact test***

	Interpersonal relationships 
Median (IQR)


	I wish my parents would spend more time with me
	Age (Years)
	Never 11 (5)
Sometimes 10.5 (6)
Always 9.5 (4)
	ꭓ2 (2=52) = 1.587, p=0.45

	
	
	Sibling with CHD has co-morbidities
	-
	p= 1.00, Fisher’s exact test*** 

	
	
	CHD Classification
	-
	p= 0.76, Fisher’s exact test***

	CYRM
Median (IQR)

	My family care about me when times are hard.
	Age (Years)
	No **
Sometimes 13*
Yes 13 (4)
	ꭓ2 (1=32) = 0.00, p=1.00

	
	
	Gender groups
	-
	p=0.24, Fisher’s exact test***

	
	
	Participant medical history
	-
	p=1.00, Odds ratio=1.36, 95% CI [1.09-1.69]


	
	
	Participant experience of being admitted to hospital
	-
	p=0.44, Odds ratio=0.30, 95% CI [0.01-5.52]

	
	
	Participant birth order
	-
	p=0.11, Fisher’s exact test***



*IQR not available due to small subgroup for analysis.
**No responses in this category.
*** Odds ratio only available for a 2x2 table without empty cells. 

Participants were asked to rate their agreement ‘I can talk to other people my age about my brother’s/sister’s heart condition’. There was a statistically significant difference in responses between participants of different birth orders. When asked on the CYRM if they talk to their family about how they feel, there was a statistically significant difference in age, suggesting older participants felt less able to talk to their family about how they feel. 
Most participants wished they could do something to make their sibling feel better. Participants mostly felt like they could ‘Never’ talk to people their own age about their sibling’s CHD. Talking to other adults about CHD was rated as more likely than talking to people their own age and much more likely than talking to their parents. However, some participants still felt they could ‘Never’ talk to other adults about their siblings’ CHD. In contrast on the item on the CYRM – ‘I talk to my family about how I feel' most participants scored their responses as ‘Yes’ or ‘Sometimes’. Most responses did not identify that household tasks increased since their sibling was diagnosed with CHD as no participants rated ‘Always’ but some rated ‘Sometimes’. Many participants reported that family activities were not affected. Although participants ‘Never’ or only ‘Sometimes’ wanted their parents to spend less time with their sibling, they reported mostly that they ‘Never’ understood why their parents needed to spend more time with their sibling. Participants also responded that they ‘Never’ or ‘Sometimes’ wanted their parents to spend more time with them. All participants felt that their family cared about them when times were hard illustrated by responses being either ‘Yes’ or ‘Sometimes’. 

[bookmark: _Toc135760553]6.3.11 Analysis of SPQ free text responses
Free text responses were analysed using content analysis, see section Error! Reference source not found.. Participants added a range of detail in responses and some of these were not possible to categorise due to lack of context or irrelevance to the question. Questions preceding comments boxes are presented below for context. 

For each question responses are displayed in VILD charts, see Appendix 16 - VILD chart showing SPQ items against participant responses for 8+9 year olds. Appendix 17 – VILD chart showing SPQ items against participant responses for 10–17-year-olds.Appendix 18 - VILD Chart showing CYRM items against participant responses. Exemplar quotes are displayed in a table with prevalence numbers and percentages of subcategory occurrence across responses. The entire phase two data set was then combined, and overall categories generated. Common categories were tabulated with exemplar quotes, prevalence, and percentage of category saturation across the entire data set. 

6.2.11.1 SPQ 3. I feel angry about my siblings CHD
As illustrated in Figure 6‑10, 52 participants responded to ‘I feel angry about my siblings’ CHD’ with ‘Never’ or ‘Sometimes’.
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[bookmark: _Ref113887525][bookmark: _Toc135760688]Figure 6‑10 - Responses to SPQ 3. I feel angry about my siblings CHD

Table 6‑13 shows number and percentage of participants who completed this question compared to those who commented via the free text option. 




[bookmark: _Ref110229958][bookmark: _Toc135760652]Table 6‑13 - Number and percentage of SPQ3 responses related to age group
	Response 8+9 years old 
n (%)
	Responses 10-17 years old. 
n (%)

	Sometimes 8 (40)
	Sometimes 9 (28)

	Never 11 (55)
	Never 22 (69)

	Always 1 (5)
	Always 1 (3)

	Total responses 20 (38)
	Total responses 32 (61.5)

	Free text responses (8+9yrs)
	Free text responses (>10yrs)

	10 (50)
	12 (38)



6.2.11.2 SPQ 3: The reasons why it makes me angry are
Of 22 statements, one statement was unclassified ‘getting things wrong’ and three statements reported no anger, leaving 18 responses which were categorised. Initial codes included: worry for their sibling, unfairness, feeling isolated or left out, restrictions on family life and sibling preferential treatment. After initial coding, specific subcategories were generated see Table 6‑14.
[bookmark: _Ref110229991][bookmark: _Toc135760653]Table 6‑14 - Subcategory generation and prevalence across responses for SPQ3
	Subcategories
	Example quotes
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage* (%) of participants 

	Sibling behaviour
	“Sometimes he talks in a baby voice and makes baby noises.”
	2 (20)
	1 (8)
	3 (14)

	Restrictions on our family
	“We can’t do normal stuff.”
	1 (10)
	1 (8)
	2 (9)

	Preferential treatment
	“I feel she gets special treatment and gets more things/money spent on her. I feel she is the favourite sometimes.”
	0
	4 (33)
	4 (18)

	Unfairness and restrictions on siblings’ life 
	“I don’t want him to have as it upsets me that he has a poorly heart and he can’t do some of the things he wants to do”
	6 (60)
	5 (42)
	11 (50)


* Total percentage may exceed 100% as some participant comments had more than one code. 

6.2.11.3 SPQ 6. I think about my brother’s/sister’s CHD
As illustrated inError! Reference source not found.Figure 6‑11 most of the 52 participants responded to ‘I think about my brother’s/sister’s CHD’ with ‘Sometimes’; no participants in the younger age group responded that they ‘Never’ think about their sibling’s CHD and more in the older age group responded that they ‘Always’ think about it.
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[bookmark: _Ref110230074][bookmark: _Toc135760689]Figure 6‑11 - Participant responses to SPQ 6. I think about my brother’s/sister’s CHD

Number and percentages of participants who completed this question and left a free text comment can be seen in Table 6‑15.
[bookmark: _Ref110230134][bookmark: _Toc135760654]Table 6‑15 - Number and percentage of SPQ6 related to age group
	Response 8+9 years old 
n (%)
	Responses 10-17 years old. 
n (%)

	Sometimes 19 (95)
	Sometimes 24 (75)

	Never 0
	Never 3 (9.3)

	Always 1 (5)
	Always 5 (15.6)

	Total responses 20 (38)
	Total responses 32 (61.5)

	Free text responses (8+9yrs)
	Free text responses (>10yrs)

	16 (80)
	26 (81)



6.2.11.4 SPQ 6. Some things I think about are:
In response to ‘Some things I think about are’ one response was unclassified as it lacked context and could not be linked to their sibling’s CHD “playing Roblox, playing with my friends”. This left 43 responses which were coded. Initial codes were: What does the future hold, daily worries, information needs, gratitude for having a sibling, not being there when something happens, restrictions on family life. After initial coding, subcategories were constructed, detailed in Table 6‑16. 

[bookmark: _Ref110230171][bookmark: _Toc135760655]Table 6‑16 - Subcategory generation and prevalence across responses for SPQ6
	Subcategories
	Example quotes
	8+9 years old
number and percentage (%) of participants
	10-17 years old
number and percentage (%) of participants
	Total number and percentage* (%) of participants 

	Gratitude for having a sibling
	“I think it makes him extra special.” 
	1 (6)
	0
	1 (2)

	Unfairness and restrictions on the sibling’s life
	“That it’s unfair he has it as he can’t do stuff he wants to. It’s unfair that he sees me doing things he can’t.”
	2 (13)
	7 (27)
	9 (21)

	Un-met Information needs
	“What happened? And how did it happen. If he will have another surgery. When he will stop to take medicines for his heart.”
	5 (31)
	2 (8)
	7 (17)

	Present and future worries
	“When will she be okay forever, is she going to live to old age.”
	10 (63)
	17 (65)
	27 (64)


* Total percentage may exceed 100% as some participant comments had more than one code.

6.2.11.5 SPQ 14. I am afraid of my brother’s/sister’s CHD
Responses to ‘I am afraid of my brother’s/sister’s CHD’ are displayed in Figure 6‑12 suggesting that those in the older age group reported ‘Never’ being afraid of their sibling’s CHD more than ‘Sometimes’ and the younger age group reported ‘Sometimes’ being afraid more than ‘Never’. The older age group also had more responses reporting ‘Always’ feeling afraid than the younger age group. 
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[bookmark: _Ref110230232][bookmark: _Toc135760690]Figure 6‑12 - Stacked bar chart demonstrating responses to SPQ 14. I am afraid of my brother’s/sister’s CHD


Table 6‑17 illustrates the proportion of free text comments in relation to question responses.
[bookmark: _Ref110230267][bookmark: _Toc135760656]Table 6‑17 - Number and percentages of SPQ14 responses related to age group
	Response 8+9 years old 
n (%)
	Responses 10-17 years old. 
n (%)

	Sometimes 10 (50)
	Sometimes 13 (40.6)

	Never 9 (45)
	Never 15 (46.8)

	Always 1 (5)
	Always 4 (12.5)

	Total responses 20 (38)
	Total responses 32 (61.5)

	Free text responses (8+9yrs)
	Free text responses (>10yrs)

	13 (65)
	15 (46.8)



6.2.11.6 SPQ 14. Some things I am afraid of are:
Two participant responses explained that they were not afraid of their sibling’s heart condition and one uncategorised response was not specific to their sibling’s CHD - “Flies and spiders.” This left 25 responses which were categorised. Initial codes were siblings’ poor health, susceptibility to infection, possibility of death, accidents, time together, sibling relationship, fear of the future. Subcategories for this question are displayed in Table 6‑18.

[bookmark: _Ref110230314][bookmark: _Toc135760657]Table 6‑18 - Subcategory generation and prevalence across responses for SPQ14
	Subcategories
	Example quote
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage (%) of participants* 

	Having CHD
	“Just her having the disease”
	2 (15)
	1 (7)
	3 (11)

	Possibility of their sibling dying
	“Will she die?”
	3 (23)
	3 (20)
	6 (22)

	Siblings worsening health
	“What if the medicine stops working, what if her white blood cells are not able to protect her and she gets sick, what if the heart gets weak again.”
	5 (38)
	9 (60)
	14 (50)

	Sibling support needs
	“What will happen when he lives alone in the future”
	1 (8)
	1 (7)
	2 (7)

	Changes to sibling relationship
	“If he doesn't know who I am. if he will never play with me again.”
	1 (8)
	1 (7)
	2 (7)


* Total percentage may exceed 100% as some participant comments had more than one code.

6.2.11.7 SPQ 25 – My brother’s/sister’s CHD makes me sad
Participants mostly agreed ‘My brother’s/sister’s CHD makes me sad’ A bar chart in Figure 6‑13 displays responses by age.
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[bookmark: _Ref110230443][bookmark: _Toc135760691]Figure 6‑13 - Participants responses to SPQ 25 – My brother’s/sister’s CHD makes me sad

Table 6‑19 details number and percentage of participants who responded and those who provided a free text comment. 


[bookmark: _Ref110230476][bookmark: _Toc135760658]Table 6‑19 - Number and percentage of SPQ 25 responses related to age group
	Response 8+9 years old 
n (%)
	Responses 10-17 years old. 
n (%)

	Sometimes 14 (70)
	Sometimes 22 (69)

	Never 4 (20)
	Never 8 (25)

	Always 2 (10)
	Always 2 (6)

	Total responses 20 (38)
	Total responses 32 (62)

	Free text responses (8+9yrs)
	Free text responses (>10yrs)

	15 (75)
	19 (59)



6.2.11.8 SPQ 25. The reasons why it makes me sad are:
Four participant responses were not categorised, three stated that they did not know why they felt sad and one stated that they felt ‘bad’ without more detail, so this comment was not categorised. This left 30 categorised responses to this question. Initial codes were about worsening CHD symptoms, hospital admissions, dying, unfairness, worry, love, concern about the future. These initial codes were refined to develop subcategories displayed in Table 6‑20. 

[bookmark: _Ref110230499][bookmark: _Toc135760659]Table 6‑20 - Subcategory generation and prevalence across responses for SPQ 25
	Subcategories
	Example quote
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage (%) of participants* 

	Hospital admissions and operations
	“I get sad because when he is in the hospital, I always get scared that he isn't going to be OK.”
	3 (20)
	4 (21)
	7 (21)

	Symptoms 
	“Because my sister is sad and breathless to play with me.”
	3 (20)
	1 (5)
	4 (12)

	Possibility of their sibling dying
	“I think my sister might pass away before me even though I am older”
	1 (7)
	2 (11)
	3 (9)

	Unfairness and restrictions on their sibling’s life
	“When he can’t do something, I can.”
	5 (33)
	5 (26)
	10 (29)

	Being separated
	“When he goes in for operations and I have to stay away from my mum, dad and my brother.”
	1 (7)
	3 (16)
	4 (12)

	How the sibling feels
	“Knowing how much he hates having to have an operation and knowing that he will have to have another one.”
	0
	3 (16)
	3 (9)

	Love and gratitude
	“Even though she (sister) is mean to me all the time I love her.”
	1 (7)
	1 (5)
	2 (6)

	Concerns about personal health
	“It makes me worry if I have some form of the disease.”
	0
	1 (5)
	1 (3)

	What the future holds
	“Will she be normal; Will she have a normal way of life”
	0
	1 (5)
	1 (3)


* Total percentage may exceed 100% as some participant comments had more than one code.

6.2.11.9 SPQ 27. When I feel frustrated, angry, sad etc the things I do are...
The free text comment box ‘When I feel frustrated, angry, sad etc the things I do are...’ was not related to a prior question. All 39 responses were categorised. In the 8+9-year-old group there were 16 responses accounting for 80% of participants. In the 10–17-year-old group there were 23 responses accounting for 72% of participants. Initial codes were coping, distraction, anger, comfort, being with parents, being with friends and being alone. These were refined into subcategories detailed in Table 6‑21. 


[bookmark: _Ref110230526][bookmark: _Toc135760660]Table 6‑21 - Subcategory generation and prevalence across SPQ 27 responses
	Subcategories
	Example quotes
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage (%) of participants* 

	Distraction and comfort measures
	“Go and hug my favourite teddy.”
	9 (56)
	9 (39)
	18 (46)

	External display of emotions
	“I just shout at someone in the house and say irresponsible things. I also cry.”
	3 (19)
	9 (39)
	12 (31)

	Being with others
	“Talk to my friends or teachers (if I'm at school) and when I'm at home I talk to my parents.” 
	6 (38)
	7 (30)
	13 (33)

	Being alone
	“Take some time to think about it by myself.”
	1 (6)
	6 (26)
	7 (18) 


* Total percentage may exceed 100% as some participant comments had more than one code.

6.2.11.10 SPQ 28. When my brother or sister was diagnosed with CHD my parents told me about it
In response to ‘When my brother or sister was diagnosed with CHD my parents told me about it’ none of the participants in the older age group reported ‘Always’ being told about their sibling’s CHD and most responses were ‘Sometimes’ or ‘Never’, see Figure 6‑14.
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[bookmark: _Ref110230665][bookmark: _Toc135760692]Figure 6‑14 - Stacked bar chart with responses to SPQ 28. When my brother or sister was diagnosed with CHD my parents told me about it.

Participants responded to this question providing a range of detail. Without context it was not always clear if they had been told these details or if it was what they knew about their sibling’s CHD, see Table 6‑22.





[bookmark: _Ref110230694][bookmark: _Toc135760661]Table 6‑22 - Number and percentage of SPQ 28 responses related to age group
	Response 8+9 years old 
n (%)
	Responses 10-17 years old. 
n (%)

	Sometimes 11 (5)
	Sometimes 16 (50)

	Never 8 (40)
	Never 16 (50)

	Always 1 (5)
	Always 0 

	Total responses 20 (38)
	Total responses 32 (62)

	Free text responses (8+9yrs)
	Free text responses (>10yrs)

	17 (85)
	26 (81)



6.2.11.11 SPQ 28. The things I was told were:
Building on the question ‘When my brother or sister was diagnosed with CHD my parents told me about it’, a free text box titled ‘The things I was told were’ provided more information. There was one uncategorised response; ‘told about his condition’ without additional detail this could not be suitably categorised. Initial codes were ‘he will be ok, be kind, consider how the sibling feels, be careful and consider things they cannot do’, age dependent information, surgery they may need and future health needs. Subcategories were created and these are displayed in Table 6‑23. 

[bookmark: _Ref110230762][bookmark: _Toc135760662]Table 6‑23 - Subcategory generation and prevalence across responses for SPQ 28
	Subcategories
	Example quote
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage (%) of participants *

	He will be ok
	“He has a heart condition so he has to go to hospital, but he will be alright.”
	2 (12)
	0 
	2 (5)

	Be kind and careful 
	“Don't fight, remember he is not able to do things you can do, look after him, don't rub things in if you have done something good and he can't.”
	3 (18)
	3 (12)
	6 (14)

	Symptoms and restrictions on their sibling’s life
	“She has half of a heart that means that oxygenated side doesn't work like mine can. She can't run as fast as I can. She needs breaks and she needs a lot of operations.”
	7 (41)
	5 (19)
	11 (26)

	Surgery, and future health needs
	“What it was, what happens, what he will need in the future.”
	9 (53)
	19 (73)
	28 (65)

	Age dependent information 
	“When my brother went in for his third operation, I was told that it was to give him more ‘puff’ and as I got older it was explained to me that it was to give him more energy so he could keep up more with me and his friends.”
	1 (6)
	5 (19)
	6 (14)


* Total percentage may exceed 100% as some participant comments had more than one code.

[bookmark: _Toc135760554]6.3.12 Summarising all SPQ responses.
For the 8+9-year-old age group there was a total of 87 free text comments on the SPQ. For the 10–17-year-old age group there were 121 comments. Total comments for all completed questionnaires numbered 208. However, some participant quotes had more than one code. There was considerable overlap in comments, hence use of overlapping circles to demonstrate six overall categories, Figure 6‑15.
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[bookmark: _Ref110230818][bookmark: _Toc135760693]Figure 6‑15 - Six overall categories representing participant free text comments.
These overall categories are displayed below in Table 6‑24 and then explained.

[bookmark: _Ref110230845][bookmark: _Toc135760663]Table 6‑24 - Overall category generation and prevalence
	Categories
	Example quotes
	8+9 years old
number and percentage (%) of participants*
	10-17 years old
number and percentage (%) of participants*
	Total number and percentage (%) of participants*

	It's not fair
	“It takes time with my parents away from me.”

“Because it is unfair that they can't always do everything they would like to do.”


“I feel she gets special treatment and gets more things/money spent on her. I feel she is the favourite sometimes.”
	17 (19)
	31 (26)
	49 (23)

	Our sibling relationship
	“Would I have another sibling if I had been the one with the condition or if we hadn’t noticed something wrong very early?”

“I care about her so much it breaks my heart that she has to live with this.”
	6 (7)
	2 (2)
	8 (4)

	I'm worried about my siblings' health now and in the future
	“If he’s ok in school or that he’s doing well when I’m not with him but not all the time I think about him.”

“What will happen when he lives alone in the future.”
	21 (24)
	34 (28)
	35 (17)

	What I need to know to keep my sibling safe
	“don't fight, remember he is not able to do things you can do, look after him, don't rub things in if you have done something good and he can't.”

“To watch her chest, not to fast on swings.”
	17 (20)
	29 (24)
	46 (22)

	I know my sibling might die
	“I don't know if she will live for long.”

“If she is going to be, ok? I worry that she might die.”
	6 (7)
	6 (5)
	12 (6)

	How I cope, keep going and grow
	“Walk away and count to ten e.g., 12345678910 as my parents told me and when I am sad, I listen to music.”
	16 (18)
	23 (19)
	39 (19)


* Total percentage may exceed 100% as some participant codes were divided for coding.

6.3.12.1 It’s not fair 
Having a sibling with CHD was described as ‘unfair’ by many participants. This unfairness related to how they felt about having a sibling with CHD but also how unfair life was for their sibling. Some comments about unfairness related to ‘things’ that their family could not do because of the CYP with CHD, no specific examples were provided. Participants in the older age group reported more preferential treatment towards their sibling with CHD. Preferential treatment was mostly about receiving greater attention. Some details were provided about being separated from their sibling but also their parent during hospital admissions. Participants perceived that their siblings experienced a more relaxed discipline because of their CHD. Material objects, gifts, treats and money were often given to siblings with CHD and not to participants, which they felt was unfair. 

Participants commonly stated how unfair living with CHD was on their sibling. One sibling wrote ‘why him and not me’, others provided more detail such as: being restricted in activities they can participate in, siblings’ choices are more limited, I can do things, but they can’t, and worries about how all of this makes their sibling feel. Some comments related to siblings experiencing bullying or people joking about their CHD or time in hospital. Other comments detail long periods of time their sibling spent in hospital and one comment suggested ‘they missed their young years’ due to lengthy admissions. Participants documented how ‘dangerous’ CHD was, their sibling ‘hates operations’ and wondered how their sibling must feel knowing they need future operations. 

6.3.12.2 Our sibling relationship
Comments related to their sibling relationship included typical sibling annoyances ‘she is mean to me’ but also descriptions of altruism, love, and gratitude. A few participants disclosed concerns about how their relationship may change in the future and in times of sibling ill health. One participant explained some questions they had; how things could have been different if their sibling had been born in a different country, with a more serious or less treatable type of heart condition and what life would be like as an only child. 

6.3.12.3 I’m worried about my sibling’s health now and in the future
Information needs were a large part of this category, including questions participants have about their siblings’ heart condition. Some of these questions demonstrate participants’ uncertainty about what the future holds for their sibling. Many comments illustrate the constant risk that their sibling may get ‘ill’, ‘sick’ or ‘poorly’ and possibly need to go to hospital or have an operation. Concerns were expressed about their sibling ‘being hurt’ or wondering ‘how they feel’. Some participants spoke about the risk of their sibling getting unwell when they were not present. 

6.3.12.4 What I need to know to keep my sibling safe 
Information provided by parents/carers to participants was a large part of this category. Participants recalled what they had been told about their sibling’s CHD and this included detail about their specific condition, how it affects them in terms of symptoms and that they may need medications, operations, and time in hospital. Participants also shared detail about their role as siblings, watching out for them, looking for symptoms, restrictions on their siblings’ diet, physical activity, and their health needs (medicines, blood tests etc). Some participants explained, ‘I was too young’ in response to the question about what they had been told about their sibling’s CHD. Some of these comments were memories and accumulative information gathering through explanations or experience of having a sibling with CHD. It is difficult to identify without context and further explanation if their response was a summary of what they knew rather than specifically what they had been told. There were some comments referring to information they received or needed at different ages. Some said they were told more detailed information as they got older. Other participants had unmet information needs and were left wondering about their responsibility and ways in which they could preserve, protect, and keep their sibling safe.

6.3.12.5 I know my sibling might die
Detail provided by participants within this category was limited. Most comments acknowledged that sibling death was a possibility. Terms used were ‘die’, ‘survive’ or ‘not live long’. Most responses with detail referred to death being related to surgery, past and future operations. One participant questioned their sibling’s health and acknowledged that they were worried they might die and another recognised that their sibling’s life span was limited but gave no further details.

6.3.12.6 How I cope, keep going and grow
This category contains information from participants about how they cope with strong negative emotions and situations. Different coping styles were detailed, and some participants explained a range of methods within their individual response. These included ways of distracting themselves from how they felt, taking their mind away from whatever had made them feel sad, angry, or frustrated. Some participants spoke about needing to physically display their distress by crying, screaming, or punching things and one responded that they said irresponsible things. In some responses participants spoke about strategies their parents had taught them such as ‘counting to ten’ or ‘taking big breaths in and out’. Some participants explained their way of coping as being with others, talking things through with family, teachers, or friends. Talking things through with a parent was described frequently but some responses detailed this option only if things were ‘really bad’. This finding aligned with responses to the SPQ question ‘I can talk to my parents about my brother’s or sister’s CHD’ where no participants answered ‘Always’. Others wrote about physical contact such as cuddling with their parents and siblings. However, some participants wanted to be alone to reflect on what was difficult and have some time to clear their head. One participant explained that they do not share their feelings with others. 

In the younger age group participants reported thinking about their sibling’s CHD more often than those in the older CYP group. Responses to ‘I am afraid of my brother’s/ sister’s CHD’ suggested older CYP report more fear than younger participants. Younger participants reported feeling sad more frequently about their sibling’s CHD and older participants reported coping by spending time alone more than their younger counterparts.

[bookmark: _Toc135760555]6.4 Discussion
This section discusses results of ALPS phase two in relation to what is already known, beginning with an exploration of the demographic variables and the influence these may have on resilience, interpersonal relationships, intrapersonal perceptions, fear, and communication. Strengths and limitations of this phase are discussed and recommendations to direct future research and practice are included.

[bookmark: _Toc135760556]6.4.1 Demographic variables
There were no statistically significant differences in outcomes in terms of age category, CHD classification, visiting their sibling in hospital, presence of co-morbidities in children diagnosed with CHD, participant experience of hospitalisation or diagnosis. However, there was a statistical difference in CYRM and interpersonal relationships between gender groups -see section 6.3.8 Differences between demographic variables and outcomes. These results should be interpreted with caution due to small subgroups. 

6.4.1.1 Age
Age-related outcome differences for siblings of children have been observed in other CHD specific research (Connor et al. 2010, Williams et al. 1993). In ALPS phase two there were no differences in outcomes related to age, although there was an age difference identified in one specific CYRM question. This finding suggests older participants may feel less able to talk to their family about how they feel. This finding is consistent with one study observing siblings’ and caregivers’ perceptions when their brother/sister has HLHS; researchers found that age was positively correlated with negative adjustment (r=0.28, p=.08). Caregivers were more likely to report negative adjustment among siblings as they got older (r=0.35, p=0.025) (Caris et al. 2018). Conversely Houtzager et al. (2005) found that for siblings of children with cancer, their quality of life and adjustment were most affected close to diagnosis. Although a cancer diagnosis can occur at any time, a CHD diagnosis is likely to be before or soon after birth (Bravo-Valenzuela et al. 2018). This may mean that siblings of children with CHD are much younger when their sibling is diagnosed. ALPS participants in the older age group also reported ‘Always’ being afraid of CHD more than the younger age group, although this was not statistically significant. 

Outcome differences related to age are uncommon in studies of other chronic conditions, such as Cystic Fibrosis (Havermans et al. 2010) and cancer (Havermans and Eiser 1994). Matthews et al. (2021) also found no difference between age and scores on the intrapersonal and interpersonal SPQ subscales among siblings of children with anorexia nervosa. However, a study exploring parent reported sibling perception for those with a sibling who had a hearing impairment found that older siblings had less fear (r = -.42, p < 0.01.) and interpersonal concerns (r = -.35, p <0.05) than younger siblings, although no thresholds were provided to explain exact ages of older or younger children (Raghuraman 2008). 

Other studies have also identified age differences in adjustment outcomes. A study of siblings of children with a chronic illness reported younger children experience more negative impact, with a negative adjustment composite (Intrapersonal, Interpersonal, Fear subscales of the SPQ) related to age, F(1, 61) 5(49), p=0.05: age 11 and under (M=9, SD=7), age 12 and over (M=7, SD=6) (Taylor et al. 2001).

In a review of available data about outcomes for siblings of children with chronic illness, younger siblings reported more physical issues, whereas older siblings reported more emotional adjustment issues (Vermaes et al. 2012). Both the study by Taylor et al. (2001) and review by Vermaes et al. (2012) did not include siblings of children with CHD, making transferability and generalisability of findings challenging. Although similarities have been identified with generic chronic illness studies there is also evidence to suggest that outcomes for siblings are disease specific (Parker et al. 2020). 

6.4.1.2 Severity of CHD and presence of co-existing medical conditions
For ALPS, severity of condition was classified into biventricular or single ventricle physiology. Single ventricle physiology is usually considered a more severe type of CHD (Caris. et al. 2018). In ALPS data no difference or relationship was identified in terms of illness severity. However, in a study by Wray and Maynard (2005) in which 180 parents reported impact on siblings, 16% identified impact in families where the child with CHD had an acyanotic lesion, 43% cyanotic lesion and 60% where the child with CHD had received a transplant, suggesting impact on siblings was greater when severity of CHD was higher. An older study by Goldberg and Janus (1997) also found parents reported higher negative impact on siblings when restrictions of family life were high but this did not mean there was more complex disease. Behavioural problems were not associated with treatment intensity, and incidence of behavioural problems was higher when restrictions on family life were higher (Janus and Goldberg 1997). Janus and Goldberg (1997) performed subgroup analysis, this may not have provided adequate power despite the statistically significant finding. 

In ALPS phase two, 48% of participants’ siblings had a medical diagnosis in addition to their CHD, but this was not associated with their outcome scores. Similarly, Caris. et al. (2018) found that 42% of their sample of children with HLHS had other medical issues, but there were no differences in sibling adjustment based on this (Caris. et al. 2018). Dated literature exploring outcomes for siblings of children with chronic illness suggests that demands of the illness moderate sibling impact, suggesting that if the sibling’s illness has a greater effect on daily life, then sibling negative impact will be more severe (Sharpe and Rossiter 2002).

6.4.1.3 Gender
For ALPS a decision was made to document gender rather than sex in demographic information forms. Participants and their parents were requested to answer, ‘What is the children’s gender, age, and birth order?’. Free text response given by one non-binary participant provided information about their preferred pronouns and the name they use to identify themselves. Using correct names and pronouns was important to ensure they felt respected, included, welcome and important (Pullen Sansfaçon et al. 2019). 

Gender is a salient social identifier and CYP often refer to their surrounding social structures to identify socially accepted roles for ‘boys’ and ‘girls’ (Chew et al. 2020). Gender stereotypes are also socially constructed, and developed through social interactions with groups in close proximity to a child (family and friends) and wider societal interactions (community and media) (Clayton and Tannenbaum 2016, Endendijk et al. 2013). Gender stereotypes help an individual understand themselves and influence how they are treated by others (Ellemers 2018). Studies have found that gender stereotypes develop in children as early as 2-3 years old (Martin et al. 2017).

In a study by Gülgöz et al. (2019) in which gender development was explored between cis-gender (those who identify as the same gender as birth assigned sex (Butler et al. 2018, Clark et al. 2018) and transgender CYP, authors found that individuals demonstrated behaviours and preferences associated with the gender they identified with (Gülgöz et al. 2019). These were strongly associated with gender stereotypes discussed above and included clothing choices, hobbies and interests which are societally placed in dichotomous gender categories (Ellemers 2018). Conformity with gender stereotypes despite not identifying with sex assigned at birth confirms the powerful influence an individual’s self-perception and social systems have on gender identity (Gülgöz et al. 2019). Gender stereotyping and preferences have also been culturally situated in other studies with children (Skočajić et al. 2020, Wang et al. 2021). ALPS data reporting perceived impact on siblings may therefore involve some socially constructed concepts relating to gender rather than sex. 

Some researchers consider collection of gender data as irrelevant (Hart et al. 2019). Other researchers regard it as a non-essential variable, which continues to be collected in view of societal ‘norms’ (Morgenroth and Ryan 2018). In all studies interested in outcomes for siblings of children with CHD included in the literature review (see chapter two) it is not clear how sex or gender information was collected. It is possible these data were collected in a dichotomous way or lifted from medical records. This way of collecting sex or gender information precludes collection of detail about gender identity. Results from previous studies also identified some gender stereotyped roles siblings adopted to keep their family functioning (Pavlopoulou and Dimitriou 2019, Williams et al. 1993).

 it was important to identify if previous study findings applied to ALPS data and in the context of a CYP’s bio-ecological systems. In ALPS, gender data were complex to analyse as only one non-binary participant participated in phase two. It is vital not to exclude participants with non-binary identification, however small sample sizes raise challenges with statistical analysis (Magliozzi et al. 2016). Whilst ALPS results showed a statistically significant difference in total CYRM score between gender groups, there were insufficient participants in the non-binary identity group (n=1) to explore further, therefore caution is advised when interpreting these data. These data were reported in table format to ensure they were represented but were not suitable for inferential statistics (Fraser 2018).

Statistically significant differences in resilience were found between male and female participants aged 11-19 years old exploring social service transition (Ungar and Theron 2015). Using the CYRM, higher scores for females on total resilience and Intra/Interpersonal subscale (p<0.01) and caregiver resilience subscales of the CYRM (p<.033) were reported (Jefferies et al. 2019). However, authors provided no details about how gender data were collected and if true gender identity was reflected rather than sex (Jefferies et al. 2019). 

A dated study by Lavigne and Ryan (1979) found that male siblings experienced more hyperactivity (p<0.06.), aggression (p<0.03) and irritability (p<0.05) than female siblings. Results from a study by Williams et al. (1993), focusing on siblings of children with chronic conditions including CHD found that older female children take on more caretaking and household chores than their male siblings (p<0.01) As many social systems have advanced, understanding of gender identity has changed, results from these studies may therefore no longer be relevant (Lindqvist et al. 2021). However, two more recent studies exploring roles and responsibilities of adult siblings of children with autism found that older female siblings adopted more caretaking responsibilities within their family (Cridland et al. 2016, Pavlopoulou and Dimitriou 2019) suggesting that gender stereotypes still play an important role in family roles and structure. 

No gender differences were found in a study by Caris et al. (2018) who specifically explored sibling perceptions among those who had a brother/sister with HLHS and this is echoed in studies exploring outcomes in other disease groups such as Cystic Fibrosis (Havermans et al. 2010) and those with life threatening conditions (Stallard et al. 1997). However, a study by Havermans and Eiser (1994) found that male siblings of children with cancer had a mean communication subscale score of 9.6, with female siblings scoring 15.2 (Mean difference=5.6, t=3.83, p<0.05.) These results suggest that female siblings receive more communication about their siblings’ condition (Havermans and Eiser 1994). However, relevance today of these dated studies in the context of developing understanding and changing social systems is questionable. 

[bookmark: _Toc135760557]6.4.2 Resilience
Resilience has been discussed as a highly desirable attribute for CYP (Vannest et al. 2021). Having resilience is an ability to recover from chronic or acutely stressful life events which may impair a CYP’s holistic growth and development long-term (Ungar 2018). Authors who publish widely in resilience research also refer to these stressful life events as childhood adversity (Fritz et al. 2018) or acute childhood events (Cahill et al. 2022). In chapter four, section 4.13 ALPS Phase Two – Quantitative, challenges associated with defining and measuring this attribute were discussed. The results section of this chapter reports overall resilience on CYRM as ‘High’ or ‘Exceptional’ with only 3 of 32 participants scoring ‘Low’ or ‘Moderate’. 

A study of 2,272 of Australian children without medical conditions by Sun and Stewart (2007) suggests that gender differences are present in resilience scores with males scoring lower than females (f=41.96, p<0.01.) Univariate analysis demonstrated differences in specific subscales relating to communication, protective factors, help-seeking, empathy, and aspirations. In ALPS data no gender differences were observed but there was a negative relationship between resilience scores and Interpersonal scale scores. ALPS data suggest that siblings with lower resilience also have more problems with interpersonal relationships. In addition, more communication about CHD was related to less resilience. 

In contrast to ALPS phase two findings, Sun and Stewart (2007) found age had a statistically significant effect on overall characteristics of resilience (F=23.46, p<0.001) and protective factors (F=16.85, p<0.01) Children aged eight showed higher scores on empathy, help-seeking, and communication scores than older children. Ten-year-old participants had higher scores on family and community support subscales. Peer support increased with age and school support, prosocial peers, autonomy, and meaningful participation in activities decreased with age. In ALPS, relationships between resilience and age could not be ascertained due to missing data in the 8+9-year-old group, precluding accurate interpretation. 

In a study by Cassidy et al. (2014), 44 children aged 12-16 years old completed a self-reported questionnaire exploring resilience and benefit finding in their role as young carers. Resilience was measured using the Brief Resilience Scale by Smith et al. (2008) which is a six item questionnaire using five point Likert scales. Mean resilience=3 SD (1.2), authors described this as ‘high’. Cassidy et al. (2014) reported finding benefit in participants’ care related duties correlated with high resilience, positive coping and support from family and friends. There was no explanation of how resilience was classified as ‘high’, making reliable comparisons with ALPS data difficult. However, using sample data (Resilience Research Centre 2018) to generate categories for ALPS data, most ALPS participants had ‘high’ to ‘exceptional’ levels of resilience. In ALPS, support from family and friends and ways of coping were also disclosed in free text comments. 

[bookmark: _Toc135760558]6.4.3 Intrapersonal perceptions
Intrapersonal perceptions is an umbrella term to explain how CYP feel, including an ability to identify emotions they experience, understand and process them (Carpenter and Sahler 1991). Data suggest that all participants in ALPS phase two had some difficulty with their intrapersonal perceptions. They reported feeling sad, angry, jealous, isolated, and explained their ability to cope with difficult times. Some participants also gave comments such as “I don’t know” or “I think about it, I don’t know why it scares me” which could indicate that either the questions were not phrased in a way to facilitate a clear and detailed answer, or they did not want to share these explanations. An alternative explanation may be their inability to identify their feelings or reasons why they experience these feelings. This is described as ‘alexithymia’, which refers to a difficulty identifying and communicating emotions (Mishra et al. 2012). 

Related to intrapersonal perceptions a dated report with low methodological quality by Apley et al. (1967) found 27% of 100 mothers of children with CHD reported sibling behavioural problems, 13% reported psychosomatic disorders, and 24% a combination of both. A literature review exploring psychological functioning of siblings with chronic health conditions by Vermaes et al. (2012) found that siblings of children with life limiting CHD had significant problems internalising and externalising emotional responses. Behavioural responses were not captured as part of ALPS in the Intrapersonal perceptions subscale, but free text comments identified different ways of coping which were utilised at different times or in responses to different kinds of stressors. 

In a study of siblings of children with a life limiting condition there was a statistically significant difference between closer time since diagnosis and higher scores on the intrapersonal subscale (z = 2.44, p<0.02), suggesting that closer to diagnosis there were more concerns about intrapersonal perceptions. Participants found it harder to forget about their sibling’s illness (z = 2.04. p<0.05) and they had more feelings of sadness (z = 2.19. p<0.03) (Stallard et al. 1997). This finding was not statistically significant for participants in ALPS. 

[bookmark: _Toc135760559]6.4.4 Interpersonal relationships
Interpersonal relationships scores reported by participants in ALPS suggest that perceived impact on interpersonal relationships was less than intrapersonal perceptions (see section 6.2.7). Others using SPQ subscales with CYP from other disease groups found that there were age and gender differences in scores, a finding not shared from data in ALPS. In a study for siblings of CYP with a life limiting condition by Stallard et al. (1997), older children recalled not doing so much together as a family (z = 2.08, p<0.04). This difference was not identified in quantitative data from phase two, but participants did comment on this in their free text responses. 

Parents of ALPS phase two participants found it difficult to provide accurate information about dates and ages of siblings at the time of diagnosis, although for most this was before or shortly after birth. Time since diagnosis was not explored in ALPS analysis because of the difficulty obtaining accurate information from parents. In a study by Stallard et al. (1997) closer to diagnosis siblings did not want to bother their parents with their own worries (z = 1.95. p< 0.05). In ALPS some participants did not want to bother their parents with their worries, but this did not seem to be linked to the questions ‘I can talk to my parents about my brother’s/sister’s CHD’ or ‘I can talk to my parents about my schoolwork’ with the majority reporting only ‘Sometimes’ or ‘Never’. ALPS findings corroborate those of Stallard et al. (1997) who reported siblings feeling less able to talk to their parents (z = 3.04. p =0.00). 

In a study of families of children with chronic conditions, family relationships were altered, which could be explained by changes in dynamics and tensions (McKenzie Smith et al. 2018). Some ALPS free text comments refer to distress of being separated from parents and siblings during periods of hospitalisation for their sibling. Some participants explained feeling left out, lonely and sometimes jealous. Positive attachment has been discussed in the resilience literature as a protective factor for psychopathology in later life (Fritz et al. 2018). Interestingly in ALPS, some participants did not want their parents to spend more time with them but wished they spent less with their sibling with CHD.

In a study where 180 parents reported impact for siblings of children with CHD, 25% of parents were reported to give more time to their child with CHD and qualitative themes found that CHD prevented them doing things as a family (Wray and Maynard 2005). Different levels of discipline between the child with CHD and their sibling left siblings feeling left out, lonely, angry, insecure, and jealous. The themes identified by Wray and Maynard (2005) are reflected in ALPS free text comments. Older participants provided comments about their sibling with CHD receiving favourable or preferential treatment and this was related to material things, time, or attention. 

There were many positive comments in ALPS phase two reflecting a cohesive family relationship. Participants commonly described a close, loving relationship which they were grateful to have. Love, gratitude, empathy, tolerance and appreciation experienced by participants in ALPS is shared by siblings of children with autism (Gorjy et al. 2017, Pavlopoulou and Dimitriou 2019). Such feelings have been identified as a protective factor for siblings of children from different disease groups (Alderfer et al. 2010, Knecht et al. 2015, Prchal and Landolt 2012). Sibling and family togetherness was identified in a literature review of siblings’ perspectives when they have a brother/sister with chronic illness (Knecht et al. 2015). Family cohesion and positive family relationships are identified as a protective resilience factor in adults who experienced childhood adversity (Fritz et al. 2018).

[bookmark: _Toc135760560]6.4.5 Communication
Communication scores in ALPS phase two suggest that communication received by participants was limited. Participants provided a range of free text comments, but no participant shared an explanation from their parents about how CHD might affect their lives. It was also difficult to ascertain if siblings were remembering what they were told or recalling what they knew, which may be framed by current experiential knowledge rather than what they were told by their parents. This has been previously reported among siblings of children with cancer (Bluebond-Langner 1978) and siblings of children on PICU (Abela et al. 2022). Some younger participants could not remember what was explained and subsequently formed an understanding based on acquired information and experience of their sibling’s CHD. This acquired information or formed understanding may not reflect adequate communication between participants and their parents or siblings about CHD but without further participant explanation or context this is challenging to ascertain. Among children and young people with life limiting diagnosis who have not been fully informed about their diagnosis and prognosis they are already aware, but this understanding may not be accurate (Stein et al. 2019). This further supports the need for open and honest communication with all family members, including siblings to prevent misinformation and misunderstandings (Abela et al. 2022, Sisk et al. 2016).

Communication is not just about information sharing but who CYP talk to as a coping mechanism when times are hard which demonstrates some overlap with the subscale of interpersonal relationships (Sahler and Carpenter 1989). In a study of siblings with hearing difficulties Raghuraman (2008) found that parents completing the SPQ believed that older sisters showed fewer communication problems than older brothers (F (1,34) =10.79, p< 0.01). Gender differences in the communication subscale were not illustrated in ALPS data. 

[bookmark: _Toc135760561]6.4.6 Fear
The fear subscale had a possible range of scores from 4-12 with higher scores indicating higher fear about their sibling’s CHD. ALPS fear subscale data had a median score of 5.5 (IQR 1). This suggests an element of fear is present, but fear is not overwhelming for all participants. 

In ALPS phase two there was a positive relationship between Intrapersonal perceptions, Intrapersonal relationships, and resilience with fear. This indicates that if there was a higher participant score in the fear subscale there was also a higher incidence of problems with intrapersonal perceptions, intrapersonal relationships, and lower levels of resilience. This finding is supported by adult data which identified resilience factors relating to family cohesion, effective methods of coping and positive relationships (Fritz et al. 2018). 

There was also a link in the ALPS data between fear and communication as few participants expressed concern about ‘catching CHD’ or their friends ‘worrying about catching CHD’. As CHD is a developmental abnormality rather than a communicable disease, catching CHD is impossible. Resolving misinformation or lack of understanding could potentially help to resolve some fear participants experience related to CHD. A study exploring siblings’ experience of having a brother/sister with cancer identified the importance of ensuring that the amount of information provided should not ‘overstrain’ siblings but be sufficient to ensure uncertainties were clarified to prevent unnecessary concern (Connor et al. 2010, Wilkins and Woodgate 2005). Unnecessary concern should be prevented but shock and mistrust can also be experienced by siblings if they are shielded from the truth (Long et al. 2018, O'Shea et al. 2012).

In ALPS phase two older siblings’ group (10–17-year-old age group) more fear was present than in the younger age group. This finding should be further explored to determine if it is related to communication, information, or experiences. Some free text responses without context explained fear of CHD symptoms, concern about the future and siblings’ illness trajectory. Participants also shared concern for their sibling’s physical and mental health. 

ALPS participants did identify that their brother/sister may die, and this could be closely related to their fear of them becoming unwell at any time, a finding from ALPS phase one. In a study by Havermans et al. (2010) researchers found that siblings of children with cystic fibrosis who had been hospitalised had a higher negative adjustment score on the SPQ (Mean=2.18, SD=0.19) than those who had not been hospitalised (Mean= 1.95, SD=0.35, p=0.04), suggesting that siblings may have more fear when their brother’s/sister’s CHD leads to surgeries and hospital admissions. 

[bookmark: _Toc135760562]6.4.7 Discussion in relation to Bronfenbrenner’s bio-ecological systems theory
ALPS phase two findings demonstrate important aspects of bio-ecological systems surrounding CYP which have an influence on their resilience, intrapersonal perceptions, intrapersonal relations, fear, and communication about CHD. In Figure 6-17 colour coded responses reflected in ALPS phase two data are mapped against the individual bioecological systems. In contrast to the earlier Figure 5‑1 mapping qualitative themes this figure maps quantitative responses, indicating influences at an individual, family, and community level. Participants also provided free text comments which gave some detail about changes in their thoughts, feelings, and perceptions over time. 
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[bookmark: _Ref110231473]Figure 6‑17 - Free text categories mapped against Bronfenbrenner's bio-ecological systems theory.
In a systematic review by Fritz et al. (2018) 22 studies were identified which explored resilience factors after childhood adversity. This childhood adversity experienced among adults was broad and included adversities which may not have been relevant to the ALPS population, such as childhood maltreatment and abuse. However, inclusion of chronic stressful experiences and acute traumatic events are relevant to ALPS. Like Bronfenbrenner’s bioecological systems theory and in agreement with other research findings (Cahill et al. 2022, Cassidy et al. 2014, Reimers 2017), Fritz et al. (2018) identified resilience enhancing factors on an individual, family, and community level. 

On an individual level, Fritz et al. (2018) reported adults who had experienced childhood adversity having a high tolerance for distress, low aggression and use of alcohol as a coping mechanism. In addition, not suppressing emotions, strong attachments and positive connections with others were protective resilience factors. At family level which would be explained as the ‘microsystem’ in Bronfenbrenner’s theory, high levels of family support are a resilience enhancing factor which extend to meso and exosystems. Family cohesion, parental support and positive parenting are also important protective resilience factors (Fritz et al. 2018). Despite the review by Fritz et al. (2018) focusing on adults, similarities were evident with ALPS data. Participants explained ‘getting used to’ having a sibling with CHD and accepting this. Within the microsystem they spoke about family cohesion and their positive relationships with parents and friends. They also discussed internal resources for coping with the stress they experience. 

[bookmark: _Toc135760563]6.5 Strengths and Limitations of ALPS Phase Two
Measuring resilience after first exploring experiences of CYP who have a sibling with CHD allowed identification of specific issues which contributed to their adversity, positive psychological and psychosocial aspects. 
Adaptation of questionnaires to online platforms enabled ALPS data collection to continue i whilst navigating the ever-changing restrictions of the COVID-19 pandemic (Adom et al. 2020, Roberts et al. 2021, Sy et al. 2020). However, anecdotal feedback from the CHD charities suggests that many researchers changed to using online data collection methods during this period possibly leading to some research fatigue for families of children who were eligible to participate but chose not to. 

Despite difficulties with recruitment, a strength of this phase was the small attrition rate and most families who made initial contact continued to questionnaire completion. Forty seven (90%) participants gave free text comments which is higher than 69% reported in another study where CYP were requested to use free text boxes (Fagerlund and Ellonen 2016). 

Limitations of ALPS phase two include an inability to ascertain size of the population of interest and potential participants. There may also be selection bias as many of those who chose to be involved likely became aware of the study because of their access to hospital clinics, charity support services and online support groups (Newington and Metcalfe 2014, Sayers et al. 2018). It is possible that those families who have access to charitable or hospital support services may be more protected from sibling outcome risk factors. 

It was difficult to tell if acquiescent response bias was present for participants in ALPS nor was it possible to know if participants understood or correctly interpreted questions (Kemmelmeier 2016). The use of ‘Never’ or ‘Always’ may have been difficult to understand. An example of this is ‘I wish my parents would spend more time with me’ could be answered as ‘Never’ if they do not like spending time with their parents, they believe their sibling needs more time than they do, or if they feel like they spend enough time already with their parents. Researcher support in a physical sense may have identified issues with misunderstandings and supported siblings with their comprehension (Apardian and Bodinger-deUriarte 2019). 

Missing data from six questions on the CYRM for 8+9-year-old participants reduced the number of participants with total resilience scores and removed any possibility of identifying differences and relationships between age groups and resilience. Furthermore, this study only measured resilience at one time point, removing the possibility to explore the dynamics of resilience in this population or differences over time.

Self-reported demographic variables made data analysis difficult as some families could not remember specific details about hospital admissions, medical diagnosis, and/or time since diagnosis. Most difficulties with medical information were resolved by the baseline knowledge of CHD held by the research team and referral to a subject matter expert for verification but this did preclude analysis of time since diagnosis, number of hospital admissions and surgeries. 

[bookmark: _Toc135760564]6.6 Implications for future research
Gender identity is an important consideration when undertaking research with CYP or providing care. Sex is commonly reported in other research studies (Clayton and Tannenbaum 2016) but usefulness of this information in the context of broad available data on gender identity is important for research studies to clarify. Consideration should be given to ensure gender identity can be expressed by participants in a non-dichotomous way and data presented in an inclusive manner. Further guidance on use of data presented from under-represented gender groups would also help future researchers to ensure these data are included in studies in a meaningful way without overestimation of observed differences and relationships.  

Information shared by participants in free text comment boxes illuminated coping mechanisms and particular feelings and experiences related to their adversity. Exploring some of these categories in more detail would be useful to inform intervention development.

Identified relationships between resilience, fear, communication, intrapersonal perceptions, and intrapersonal relationships need further exploration. However, SPQ subscales demonstrated low internal consistency and were challenging to interpret. Development of a more intuitive measure with adequate factor loading would enable better interpretation of intended outcomes and prevent such diversity in its use. Development of a more appropriate tool to measure sibling outcomes and impact would enable more accurate results and facilitate more accurate data comparisons in different populations. 

Being a sibling of a child who requires care is an example of childhood adversity (MacDonald and McLaughlin 2022). Therefore, thought to be applicable to siblings of children with CHD. Recognition of this will help families and professionals to identify and appreciate siblings’ support needs at all layers of a CYP’s bio-ecological system. Knowledge of an individual family bio-ecological system may enable more targeted support and utilisation of available resources to facilitate coping and build resilience. Appreciation of the strong positive outlook experienced by some participants could help siblings feel more hopeful for their future. 

Communication and information sharing could be improved for siblings of children with CHD (Parker et al. 2020). More informed information sharing could meet needs of siblings, clarify uncertainties but not overwhelm them. This requires an individualised approach and will likely need to be dynamic and flexible. Frequently asking siblings what information they need and providing it accurately and truthfully is important. Having regular conversations about CHD with siblings may also help to identify misunderstandings and provide clarity about the information they have received directly or indirectly. 

Interpersonal perceptions could be strengthened by CYP being able to recognise their feelings, and label them, drawing on both emotion and problem focused coping strategies to manage these feelings (Ahern et al. 2008, Alun Jackson et al. 2015). Intrapersonal relationships and communication are closely linked concepts and are also identified as a resilience factor which may reduce the incidence of psychopathology later in life (Fritz et al. 2018). Fear could be reduced by ensuring accurate and honest information from parents and professionals. Developing effective coping strategies could help siblings to deal with the information and maintain resilience.

[bookmark: _Toc135760565]6.7 Chapter summary
ALPS Phase two provides insights into prevalence of resilience, intrapersonal perceptions, intrapersonal relationships, communication, and fear about CHD. Resilience in this group was high but identifying those participants with low levels of resilience and exploring their demographic characteristics was precluded by a small sample size and missing data. Using SPQ subscales and CYRM also illustrated some overlap in the quantitative data and participants’ free text responses. Resilience is a dynamic process, considering the chronosystem of Bronfenbrenner’s bio-ecological system theory, things change over time; this includes resilience factors, support needs and the presence of siblings’ personal reserves. As this chapter closes ALPS progress is demonstrated in Figure 6‑. 
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[bookmark: _Ref110231909]Figure 6‑18 - ALPS Progress to demonstrate analysis of Phase two data.

1. [bookmark: _Hlk100336850][bookmark: _Ref120883046][bookmark: _Ref120974932][bookmark: _Toc135760566]Integration of ALPS phase one and two findings

[bookmark: _Toc135760567]7.1 Chapter overview
In this chapter, both phases of ALPS will be drawn together exploring overall perceived impact on siblings of having a brother or sister with CHD. This chapter begins with an overview of both phases of ALPS and a brief discussion of each phase. A joint display brings data from both phases together linking qualitative themes, questionnaire results and categories generated from free text responses. Divergence and convergence are reported followed by a display of final key points in the context of Bronfenbrenner’s bio-ecological systems theory. 

[bookmark: _Toc135760568]7.2 Summary of ALPS
An exploratory sequential mixed-methods research design was used to conduct qualitative and quantitative phases in sequence (Plano Clark 2019). Data from phase one were used to support use of two validated tools in phase two, to explore findings in a larger sample. Integration began at this first inference point and is described in chapter six, where concepts were derived from qualitative data and used to inform instrument selection. ALPS study phases and processes are illustrated in Error! Reference source not found.. ALPS research objectives and results relevant to each phase are now discussed in turn. 

[bookmark: _Toc135760569]7.2.1 Phase One
Objectives were to:
•	Explore experiences of CYP whose sibling has CHD
•	Explore areas of siblings’ life most impacted by having a sibling with CHD
•	Understand influencing factors in a child’s environment which have a positive and negative impact on siblings’ experience.

Five themes were created: My life looks different, always you before me, my role in our family, Effects on me and moving forward, and How COVID-19 changed things for me. These themes included aspects of a sibling’s life which were challenging and positive. To demonstrate how themes are relevant to different bio-ecological systems, themes were mapped against Bronfenbrenner’s bio-ecological systems theory in  Figure 5‑1. This figure is repeated from Chapter five where these themes are discussed in more detail. 
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[bookmark: _Ref110231648]Figure 5‑3 - ALPS Phase one themes mapped against bio-ecological systems
[bookmark: _Toc135760570]7.2.2 Phase Two
Objectives for Phase two were.
•	To measure prevalence of siblings’ resilience and levels of concerns siblings raise about their interpersonal relationships, intrapersonal responses, fear, and communication about CHD. 

Results confirmed a high level of resilience overall with only n=3, 9% of participants scoring ‘low’ or ‘moderate’ levels of resilience, n=8, 25% scoring ‘high’ and n=21, 66% scoring ‘exceptional’ levels of resilience. There was a relationship between lower resilience scores and reporting problems with interpersonal relationships. Participants who had more fear about their sibling’s CHD had less resilience. Those who receive more communication about their sibling’s CHD were also found to have lower levels of resilience. Participants who had more fear about their sibling’s CHD also reported higher scores on their interpersonal relationships and intrapersonal perceptions suggesting they are more affected in these areas. Information left in free text boxes in the SPQ were categorised and these seven categories were. 
· It’s not fair.
· Our sibling relationship.
· I know my sibling might die.
· How I cope, keep going and grow.
· I’m worried about siblings’ health now and in the future.
· What I need to know to keep my sibling safe.

Figure 6.7 is repeated from chapter six and demonstrates how the findings from ALPS Phase two have been integrated in to Bronfenbrenner’s bioecological systems theory. 

[image: ]
[bookmark: _Ref110232193][bookmark: _Hlk117610645]Figure 6.7-ALPS Phase two, free text categories summary mapped against Bronfenbrenner's bio-ecological systems theory.

Combining all data for phase two, categories generated from free text responses and quantitative questionnaire data are summarised in six key points. These summarise the full data.
· High resilience
· Information needs
· Parental relationships and communication
· Preferential treatment 
· Individual identity
· Coping
Integrated findings from both phases of ALPS were mapped against Bronfenbrenner’s bio-ecological systems theory, see Figure 7‑1. This figure demonstrates that resilience and information need change over time and are affected by all systems. Preferential treatment impacts the micro and meso systems due to proximity of these systems to CYP. However preferential treatment was also apparent in the exosystem suggesting that this extends out to extended family etc. From quantitative data in phase two, six key points were identified for further exploration.Figure 7‑1  illustrates combined study processes and data generated from both phases. 
[image: ]

[bookmark: _Ref110232333][bookmark: _Toc135760694]Figure 7‑1 - Overall themes from ALPS mapped against Bronfenbrenner's bio-ecological systems theory

[bookmark: _Toc135760571]7.3 - Integration
As this study was designed as a sequential exploratory mixed methods design, phase two was built incrementally based on findings from data in phase one. Rationale for using this specific mixed methods design was to aid ‘Development’ of this research based on findings from phase one and on ‘Complementarity’ which is where both ALPS datasets are combined to produce a more complete explanation of impact on siblings than one single phase could provide (Greene 2015). As described in chapter four, joint displays are used throughout this chapter to illustrate divergence and convergence of results and overall findings (Clark 2019, Fetters et al. 2013). As qualitative data were collected first and this informed design of ALPS phase two, divergent and convergent phase two data are mapped against qualitative themes in Table 7‑1.

[bookmark: _Ref110232563][bookmark: _Toc135760664]Table 7‑1 - Convergence and Divergence of all ALPS data
	Qualitative themes
	Subthemes
	Theme detail
	Convergence
SPQ/CYRM
Free text response categories
	Divergence
SPQ/CYRM
Free text response categories

	[bookmark: _Hlk109976241]My life looks different
	Severity, symptoms, and health care at home
	Medicines, symptoms, and care needs 

Getting used to it, feelings of worry, familiarity, knowledge, and responsibility

Family time, days out and holidays

	[bookmark: _Hlk109976171]‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses.
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	[bookmark: _Hlk109976924]SPQ Interpersonal relationships statement ‘Since we found out my brother/sister has a heart condition we don’t do as many things as a family’ Participants reported mostly ‘Never’ n=32, 62% 



	
	Emergencies, operations, and check-ups
	Reminders of severity, serious nature of illness, shortened life span, possibility of early sibling death.

Being on high alert, constant possibility something could happen

Higher distress around operation and clinic times or when sibling is ill
	[bookmark: _Hlk109976186]‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses
‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses
‘I know my sibling might die’ Category from free text responses n=12, 6% of responses
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	[bookmark: _Hlk109977297]Always you before me

	
	Siblings prioritised

	‘It’s not fair’ Category from free text responses n=49, 23% of all responses identified this
	

	
	
	Recognise sibling vulnerability and need for prioritisation.
	SPQ Intrapersonal perceptions question ‘I wish my parents would spend less time with my ill brother/sister’ Participants ‘Never’ or only ‘Sometimes’ wanted their parents to spend less time with their sibling

‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this

‘I know my sibling might die’ Category from free text responses n=12, 6% of responses

‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	[bookmark: _Hlk109978670]SPQ Interpersonal relationships question ‘I understand my parents have to spend more time with my ill brother/sister’ 

Participants reported mostly that they ‘Never’ understand why their parents need to spend more time with their sibling

	
	
	Overwhelming pride and recognition of their sibling’s bravery, lucky
	‘It’s not fair’ Category from free text responses n=49, 23% of all responses identified this

‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this
	

	
	
	Powerless to help/support/provide ease for their sibling

	‘Our sibling relationship’ Category from free text responses n=8, 4% of all responses
	

	[bookmark: _Hlk109979703]My role in our family
	
	Double responsibility, Protective role and older sibling (age and maturity)
	‘Our sibling relationship’ Category from free text responses n=8, 4% of all responses

‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses.
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	
	
	Extra responsibility, household chores and caring duties, and supporting parents.
Team approach to family functioning


	‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	[bookmark: _Hlk109979768]SPQ Intrapersonal perceptions question – ‘I feel I have too much to do around the house since my brother/sister was diagnosed with CHD’ no participants rated ‘Always’ but some rated ‘Sometimes’ and most participants reported ‘Never’ 

SPQ Interpersonal perceptions item ‘I feel I don’t want to bother my parents with my worries’ most participants saying they ‘Sometimes’ or ‘Never’ worry about bothering their parents with their concerns

	
	
	Social isolation, missing out on time with friends, supported by friends but lack of understanding
	
	

	[bookmark: _Hlk109979731]
	
	Learning about symptoms, identifying, and managing them to prevent worsening ill health
	‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this

‘I know my sibling might die’ Category from free text responses n=12, 6% of responses

‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	
	
	Vicarious distress, witness to siblings’ experiences and parents’ distress
	SPQ Communication question – ‘I can talk to my parents about my schoolwork’ and ‘I can talk to my parents about my brother’s/sister’s CHD’ No participants felt they could ‘always’ talk to their parents about their siblings CHD or their schoolwork.
‘It’s not fair’ Category from free text responses n=49, 23% of all responses identified this

‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses.
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	[bookmark: _Hlk109982685]Effects on me and moving forward
	Difficult bits
	Trust in science and healthcare staff but recognition of human error
	‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this.
‘I know my sibling might die’ Category from free text responses n=12, 6% of responses

‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	[bookmark: _Hlk109982778]
	
	When younger there was more disruption to life
	
	There was no statistically significant difference between age and time since diagnosis on SPQ and CYRM scores. 

	
	Information I need
	Knowledge and information – different siblings had different needs
	‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this

‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses.
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	
	
	Having information helps participants feel included

Having a way to keep informed whilst sibling was in hospital

Hospital staff were friendly but did not provide direct information to siblings
	‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses

‘Our sibling relationship’ Category from free text responses n=8, 4% of all responses
	

	[bookmark: _Hlk109982728]
	
	Visiting siblings in hospital usually eased worries but good preparation was key, important to know what to expect when they visit
	‘Our sibling relationship’ Category from free text responses n=8, 4% of all responses
	

	
	
	Misunderstandings or partial information gathering led to unnecessary worry
	SPQ Fear subscale – Two participants were ‘Sometimes’ worried about catching CHD from their sibling and three thought ‘Sometimes’ their friends might be worried about catching CHD, most responded this was ‘Never’ a concern for them
	

	
	Being separated
	Missing their sibling
	‘It’s not fair’ Category from free text responses n=49, 23% of all responses identified this

‘Our sibling relationship’ Category from free text responses n=8, 4% of all responses
	

	
	
	Missing their parents
	‘It’s not fair’ Category from free text responses n=49, 23% of all responses identified this
	SPQ Interpersonal perceptions question ‘I wish my parents would spend more time with me’ Participants responded that they ‘Never’ or ‘Sometimes’ wanted their parents to spend more time with them

	
	
	Staying with grandparents, aunties etc 
	
	

	
	
	Time without sibling and alone with parents
	‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses
	

	
	How I cope and things my sibling taught me
	Managing fear and worry
	‘I'm worried about my siblings' health now and in the future’ Category from free text responses n=35, 17% of all responses identified this

‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses.
‘I know my sibling might die’ Category from free text responses n=12, 6% of responses
	SPQ Communication subscale question ‘When my brother/sister was diagnosed with CHD my parents told me about it’ only one participant felt their parents ‘Always’ told them about their siblings CHD since diagnosis, with most reporting ‘Sometimes’ or ‘Never’

	
	
	Problem and emotion focused coping
	‘What I need to know to keep my sibling safe’ Category from free text responses n=46, 22% of responses. 
‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	
	
	Maturing quicker and more emotional intelligence than their peers
	‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	

	
	
	Role of parents, friends, family and other adults in coping

Family resilience
	Item on the CYRM – ‘I talk to my family about how I feel' where most participants scored their responses as ‘Yes’ or ‘Sometimes’

‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses

CYRM - All participants felt that their ‘family cared about them when times were hard’ illustrated by responses being either ‘Yes’ or ‘Sometimes’

	SPQ Communication questions. Participants mostly felt like they could ‘Never’ talk to people their own age about their siblings CHD

Talking to other adults about CHD was rated as more likely than talking to people their own age and much more likely than talking to their parents

33% of participants still felt they could ‘Never’ talk to other adults about their siblings CHD.

	
	
	Acceptance
	‘How I cope, keep going and grow’ Category from free text responses n=39, 19% of responses
	




A summary of convergent and divergent findings is presented below. These are presented with theme names derived from qualitative data, following study emphasis and sequential design. Overall findings are then discussed alongside Bronfenbrenner’s bio-ecological systems theory.
 
[bookmark: _Toc135760572]7.4 Convergence
Areas of convergence are explained beneath heading of themes generated from ALPS phase one data.

[bookmark: _Toc135760573]7.4.1 My life looks different
In Phase one of ALPS the theme ‘my life looks different’ encompassed a range of ways in which participants felt their lives were different to their peers who do not have a sibling with CHD. There were two subthemes ‘Severity, symptoms, and health care at home’ and ‘Emergencies, operations, and check-ups’. Things which were different included daily care needs for their sibling such as medicines, activity restrictions, for example reducing physical exertion and watching out for symptoms such as going blue or becoming breathless. Participants discussed how these aspects of their life placed restrictions on family activities including days out and holidays. Feelings of worry were described, which intensified during times of change such as when their sibling is ill, or they need an operation. Participants also recognised the serious nature of CHD and knew that this may cause their sibling to die earlier than siblings without CHD.

In ALPS phase two convergent findings were within the free text responses categories ‘What I need to know to keep my sibling safe’ which encompassed participants’ comments about knowing what they needed to do to prevent their sibling from getting ill, protect them and what action they need to take if something went wrong. These included participants knowing they need to watch out for any bleeding, some medications their siblings take mean that their blood will not clot easily so they need to get help from their parents quickly, these ways in which participants know that their responsibilities are different fits with this theme. 
Another convergent finding was ‘How I cope, keep going and grow’ this category was developed including those statements of worry participants feel around operation time and ways in which they cope with those feelings, this also encompassed responses about how having a sibling with CHD made participants feel more responsible and mature.

Convergence was also identified in the category ‘I know my sibling might die’, with responses in free text boxes identifying that participants recognised that their sibling’s life may be short, a theme also presents from phase one interviews. 

[bookmark: _Toc135760574]7.4.2 Always you before me
In ALPS phase one interviews participants spoke about prioritisation their sibling receives within the family. They explained their sibling received more time and attention and sometimes material things such as food and gifts. Participants believed their sibling’s needs were also prioritised meaning they got to choose certain activities and the family would prioritise their sibling’s likes and dislikes. Some participants spoke about wanting time alone with their parents to have time for prioritisation. Although most participants recognised their sibling as vulnerable and understood their need for more time and attention, it left them feeling lonely, jealous, and powerless. Within this theme participants also recognised how difficult life was for their sibling with CHD and recognised their bravery, they spoke about their love for their sibling and felt proud. 

Phase two ALPS category generated from free text responses, ‘It’s not fair’ included an idea that life is not fair for participants but also for the sibling with CHD. Convergence here is demonstrated as participants are recognising both their sibling’s bravery and how difficult it is for them to manage their diagnosis but that there is unfairness in prioritisation their sibling receives in the family because of their CHD. Other categories ‘I'm worried about my sibling’s health now and in the future’ and ‘I know my sibling might die’ are also convergent with this theme because participants identified their sibling’s vulnerability and need for extra time, attention and protection. ‘How I cope, keep going and grow’ was another convergent category with this theme as participants identified how they recognise feelings of unfairness and jealousy about their sibling’s prioritisation, but they also appreciate their need for this extra time and attention because of their CHD, suggesting their understanding and acceptance of the situation allows them to cope with their feelings. 

Phase two SPQ questionnaires contained an item on Intrapersonal perceptions subscale ‘I wish my parents would spend less time with my ill brother/sister’; participants ‘Never’ or only ‘Sometimes’ wanted their parents to spend less time with their sibling. These responses support what participants shared in phase one interviews and fit with this theme, despite feeling jealous they accept that their sibling needs more time and attention because of their CHD. Participants reported not always wanting their parents to spend less time with their sibling because they recognise that they need extra time and attention. 

[bookmark: _Toc135760575]7.4.3 My role in our family
In ALPS phase one the theme ‘My role in our family’ encompassed participants’ narrative about their role in the family; one of caring for their sibling with CHD, considering feelings of their parents and supporting their family with household chores and caretaking duties. Participants supported their sibling with CHD by being conscious of their thoughts and feelings, keeping them safe, looking out for symptoms and supporting them when they felt unwell or unhappy. They explained feeling protective over their sibling, often because they were older but also because they classified them as vulnerable. 

Phase two free text responses categories align with phase one findings. ‘Our sibling relationship’ included reference to being protective and looking out for their sibling and how this affected their relationship. ‘What I need to know to keep my sibling safe’ included detail about looking out for symptoms and knowing what to do, protecting their sibling from harm or worsening health by successfully managing symptoms. ‘How I cope, keep going and grow’ was a category which included acknowledgement of participants’ feelings and ways of coping but also positive attributes they had gained from having a sibling with CHD such as maturity, being more emotionally intelligent and altruistic. Participants also recognised that having a role in the family helped them to cope by knowing what to do and feeling like they can contribute to family functioning. 

‘I'm worried about my sibling’s health now and in the future’ and ‘I know my sibling might die’ were categories which recognised the serious nature of CHD and importance of participants’ role in keeping their sibling safe, observing for symptoms, and knowing what to do if their sibling became unwell. 

‘It’s not fair’ was another convergent category within this theme as it recognises that sometimes, the role of being a sibling of a child with CHD precluded more time with friends and led to them missing out on social activities as their sibling’s care needs took priority. These findings suggests that participants accept their role but feel they are missing out on usual experiences with friends - something their peers without a sibling with CHD would not have to navigate. 

In ALPS phase two SPQ questionnaires on two items in the Communication subscale ‘I can talk to my parents about my schoolwork’ and ‘I can talk to my parents about my brother’s/sister’s CHD’ no participants reported feeling that they could ‘always’ talk to their parents about their sibling’s CHD or their schoolwork. This convergence supports detail in phase one themes about witnessing parental distress and supporting parents. Participants may limit their information sharing with parents in an effort to mitigate parental stress levels, as data suggest that participants recognise the difficulties parents experience having a child with CHD.

[bookmark: _Toc135760576]7.4.4 Effects on me and moving forward.
This theme ‘effects on me and moving forward’ included participants’ narrative about a range of thoughts, feelings, and emotions. First, it was identified that participants could not always recognise and label their feelings especially those who were younger. Participants in phase one interviews explained that impact on their life was greater when they were younger as their sibling was also younger and most disruption was around their birth. When they were younger, they recalled being separated from their sibling and parents whilst they stayed in hospital, they often stayed in kinship care and daily life involved more disruptions. There was a shared need for knowledge and information which differed between participants, but most described wanting to feel informed and included. Considerable worry, fear and stress were described, and this was usually more intense around clinic or operation time or if their sibling was unwell. Visiting hospital was often positive but participants suggested that some of the shock and worry experienced during visiting could be alleviated with better preparation for visits. Overwhelming love and pride for their sibling with CHD was described during interviews and most participants described their family as close and supportive, something they reported helped them cope with difficulties described.

Phase two free text categories with convergent findings included ‘I'm worried about my sibling’s health now and in the future’ and ‘I know my sibling might die’. As with earlier categories and themes, recognition of the serious nature of CHD and its potential to shorten their sibling’s life was explained by participants. Within this theme convergence relates to negative feelings associated with this, worry and fear. However, ‘How I cope, keep going and grow’ was a category which supports phase one findings as participants identified their coping mechanisms and demonstrated their resilience with most participants scoring exceptionally high or high on the CYRM. 

One reported method of coping was helping family functioning and being altruistic towards their sibling and parents. ‘What I need to know to keep my sibling safe’ was a phase two category which recognised that participants needed to know how to help, and this kept them involved and informed, helped them cope. 

‘Our sibling relationship’ refers to love and pride described by participants in this theme and fits with the category ‘It’s not fair’. Participants recognised how difficult life is for their sibling with CHD and this appreciation of their bravery may help put their personal thoughts and feeling in perspective as some participants suggested that life is worse for their sibling. 

Convergence with this theme was also identified in two CYRM items ‘I talk to my family about how I feel' most participants scored their responses as ‘Yes’ or ‘Sometimes’. All participants reported feeling that their ‘family cared about them when times were hard’ illustrated by responses being either ‘Yes’ or ‘Sometimes’. Responses to these two items suggest that although participants did not always choose to talk to their family about how they feel, they knew this option was possible. Recognising that they feel supported by their family and knew their family cared about them when times were hard supports the cohesive family narrative included in the phase one theme. 

[bookmark: _Toc135760577]7.5 Divergence
There were fewer examples of divergence in ALPS findings. Divergence was mostly illustrated in ‘Effects on me and moving forward’, these divergent points related to communication and information about CHD, how this information was obtained and who participants spoke to about their sibling’s CHD.

[bookmark: _Toc135760578]7.5.1 My life looks different
In the theme ‘my life looks different’, generated from ALPS phase one interviews, participants explained that family activities and holidays were restricted because of their sibling’s CHD. However, for the SPQ Interpersonal relationships statement ‘Since we found out my brother/sister has a heart condition we don’t do as many things as a family’ most participants answered ‘Never’.

[bookmark: _Toc135760579]7.5.2 Always you before me
In the ALPS phase one theme ‘always you before me’ participants recognised but appreciated extra time and attention their sibling with CHD receives from their parents. However, there was divergence in a SPQ questionnaire item for phase two of ALPS for interpersonal relationships; ‘I understand my parents have to spend more time with my ill brother/sister’, as most participants answered ‘Never’. Responses to this question suggest most participants did not understand why more time and attention were afforded to siblings with CHD which may demonstrate participants accept but do not understand. 

[bookmark: _Toc135760580]7.5.3 My role in our family
In ALPS phase one most participants described how they helped at home and supported family functioning. Some participants recognised themselves as young carers, others explained altruistic characteristics. A divergent finding in phase two was identified in relation to an item on SPQ Intrapersonal perceptions subscale ‘I feel I have too much to do around the house since my brother/sister was diagnosed with CHD’. No participants rated this item as ‘Always, some rated ‘Sometimes’ but most answered ‘Never’ This finding could be related to acceptance of helping but also suggests that participants do not feel burdened by helping around the house despite phase one narratives explaining missing out on social opportunities because of family commitments.

Another divergent finding related to an SPQ Interpersonal perceptions subscale item ‘I feel I don’t want to bother my parents with my worries’ was also evident, with most participants saying they ‘Sometimes’ or ‘Never’ worry about bothering their parents with their concerns despite phase one data suggesting that participants do worry about burdening their parents with their worries. In ALPS phase once participants recognised parental distress and wanted to limit this by keeping their thoughts and feelings to themselves, many explained talking to their parents as a last resort but using other methods of coping first. 

[bookmark: _Toc135760581]7.5.4 Effects on me and moving forward
Despite participants in phase, one interviews explaining that impact on life was greater when they were younger there was no statistically significant difference between age and time since diagnosis and SPQ and CYRM scores. 

Phase one participants explained their need to be informed and feel included and spoke about how their parents kept them informed as a way to manage their worry. However, in a phase two SPQ questionnaire item on Communication subscale ‘When my brother/sister was diagnosed with CHD my parents told me about it’ only one participant felt their parents ‘Always’ told them about their sibling’s CHD since diagnosis, with most reporting ‘Sometimes’ or ‘Never’. Another divergent finding on the SPQ Communication subscale was that participants mostly felt like they could ‘Never’ talk to people their own age about their sibling’s CHD. Talking to other adults about CHD was rated as more likely than talking to people their own age and much more likely than talking to their parents. However, 33% of participants still felt they could ‘Never’ talk to other adults about their sibling’s CHD. These items suggest that participants did not feel informed and do not talk to others about their sibling’s CHD. 

[bookmark: _Toc135760582]7.6 Overall findings
Overall findings are summarised in the context of bio-systems to reflect overlap and inter-relatability of individual bio-ecological systems. Figure 7‑2 is a diagram of overall findings for each of the three systems closest to the child, those thought to have most impact on holistic development of CYP (Bronfenbrenner 2005). Overall findings are discussed in more detail in chapter Discussion and conclusion

[image: ]

[bookmark: _Ref110232817][bookmark: _Toc135760695]Figure 7‑2 - Overall ALPS findings classified in bio-ecological systems.

[bookmark: _Toc135760583]7.7 Chapter summary
This chapter began with a summary of ALPS phase specific findings. Convergence and divergence of findings from each phase was illustrated and discussed. Although there was convergence and divergence in each of ALPS phase one themes, convergence was more common. Divergence focused on communication, information and relationships which helped to guide overall ALPS findings.

[bookmark: _Ref120965354][bookmark: _Toc135760584]Discussion and conclusion 

[bookmark: _Toc135760585]8.1 Chapter overview
This chapter builds on data integration by discussing final themes alongside available literature in the context of Bronfenbrenner’s bio-ecological systems theory. Individual headings related to the bio-ecological system are presented with a short introduction to each system followed by an explanation of how overall ALPS findings sit within each system. Overall strengths and limitations are discussed before unique contribution to knowledge is explained. Implications for clinical practice and future research directions are recommended followed by a conclusion. 

[bookmark: _Toc135760586]8.2 Discussion of integrated findings
[bookmark: _Hlk117662355]Overall findings were presented in chapter Integration of ALPS phase one and two findings. These were displayed in the context of bio-ecological systems, these included relationships, peer support for siblings, communication, information, involvement, and inclusion. Overall findings will now be discussed alongside available literature.

[bookmark: _Toc135760587]8.2.1 Microsystem 
Bronfenbrenner’s bio-ecological systems theory is structured with a series of related systems but the closest system surrounding a child is the Microsystem. This system includes a child’s home environment, where they live, who they live with (Bronfenbrenner and Morris 2007).
Relationships
Participants suggested that they felt well supported but it was not clear who in their family they felt supported by. Relationships were not explicitly explored in ALPS but communication between parents, friends and other adults were, and this communication may have been affected by the quality of these relationships. 
[bookmark: _Hlk109203108]Families who have a strong sense of cohesion and a positive outlook foster a good environment for successful sibling adjustment (Oshri et al. 2015, Reimers 2017). However, numerous disease related stressors have been found to influence proximal processes in families of children with chronic illness (Chin et al. 2018, Murphy et al. 2017). Sibling reported relationship quality with mothers and fathers was also found to influence the incidence of sibling mental health problems in a study by Fredriksen et al. (2021). Siblings who witness and experience their parents’ distress are more likely to refuse parental affection and attention (Caris et al. 2018).

Lack of time and attention were points raised by CYP in both phases of ALPS. Some participants wanted time alone with their parents without their sibling, which would allow them to take priority and have exclusive time and attention for a period. Research by Incledon et al. (2015) found that siblings of children with chronic illness had poorer mental health if they received less time and attention than their sibling. Lower psychosocial and physical functioning were observed among siblings of children with chronic illness (Kelada et al. 2021). A protective child to parent relationship was also reported by Deavin et al. (2018) and Fullerton et al. (2017) who found that siblings were reluctant to discuss their concerns or emotions with parents because they did not want to burden them. 

ALPS participants shared information about their relationship with their sibling with CHD, reporting usual sibling relationship annoyances but an overwhelming positivity about their relationship, citing pride, love, gratitude, and intense closeness. Positive sibling relationships are associated with higher resilience levels following childhood adversity (Cahill et al. 2022). Good quality sibling relationships are defined as those which encompass closeness, warmth, love. Strong sibling relationships have been shown to be a protective factor during difficult times and can indicate better psychological adjustment (Buist et al. 2013, Dirks et al. 2015, McHale et al. 2012). 

Support from friends has also been shown to be a predictor of resilience development in adolescence (Van Harmelen et al. 2017). Relationships with peers was a topic of discussion in ALPS, although in some cases despite friends being aware of the CYP’s sibling’s needs it appeared difficult for them to understand. 

Involvement
Changes to normal life for siblings of children with CHD have previously been reported (Redshaw and Wilson 2012, Williams et al. 1993, Wray and Maynard 2005). Some ALPS participants found comfort in engaging in caring responsibilities, some identified as young carers and others discussed altruistic characteristics and prosocial behaviours which helped them to cope. Being involved in caring for their sibling gave participants in ALPS an opportunity to demonstrate their independence, maturity and knowledge about their sibling’s CHD. This finding is not unique to ALPS; in a study by Kelada et al. (2021) siblings of children with chronic illness who were involved in caring responsibilities had lower anxiety, positive sibling relationships and used more problem focused coping strategies than siblings who were not involved in caring duties. Some ALPS participants, who had caring responsibilities, spoke about a lack of choice in their responsibilities and the impact this had on reduced social activities and time with friends. In a study by Sullivan et al. (2017), loss of control and helplessness were associated with poor mental health outcomes in adolescents. Greater involvement in caring responsibilities has been recognised as a way of increasing knowledge about siblings’ health (Kelada et al. 2021). Although involvement in siblings’ caring responsibilities has shown benefit, the balance of involvement and burden is delicate, with individualised assessment of benefit important. 

[bookmark: _Toc135760588]8.2.2 Mesosystem 
Mesosystem is the layer which connects systems and incorporates interrelationships between microsystems. The Mesosystem also includes proximal processes, an addition from Bronfenbrenner’s more recent work. Proximal processes involve interactions and commonly between the child and their parent(s) (Bronfenbrenner and Morris 2007). 
Communication
Within the microsystem proximal processes involve communication between the child and their parents (Bronfenbrenner and Morris 2007). However, communication also spans the meso and exosystems in Bronfenbrenner’s theory. ALPS findings suggest that communication between the CYP and parents is not always possible. This ALPS finding is not unique as communication was a theme identified in an integrative review exploring sibling adjustment in childhood chronic illness (Lummer-Aikey and Goldstein 2021). In a review by Murphy et al. (2017) communication in families of children with chronic illness was classified as positive (including warm and structured communication) and negative (including hostile, intrusive or withdrawn communication). In families of children with chronic illness communication has been found to be more negative than communication in families without a child with chronic illness (Murphy et al. 2017). Research focusing on adult siblings of children with health care needs found that effective communication was not always present during their childhood (Kao et al. 2012, Leane 2020). This coupled with ALPS data highlights a unique opportunity for healthcare service improvement for siblings of children with CHD.

Information
ALPS findings identified variation in the depth of information required by CYP regarding their siblings’ CHD and misunderstandings relating to sibling’s CHD. Other researchers have explained that children can experience unnecessary fear, worry and shock if they are mis-informed (Christofferson et al. 2020, Nabors et al. 2018). The importance of honest, accurate and open communication was highlighted in ALPS and this is supported by other research focused on the needs of children who have a sibling with cancer, kidney disease or chronic illness (Chan and Shorey 2022, Long et al. 2018, Lummer-Aikey and Goldstein 2021, Piotrowski et al. 2022). There is also evidence that this applies to siblings of children with CHD (Parker et al. 2020, Schamong et al. 2021). 

[bookmark: _Toc135760589]8.2.3 Exosytem
The third system surrounding a child in Bronfenbrenner’s bio-ecological systems theory is the Exosystem. This refers to structures which are outside an immediate family such as extended family, school, place of worship (Bronfenbrenner 1976). Due to this system’s distance from the child there is thought to be less direct influence on a child and impact is by association or related to the interaction between systems (Bronfenbrenner and Morris 2007). 

Inclusion of siblings in hospital and clinic settings
ALPS findings suggest that there is a need for CYP to have direct healthcare information and to feel included. Involvement of siblings in hospital or clinics is a valuable method for brothers and sisters to get direct health information about their siblings CHD (Chan and Shorey 2022, Long et al. 2018). Unfortunately, during the COVID-19 pandemic sibling hospital visits were prohibited in view of infection control and prevention (Bichard et al. 2022a, Biswas 2022), as a result considerable regression in inclusion of siblings in hospital has occurred. Despite widely documented benefits of a family being together during a hospital admission, historical recommendations from Kramer (1984) and Lehna (1998) advising liberation of hospital access and inclusion for siblings still applied in 2022. 

Inclusion of CYP in their brother’s or sister’s care needs to be planned carefully to ensure appropriate explanations are provided and inclusion is a positive experience (Abela et al. 2020). If a CYP is visiting their brother/sister in hospital for the first time, explanations which are tailored to developmental stage help to ensure adequate understanding. Explanations of what the CYP may see when they visit are important, including any wounds they have, tubes and wires and how their sibling may behave (Amass et al. 2020). Once introduced to their sibling and environment they should have their presence valued, this is important for them and their brother/sister (Im et al. 2018). Inclusion could involve CYP helping decorate their sibling’s bed area, including photographs, making sure healthcare staff know that their patient has a sibling and including their name in documentation so it can be used. It may be possible to include siblings in care routines by encouraging them to talk to their sibling, read with them or play games. Inclusion of family members in hospital based care needs has been found to reduce the incidence of post-traumatic stress symptoms (Amass et al. 2020). However, no evidence specific to sibling inclusion in hospital care for CYP with CHD has been published to date.

Peer support
ALPS findings suggest it can be difficult for friends to understand the life of a CYP who has a sibling with CHD because of a lack of shared experiences. Feeling like friends cannot understand what’s going on has been reported in a study by Long et al. (2015); this study focused on siblings of children with cancer, but findings relate to those of ALPS. A lack of understanding from others is documented in literature focusing on parents coping with their child’s CHD. Parents spoke about seeking out support from those in similar situations (Sira et al. 2014). Seeking out support from other young carers is one way of coping. When this is not possible it can lead to feeling more excluded and push CYP further away from their friendship group (Ahern et al. 2008). 

Having less opportunity for social activities has also been documented in a study in the Philippines which explored the impact on siblings of children with CHD. Following diagnosis siblings were reported to be engaging in fewer social activities than before their sibling’s diagnosis (Williams et al. 1993). Social support has been valued as an important part of sibling adjustment and mediates an ability to cope with an oncology diagnosis and treatment (Barrera et al. 2004, Björk et al. 2011). ALPS participants expressed a desire to connect to other siblings of children with CHD and these peer connections have been identified in other work (Patterson et al. 2011, Roberson 2010).

Having a peer support group with activities could help siblings of children with CHD to share enjoyable time and their experiences with someone who has shared experiences. In a study by Cassidy et al. (2014) in which 44 young carers aged 12-16 years completed a resilience measure, it was found that resilience was higher in those who attended support groups. Cahill et al. (2022) found that siblings of children with chronic illness who participated in extracurricular activities had higher resilience at 16 years old. This may suggest that having their own interests and hobbies enables establishment of their own personal identity, not just that of a sibling of a child with chronic illness. Limited research exists in the field of paediatric cancer where siblings experienced a loss of their sense of self during their brother’s/sister’s treatment trajectory (Woodgate 2001). 

Being a young carer affects identity formation and sense of self which is an important developmental process through adolescence (Wikle et al. 2018). During this process CYP identify who they are, what they like and dislike and their aspirations for their future (Branje et al. 2021). Those CYP who develop their sense of self are more likely to have positive psychological adjustment, high self-esteem, life satisfaction and be altruistic (Aurellya and Muttaqin 2022, Crocetti et al. 2015). However, those CYP who accept their identity as formed by their parents or are not happy about their formed identity will seek to make changes but are more likely to experience depression, anxiety and life dissatisfaction until they can develop a sense of self which they feel reflects their personal aspirations (Aurellya and Muttaqin 2022). 

Knowledge on human development suggests that CYP seek out independence and identity through social relationships (Bronfenbrenner 1979, Maree 2022). It is also hypothesised that young people strive for social acceptance and integration (Bronfenbrenner 1979) so constructing friendships and sharing experiences with other CYP who understand the challenges and praise the positive aspects of being a sibling of a child with CHD may foster self-esteem and improve an individual’s intrapersonal perceptions. 

ALPS findings suggest that CYP’s role in helping their siblings, parents and others may be beneficial, their outlook reflecting more acceptance and inclusion in society. These behaviours could also benefit other siblings, as found in a study by Oldfield et al. (2016) who reported better interpersonal relationships and mental health outcomes with peer support. 

Engagement with charities was evident in the ALPS cohort, but this support was limited to occasional family days where CYP had opportunities to meet other CYP in similar situations. This may be related to timing of interviews and the COVID-19 pandemic. A supportive network of other CYP who understand their experiences, could be invaluable for siblings of children with CHD. There are no known support services for siblings of children with CHD in UK hospitals. Work with adult siblings of people living with CHD describes positive aspects akin to those identified in ALPS (Moss et al. 2019). Such facilities also enable early support for mental health issues to be provided (Hallion et al. 2018). Early support for siblings during childhood may reduce later mental illness and support positive psychological and psychosocial outcomes in adulthood (Sommantico et al. 2020, Wawrzynski et al. 2021). 

[bookmark: _Toc135760590]8.3 Contribution to knowledge
This thesis has been written sequentially akin to ALPS design, each chapter reporting results with discussion and recommendations for practice. This section links these sequential parts together to derive overall conclusions and explain how this research makes a unique contribution to knowledge. 

The overall research question for ALPS ‘what is the perceived impact on siblings of having a brother/sister with congenital heart disease?’ was developed based on personal reflections working as a children’s nurse in a hospital setting. From these observations it was clear that impact on siblings was largely overlooked resulting in their need for support not being recognised and met. 

This study was designed to first obtain CYPs’ perspectives of how their sibling’s CHD affects their lives. This phase highlighted that participants had well developed and situation dependent coping skills and are resilient; a finding reflected in phase two, with a larger group of siblings. Participants discussed ways in which their sibling’s CHD had made them more mature, more emotionally intelligent and they felt their family were cohesive because of their shared experiences. Participants discussed recognition of their sibling’s bravery and felt intense love and pride about how they had overcome their health-related adversity. 

The unique contribution this study makes is in the self-reported nature of data collection, in both study phases. Prior to ALPS, self-reported data were limited and dated, many studies exploring the impact on siblings were focused on outcome measures completed by parent proxy report. The self-reported needs of CYP have enabled a more holistic understanding of future support needs and will inform intervention development. 

Incorporating Bronfenbrenner’s bio-ecological systems theory into the design and evaluation of this study is a unique contribution. Although this theory has been used in other population groups this is the first time it has been used from study inception to conclusion with siblings of children with CHD. This theory was particularly useful in understanding resilience as a focus of this theory is the interaction between individual characteristics, family interactions and relationships, environmental conditions and changes over time (Bronfenbrenner 2005). 

ALPS participants shared many positive aspects of having a brother or sister with CHD. However, integrated findings suggest there are still aspects which they find difficult and need more support with, suggesting some support needs are unmet. 

In a hospital setting, sometimes there is no awareness that a child with CHD has siblings. There is often no documentation about siblings in the patients’ medical records which made identifying patients suitable for ALPS challenging. It is important for clinicians to understand family structure to be able to appreciate support needs and resources. In a health system with limited resources there is no doubt that patient load, available time and support services would all be a barrier for healthcare staff. 

ALPS findings add to the evidence supporting the need for better attention towards the needs of siblings with CHD. This research highlights many positive and challenging aspects. This awareness will promote consideration for siblings in family centred care philosophies and should be integrated into healthcare practices in a more practical sense. 

[bookmark: _Toc135760591]8.4 Implications and recommendations for practice
ALPS findings demonstrate that CYP who have a sibling with CHD have high levels of resilience and report many positive attributes, but some still experience difficulties. 

Currently there is no record of how many children with CHD in the UK have siblings. As a sibling is not a ‘patient’ registered within specific CHD services this leaves them unidentified, unsupported, and uninvolved, unless their parents identify their need for support and refer them to specific services. Siblings could benefit from talking to professionals directly about their sibling’s CHD. This has been recognised as an important intervention for siblings in other disease groups (Lin et al. 2020).

Direct and accurate information sharing between health care professionals and siblings could prevent inaccurate information being sought from other sources such as online searching. However, health professionals may feel ill equipped to take on this role, with evidence from the field of paediatric oncology suggesting that insufficient training, emotional strain, guardianship law, parental opinion, language and culture are all barriers to direct information sharing with CYP (Kenney et al. 2021, Laronne et al. 2022). These sources focus on communicating specifically with a child about their own health not related to sibling disclosure. As parents are often gatekeepers of information, health professionals rely on parents to keep siblings well informed. However, there are many reasons this does not always happen.

Parents have many conflicting roles and responsibilities as parents to a child with complex medical needs (Murphy et al. 2017). Parents may also be concerned about the amount and depth of information to share and may want to protect siblings by limiting information sharing (Kelly and Coughlan 2019). There is limited support for parents about how to relay this information to their children (Biswas 2022, Haukeland et al. 2020). Available literature on the difficulties parents experience with information sharing demonstrate a need for parental support and education around information sharing (Sisk et al. 2016, Stein et al. 2019). 

Parents are experts on their children, requiring partnership working between parents and health professionals to support siblings. In clinics, parents could be asked if they want any support speaking to their other children about CHD or if they would like information to be relayed to siblings and other family members directly. In addition, age-appropriate information for siblings of children with CHD about their brother’s/sister’s heart condition could be developed and provided. This information could be passed to siblings from parents or be part of a parental or health professional facilitated discussion with siblings using age appropriate and guided information. 

There is already some provision through children’s cardiac charities; CHF – Molly’s Dolly’s is an initiative where bespoke fabric dolls are created for children with CHD, these are created in the same skin, hair and eye colour and can have matching scars. CHF have created two story books ‘Rosie goes red, Violet goes blue’ and ‘Sky the expert’, both books follow a child with CHD explaining symptoms and changes to daily life which may be caused by CHD. The second book highlights differences and similarities between a child with CHD and his sibling who does not have CHD. These resources from CHF are not specifically designed for siblings but may be used as a platform to open up discussion about their sibling’s CHD. LHM provide animations to demonstrate different types of CHD, but these are designed for parents so could be suitable for older young people but not for young children. No resources have been specifically designed with siblings in mind. This is a recommendation for future practice. 

ALPS data highlight the importance of health professionals being able to support parents with knowledge about support services for siblings. Knowledge about what is available could help parents to better utilise services as appropriate. Parents’ knowledge about their own children helps siblings get support to meet their individual needs (Long et al. 2017, Lumsden et al. 2019). Health professionals should support parents by explaining siblings’ needs for honest and open communication, providing toolkits of coping mechanisms and identifying signs that siblings are struggling to cope (Long et al. 2015). A coping toolkit could be developed to provide parents with some ways of supporting their other children but also for extra resources should they need them. 

Despite a lack of available support services for siblings of children with CHD there may be internal and external resources which could be utilised to support CYP. These could be more easily identified considering Bronfenbrenner’s bioecological systems theory. Use of this bio-ecological systems theory in ALPS demonstrates that siblings already have resources available to them which can support their high levels of resilience. Using the bioecological model as a tool to help map support resources could be useful for families during outpatient clinics, episodes of hospitalisation and may specifically help support siblings. For example, are there any age-related peer support groups being arranged by charities, are there any environmental changes which could be made in the home such as a private place for siblings to write a diary uninterrupted. See Figure 8‑1 as an example of some ideas.

[image: ]

[bookmark: _Ref110232910][bookmark: _Toc135760696]Figure 8‑1 - Example of using bio-ecological systems as a tool for identifying existing internal and external resources

ALPS findings suggest that many CYP do not feel they have someone to talk to about their sibling’s CHD. Receiving support from those who know what it feels like to be in a similar position has been shown to be helpful in other disease groups (Wawrzynski et al. 2021). Creating a specific peer support group for siblings of children with CHD is a further recommendation, which could be useful for experience sharing and developing supportive friendships.

Enabling hospital visiting is important to keep siblings feeling informed, included and to help alleviate some of the tensions described by ALPS participants about being separated. However, visiting hospital could potentially increase siblings’ stress if they are not prepared adequately for their visit. Understanding the environment, what they might see, how their sibling will look in addition to some knowledge about tubes and wires may help siblings feel more prepared. However, ALPS findings show that information needs are individual, so allowing CYP time to ask questions to find out what they want to know, how much and in what depth, is important. 

The charity Intensive Care Unit (ICU) Steps has released two information booklets for CYP, one explaining ICU and another for visiting ICU (White 2022a, White 2022b), they were designed to be used for children visiting adults but could be used for CYP visiting their siblings on ICU. They include an image of a typical bed space, some of the machines that CYP might see, space for journaling, reflection, and colouring in. These resources are supported by family centred care literature in the ICU (Abela et al. 2020, Biswas 2022). Alterations could be made to include more cardiac specific detail such as a sternotomy dressing, pacing wires and chest drains and specific booklets developed for ward or clinic visits. Visualisation of an environment and equipment is sometimes difficult for CYP to imagine depending on their age and stage of development, an example of an empty bedspace with equipment might also facilitate discussion and questions but these would need to be evaluated (Abela et al. 2022, Amass et al. 2020, Biswas 2022).

[bookmark: _Toc135760592]8.5 Strengths and limitations
Strengths and limitations of each study phase have been presented in chapters four and six. Overall strengths include the exploratory nature of this sequential mixed methods study design ensuring CYP experiences were the foundation for the whole thesis. 

CYP self-reported nature of data collection was a strength and provided a true reflection of perceived impact from CYPs’ perspectives, something which has been overlooked in previous studies (Parker et al. 2020, Schamong et al. 2021). Use of a specifically developed PPIE group including parents and siblings of children with CHD provided invaluable contributions to study design and development and helped ensure information was clear and online data collection was suitable for purpose (Jackson et al. 2020, Molloy et al. 2019, Rouncefield-Swales et al. 2021). 

Use of PRISM in phase one provided a method of visualising impact which helped to set the context of the interview and explore impact more easily (Melbardis Jørgensen and Jemec 2011, Sensky and Büchi 2016). These strengths resulted in rich, high quality qualitative data. Phase two of ALPS utilised two validated measures of resilience and sibling perception confirming psychometric properties of the two measures, strengthening data credibility and reliability of results (Dowrick et al. 2015)
 
Limitations include the small sample size. The exploratory nature of this study meant that a power calculation was not indicated. Without a power calculation all inferential statistics should be interpreted with caution (Bonett and Wright 2015). 

ALPS had limited geographical reach. Although participants were recruited via children’s cardiac charities, only one children’s hospital was involved directly. Expanding ALPS to more sites may have extended reach especially for harder to reach populations (NICE 2020). Lack of funding also precluded the inclusion of those who did not speak or understand English, as translation services were not available. 

Clinical details were sometimes difficult for families to recall, and some found the medical terminology of CHD or co-morbidities challenging. The number of hospitalisations and surgeries was a particularly difficult question for siblings and their families as many could not remember. It was not possible to obtain this information from medical records as many participants were recruited via a charity, not directly from a hospital setting. 

Finally, missing data prevented total CYRM scores being generated for the 8+9-year-old group, this made age group comparisons impossible and also reduced the overall sample size for resilience scores from 52 to 32. 

[bookmark: _Toc135760593]8.6 Recommendations for future research
A great deal of learning took place over the course of this thesis and although some questions have been answered, many more have been generated, these cover the subject area, population and methodology used in this thesis.

Future research exploring perceived impact on CYP younger than eight years old is important to understand about the perceived impact on siblings when they were younger. This could be feasible by developing interviews utilising creative methods (Jellema et al. 2019, Oulton et al. 2018). Exploring perceived impact on a wider scale with a more geographically diverse population and a larger sample size would enable enough power to explore risk and protective factors with more confidence. Longitudinal data, monitoring sibling impact over a longer time period would also be beneficial to help identify where support could be targeted and the effectiveness of this support over time and on long term outcomes. 

Further research exploring use of online data collection methods with CYP as young as eight years old would strengthen the evidence base on ethical implications and CYP usability and enjoyment of online methods. Exploration of how best to obtain online consent and assent with CYP is important to ensure participant and data safety and security. Currently there are no specific guidelines on how online consent and assent should be obtained in line with good clinical practice in research, more evidence would support use of specific methods and reduce practice variation. 

Development of a more specific valid and reliable sibling questionnaire to explore perceived impact would be beneficial. Positive psychological aspects of sibling perception are also a vital aspect of coping and resilience and should be integrated into future measures. Adequate factor loading and usability would be important to ensure consistent use which may enable more accurate outcome comparisons with siblings of children from other disease groups. 

Exploration of post traumatic growth was not possible in this study but would be an important area for exploration in future research. There are challenges in classifying trauma among siblings of children with CHD, but these could be explored in more detail to understand how presence or absence of trauma could help plan supportive services for siblings in the future. 

There are only two published intervention studies specifically focused on coping mechanisms. Whilst both were designed for families of children with CHD, they had limited sibling inclusion and outcomes (Redshaw and Wilson 2012, van der Mheen et al. 2019). Intervention development, to enable information sharing, peer support, and development of coping skills for siblings of children with CHD, should focus on supporting parents with communication, relationship development and information sharing with CYP to enable them to maintain high levels of resilience and cope with their worry during times of distress. 

[bookmark: _Toc135760594]8.7 Dissemination
Research dissemination is vital to bridge the gap between research, practice and policy (Tripathy et al. 2017). ALPS dissemination strategy is detailed in Table 8‑1. The aim is to inform participants, their parents and families, professionals, key stakeholders, policy makers and the wider healthcare community about findings from this research. Included in Table 8‑1 are aspects of the strategy which are already underway and some which are yet to be initiated but will be completed in full to ensure the findings are shared widely. 

Throughout the doctoral journey health professionals have been updated about ALPS progress at healthcare conferences. Further dissemination of overall results will take place at 2022/2023 conferences across Europe. Gratitude and appreciation have been shared with research nurses, bedside and clinic nurses, doctors, and support staff for their support advertising ALPS and speaking to families. A plan to present work internally with the aim of generating practice change in my institution. There are some ongoing work projects to develop provision and services for siblings, this work will continue after thesis completion.
[bookmark: _Ref110233043][bookmark: _Toc135760665]Table 8‑1 - Dissemination strategy
	Intended audience
	Strategy
	Outcome
	Progress

	Participants
	Creation of an infographic to share COVID-19 specific findings from phase one of ALPS
	See Appendix twenty
	Completed

	
	Creation of an infographic to share overall ALPS findings
	
	Pending

	
	Sharing findings at charity sibling days
	In discussion with ECHO and LHM
	Pending

	
	Development of a specific coping toolkit resource for siblings detailing where to get more information and support
	Will apply for funding
	Pending

	Families
	Inform families of findings at coffee and chat evening CHF
	In discussion with CHF
	Pending 

	
	Share publication and infographic on COVID-19 specific findings
	See Appendix 20 - Published qualitative data, experiences of siblings of children with congenital heart disease during COVID-19 and Appendix 21 - Infographic developed for children to share COVID-19 specific ALPS findings. 
	Completed

	
	Share publication and infographic of overall ALPS findings
	
	Pending

	
	Invite families to a short presentation evening on Zoom called ‘Supporting Siblings’
	Collaborate with other professionals to create an information session and to share ALPS findings
	Pending 

	Academics
	Publications
	Bichard, E., McKeever, S., Bench, S. and Wray, J., 2022. Experiences of siblings of children with congenital heart disease during Coronavirus disease 2019; A qualitative interview study. Journal of Pediatric Nursing.
	Completed
(Bichard et al. 2022a)

	
	
	Parker, R., Houghton, S., Bichard, E. and McKeever, S., 2020. Impact of congenital heart disease on siblings: A review. Journal of Child Health Care.
	Published
(Parker et al. 2020)

	
	
	Bichard, E., McKeever, Wray, J, and, Bench, S. Research behind a webcam: an exploration of virtual interviewing with children and young people. Pediatric Nursing.
	Published (Bichard et al. 2022b)

	
	
	Bichard, E. and Butler, A.E., 2023. Critical commentary: Visiting restrictions during COVID-19 pandemic-Why are we still excluding siblings?. Nursing in Critical Care.
	Published
(Bichard and Butler 2023)

	
	Conference presentations
	Submit an abstract to share overall ALPS findings at Congenital Cardiac Nurses Association conference 2023
	Pending

	
	
	Bichard E (2021) The perceived impact of COVID-19 on siblings of children with chronic and acute illness, British Society of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) Virtual Annual Meeting 26th January 2021.
	Completed

	
	
	Bichard E, McKeever S, Bench S, Wray J (2021) Exploring experiences of siblings of UK children with congenital heart disease during COVID-19, Congenital Cardiac Nurses Association Virtual Conference, 10th June 2021.
	Completed

	
	
	Bichard E, McKeever S, Bench S, Wray J (2021) Impact on siblings of having a brother or sister with congenital heart disease – a qualitative interview study, Virtual RCN International Nursing Research Conference 7-9th September 2021.
	Completed

	
	
	Bichard, E., Parker, R., Houghton, S., McKeever, S. Impact of congenital heart disease on siblings – a review. Joint Paediatric Critical Care International Meeting. London, 20-22 November 2019
	Completed

	
	
	3-minute thesis competition winner – LSBU Summer School July 2022
	Completed

	
	Teaching
	Share ALPS overall findings and recommendations with all cardiac intensive care nurses and cardiac ward staff in their annual update days. 

Discuss with the practice education team to share findings and promote sibling inclusion by teaching newly registered nurses.
	In progress

	Charities
	Provide a report on research findings to charities along with the infographic to use in their newsletter social media updates and on their website.
	
	Pending

	
	Develop a book for CYP who are going to visit their sibling in hospital for the first time.
	Apply for funding
	Pending

	Policy makers
	Meet with quality improvement team at local hospital to discuss sibling inclusion
	Connections with this team are ongoing
	Completed but ongoing



As Table 8‑1 demonstrates dissemination has been undertaken throughout this doctoral journey. Publications, conference presentations and early COVID-19 specific findings have been disseminated using an infographic shared with participants, their families and charity partners. Participants, their families and charities reported their appreciation at being kept informed. Participants and their parents will be offered an opportunity to attend a series of online information sharing and ALPS finding dissemination events. This way of disseminating results was selected because of the wide geographical location of participants. Plans for this will be supported by the three children’s cardiac charities. 

Learning along this doctoral journey will be shared, some of which is not directly linked to ALPS. Through this PhD annual presentations have been given to a group of higher degree students in clinical practice and my academic institution. Sharing experiences of working towards a PhD with a nursing background will hopefully inspire others to follow this path and continue to raise the profile of nurses pursuing clinical research to shape change in clinical practice for patient benefit. 

[bookmark: _Toc135760595]8.8 Reflexive perspectives
In chapter one, section 1.8 Reflexivity and positionality I introduced myself and my motivations for undertaking this PhD and will now end with a summary of personal reflections. It has been a great privilege to explore this topic, something I feel passionate about, and hope it will instil positive change working with CYP and their families with CHD and beyond. Despite extensive training and experience in my clinical role as a nurse this PhD had provided me with an entirely different skill set and experience. I will continue to develop as a clinical academic. Both clinical and research experience will unite and develop as I utilise my clinical experience and research skills to advance evidence-based practice. 

From inception to completion there have been a number of challenges to overcome, some which have caused ALPS to take a different direction than originally planned. These challenges included the COVID-19 pandemic and required changes to planning and data collection which could not be foreseen, choice of which constructs and validated measures to use for Phase Two and how these could be completed on an unfamiliar virtual platform, how to analyse some of these outcome measures and the most suitable way to integrate data. The use of reflective notes, discussions with my supervisory team, subject matter experts and fellow PhD students helped me to consider available options. I also engaged in training to overcome some of the difficulties undertaking qualitative and quantitative analysis, this also helped to ensure rigor and trustworthiness of the research. 

All challenges I overcame are personal moments of pride where I have demonstrated flexibility, commitment, resilience and ultimately completed an important exploratory study which has generated important findings for all key stakeholders. During my PhD I kept many notes, sometimes these were formal reflections, other times pages and pages of notes, where thoughts came when least expected. Rationale for decision making was documented to ensure rigor, trustworthiness and reflexivity in research conduct and helped with recall when so many decisions were made and so many alterations to the original protocol were required because of COVID-19. 

Finally, from a reflective perspective I can see the incredible learning which has taken place for me, both in the subject matter and in understanding the experiences of CYP who have a brother or sister with CHD. As a hospital-based children’s nurse my observations and understanding about impact on siblings is based on their presence in the hospital as visitors, my understanding of life outside of the hospital was limited. Having spoken directly to CYP during data collection I have learnt so much about how their life is affected and from their perspective, something I am incredibly grateful for. This experience will positively influence my clinical nursing practice and affords new appreciation for the needs of siblings in all areas of care, a perspective I will cherish. 

[bookmark: _Toc135760596]8.9 Conclusion
This thesis presents a mixed methods project, exploring perceived impact on siblings aged 8-17 years old of having a brother or sister with CHD. Whilst there are a considerable number of published research papers exploring needs of siblings of children with chronic illness, reports from parents of children with CHD and children living with CHD there is a paucity of research focusing on what life is like for siblings of children with CHD. ALPS is the first known study to explore perceived impact on siblings from a pragmatic perspective, using Bronfenbrenner’s bioecological systems theory to underpin qualitative and quantitative data collection.

The heart siblings impact study (ALPS) helped to illuminate positive and challenging aspects of having a brother or sister with CHD. First, 17 CYP’s experiences were explored via Zoom interviews during the COVID-19 pandemic. Specific questions were asked relating to pre-pandemic impact to ensure that impact of COVID-19 did not overshadow overall perceived impact on siblings’ experience. Five themes were generated from these data, detailing how life was different for participants in relation to their peers, prioritisation their siblings with CHD afford, CYP’s role in their family, effects on CYP, hope they cope and move forward and the final theme relating to COVID-19 and how things changed in light of the pandemic. From these data it was apparent that CYP are markedly resilient and there are many positive aspects among difficult aspects which should be recognised.
 
Development of online questionnaire by adapting the use of two validated tools allowed measurement of resilience, intrapersonal perceptions, interpersonal relationships, fear, and communication in 52 CYP who had a sibling with CHD. Results showed a high to exceptional level of resilience, confirming data from phase one. Results also demonstrated that participants needed to be informed, have better communication with their support systems, and feel involved in their sibling’s care. These important points would likely reduce fear siblings have about their brother’s or sisters’ illness and further improve their levels of communication, relationships, intrapersonal perceptions, and resilience. 

Healthcare professionals are uniquely placed to support and involve children and their families in their care, this includes siblings of children with CHD. It is important for siblings to also be in the minds of healthcare professionals to support parents to support their children, identify need for support and plan early interventions. Future work needs to focus on development of interventions to improve sibling support. 



[bookmark: _Toc135760597]Closing thought

As this thesis is drawn to a close the final word should be given to a young person representing the voices of brothers and sisters in this thesis
“Don’t forget the siblings, we need as much help as our ill brother or sister” 
Luke (10 years old).
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Using the integrated reflective cycle developed by (Bassot 2015)

The experience
· Felt very nervous about this interview before as I had sporadic contact with the family and no direct contact with the YP herself.
· In the hour preceding the interview the mother had contacted to say she was not at home, and I was not sure that we could go ahead but it transpired that dad was around. I had also sent them all the paperwork via email as they had not provided any of their details or home address. So, we would have to do the consent via Zoom.
· I started the interview and asked the YP if dad was around to provide consent, he came to the call in his dressing gown and had just woken up, I was worried I was burdening the family. 
· Next, I began going through the information as I wasn’t sure he knew anything about the interview or consent, but he said that he works at a university so just tick yes for everything, I agreed but managed to squeeze in the last thing I needed to say about audio recording. So, felt that I had got everything in that I needed to say to gain valid consent. 
· We then had to go through all the demographic questions which took time, the sound at this point was not great either so I got the fathers name wrong.
Reflection on action
· It is much easier if families are responsive and provide address details prior to the interview to enable the paper copies of forms and PRISM are available during the interview. To fill out all the demographic information at the start of the interview also added to participant burden which was not ideal.
· I felt quite flustered at the start because of the uncertainty of the interview and having to adapt to doing consent and PRISM via Zoom. Because I felt flustered some of what I was asking the participant was repetitive. I also did not leave enough silence and often tried to fill short pauses with speech, which is a mistake I have made in the past when interviewing. This is very clear when you listen to the recording of the interview.
· The YP also found it difficult to answer the questions at times and often used lots of filling words for which I then asked the question in a different way. Space and silence may have been more helpful for her as she was trying to frame an answer.
· It was a bit difficult at times to focus on the heart condition itself as the YP said that she would not have thought about this as the first thing which affected her. Her sister with CHD also has Down Syndrome which has a larger impact on daily life than her CHD. 
· Having done face-to-face interviews, I really felt the difference with Zoom there is a disconnect in some ways but in other ways it feels less formal and more relaxed.
· At the end of the interview, it feels very strange to just end the call and I wonder if I should ask directly if participants are OK.
Theory
· In future appreciate that I overcame technical challenges previously and try not to get flustered. Remain confident as this will also put the participant at ease. 
Preparation
· This experience has reinforced the importance of preparing the family for interview by ensuring that they have the correct paper forms posted to their address prior to interview.
· Possibly delay the interview until all the information has been received by the sibling and their family.
· Use the scheduled time just to affirm consent and assent and undertake the interview, otherwise it leads to long interview times and increased burden for participants
· Allow space and silence for CYP to think and frame their answers
Key Points raised at interview relevant to research aims and objectives
· YP recognised as a young carer and receives counselling and support from the Young Carers Association
· Engages in services related to this rather than heart specific charities
· Information is really important for this YP, having accurate and up to date information
· Trusted sources
· Prefers to get the information from a parent – usually mum
· Missing out on social activities and schooling was difficult due to caring commitments
· Has a more definite role in caring for her sibling as she is older, meeting basic care needs- medications, toileting.
· Sister can be breathless and tired which is difficult and worrying sometimes
· Trips to the hospital are far away
· Feels more mature and emotionally aware because YP can feel what others are feeling and be sympathetic/empathetic
· Family outings are more difficult, time as a family is hard always requests this for her birthday. Other friends can go abroad but this is difficult for their family.
· Support from friends but unless you have been through this it is difficult for others to understand
· Finds that distracting herself eases her worries 
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Exploring relationships
Correlation/Spearman’s Rank Order Correlation 
Is there a correlation between age (Independent variable) and CYRM score (dependant variable)?
Is there a correlation between age (independent variable) and SPQ score (dependant variable)?

Exploring differences
Independent sample T-Tests (Parametric)/ Wilcoxon Signed Rank test/Mann Whitney U test (Nonparametric)
Is there a difference in the mean (median for non-parametric tests) resilience (CYRM) score for males and females?
Is there a difference in the mean SPQ score for males and females?
Is there a difference in the mean SPQ score for the younger age group (8+9years old)?
Is there a difference in the mean SPQ score for the older age group (10 years old – 17 years older)?
Is there a difference in the mean CYRM score for the younger age group (8+9years old)?
Is there a difference in the mean CYRM score for the older age group (10 years old – 17 years older)?
Is there a difference in the mean SPQ score for CHD classification (Single or Bi-ventricular physiology)?
Is there a difference in the mean CYRM score for CHD classification (Single or Bi-ventricular physiology)?
Is there a difference in the mean SPQ score for siblings who have their own personal experience of hospitalisation?
Is there a difference in the mean CYRM score for siblings who have their own personal experience of hospitalisation?
[bookmark: _Hlk87351639]Is there a difference in the mean SPQ score for siblings who visited their brother/sister in hospital? 
Is there a difference in the mean CYRM score for siblings who visited their brother/sister in hospital? 
Is there a difference in the mean SPQ sub score of communication for siblings who visited their brother/sister in hospital? 
Is there a difference in the mean CYRM sub score of communication for siblings who visited their brother/sister in hospital? 
Is there a difference in the mean SPQ score for siblings whose brother/sister had co-morbidities? 
Is there a difference in the mean CYRM score for siblings whose brother/sister had co-morbidities? 

One way between group ANOVA/Kruskal Wallis
For example.
Is there a difference in the mean SPQ score for the younger age group (8+9years old)?
Is there a difference in the mean SPQ score for the older age group (10 years old – 17 years older)?
Could be – Is there a difference in the mean SPQ score for children who are younger (8+9) or older (10-17years old)?
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Introductions
My name is Lizzie and I’m a researcher from London South Bank University. I’m interested in finding out more about what life is like having a brother/sister with heart disease. 
Brief study outline and information about recording of the interview 
In this interview you can tell me as much or as little as you want to. 
I will ask you some questions to get a more information but if you have extra things to tell me please feel free. Anything you have to say about having a brother or sister with heart disease and what that is like for you will be important. I’ve got a tape recorder here which means I don’t need to make as many notes while we are talking. Once I have typed up our discussion, I will delete the recording. 
Confirmation of written consent/assent.
Just checking that you are still happy to take part, and this is your signature?
Explanation of tool to stop the interview if they become distressed (as detailed in patient information sheets)
Sometimes people change their minds about being interviewed and I just wanted to tell you that it’s ok to stop at any time. Just let me know that you want to stop or raise your hand. I might ask you if you are ok, but you don’t have to tell me a reason why you want to stop if you don’t want too. 
Also, this interview is confidential, and I won’t tell anyone what you said to me in here, the only time I won’t be able to keep what you say between us is if you tell me that you or another young person is at risk or being hurt.
Any questions?
· Tell me a little bit about yourself
What school do you go to? What class are you in? What pets do you have? How has it been during lockdown? Was home schooling, Ok?
· What do you do for fun or as a hobby?
Interests, likes and dislikes (may help throughout the interview to open discussion)
· Who lives at home with you?
Tell me about your family 
What about your extended family? Cousins, aunties, grandparents
Do you have close family friends?
· Tell me about your brother or sister?
I understand that they have a heart condition, can you tell me about it?
What do you know about their heart condition?
How does this affect them?
How does this affect you?
What happens when they are in hospital?
Do you have any memories of them being in hospital?
Did you visit them there? What did they look like?
What happens when they come home?
How have things been during the pandemic? Were you shielding?
· PRISM - This is an application on the iPad which helps us understand a bit more about what it’s like having a brother/sister with a heart condition. Imagine this blank background is your life right now, the yellow circle is you and the red circle is your brother or sisters heart condition. Where would you like to put your brother/sisters heart condition to show how important it is in your life?
· Can you explain why you put the circle there? 
Sometimes having a brother/sister is hard work but sometimes it’s fun too
· What are the fun/easy bits about your brother/sister? 
[bookmark: _Hlk29832771]Can you give me any examples?
How do you feel about this?
· What are the hard/difficult bits about your brother/sister?
Can you give me any examples?
How do you feel about this?
· When you think about having a brother/sister with a heart condition, are there any memories that you have?
Could you tell me more about this? Can you explain these memories?
· Thinking about your life, what could make your life a bit easier?
You told me some things which were hard (relay the examples they gave) about having a brother/sister with a heart condition, what could make those hard things easier?
· If you could help another young person who has a brother/sister with a heart condition what would you say to them?
Any tips?
Things to help the deal/cope with the difficult bits (relay these)
Things to enjoy (relay the fun examples they provided)
· Is there anything else that you would like to share with me that can help me understand what it’s like to have a brother/sister with a heart condition?
Thank you for making the time to talk to me about you experiences. It has been so useful, and we really appreciate your time. Thank you!

[bookmark: _Ref120874903][bookmark: _Ref120884446][bookmark: _Toc135760605]Appendix 7 - Mind maps examples
[image: Diagram

Description automatically generated]
[image: Text

Description automatically generated]
[image: Text

Description automatically generated]
[image: Diagram

Description automatically generated]


[bookmark: _Ref120882990][bookmark: _Ref120889958][bookmark: _Toc135760606]Appendix 8 – Constructs and possible measures for consideration in ALPS Phase Two
	Construct
	Age 
	Instruments
	Abbreviation
	Internal consistency
	Cost
	Admin Time

	Resilience
	5-23yrs
	Child and Youth Resilience Measure (Child and Youth Measure)
	CYRM
	0.65 to 0.91
	Free 
	20mins

	Resilience
	5-18yrs
	Social Emotional Assets and Resilience Scales (SEARS)
	SEARS
	A=0.82, C=0.85
	$29 each (x2)
	15-20mins

	Resilience
	10-18yrs
	Connor- Davidson Resilience Scale (Short form)
	CD-RISC-10
	0.88
	Enquiry pending
	5mins

	Resilience
	13-17yrs
	Resilience Youth Development Module (RYDM)- part of California Healthy Kids Survey
	RYDM
	0.69 to 0.93
	Free
	20 mins

	Resilience
	12-18yrs
	Resiliency Skills and Abilities Scales
	RSAS
	0.66 to 0.82
	Free
	30mins

	Resilience
	9-18yrs
	 Resiliency Scales for Children and Adolescents 
	RCSA
	0.77-
0.97
	$129.55
	15mins

	Resilience
	Adolescents
	Brief Resilience Scale
	BRS
	0.8
	Free
	5 mins

	Resilience
	12-17yrs
	Healthy Kids Resilience
Assessment Module (version 6.0)
	HKRA
	0.67
	Free
	40mins

	Trauma - Post Traumatic Growth
	6-18yrs
	Child's Reaction to Traumatic Events Scale-Revised 
	CRTES-R
	0.86
	Free
	5mins

	Trauma - Post Traumatic Growth
	>9yrs
	Trauma and Attachment Belief Scale
	TABS
	0.8
	Cost on enquiry
	Unknown

	Trauma - Post Traumatic Growth
	8-16yrs
	Trauma Symptom Checklist for Children
	TSCC
	0.83
	Cost on enquiry
	Unknown

	Trauma - Post traumatic growth
	7-10yrs
	Post-Traumatic Growth Inventory for Children
	PTGI - C
	0.81 to 0.95
	Unknown
	Unknown

	Trauma - Post Traumatic Growth
	0-18yrs (Clinician report)
	NCTSN CANS comprehensive - Trauma Version
	NCTSN-CANS
	0.95
	Free
	15-45

	Trauma - Post Traumatic Growth
	7-16yrs
	Child Trauma Screening Questionnaire
	CTSQ
	0.69
	Free
	5mins

	Trauma - Post Traumatic Growth
	7-17yrs
	Child Report of Post-traumatic Symptoms
	CROPS
	0.91
	Cost on enquiry
	5mins

	Happiness
	<14 years
	Children's Happiness Scale
	CHS
	Unknown
	Free
	10 mins

	Being a carer - Altruism
	12-16yrs
	The Benefit Finding in Child Caregivers Scale
	BFCCS
	0.86
	Unknown
	5mins

	Being a carer - Altruism
	12-16yrs
	The Perceived Impact of Child Care-giving Scale
	PICCS
	0.65 to 0.89
	Unknown
	10mins

	Being a carer - Altruism
	7-16yrs
	The Sibling Daily Hassles and Uplifts Scale
	SDHUS
	0.88 to 0.93
	Unknown
	Unknown

	Stress/Worry/ Fear
	7-16yrs
	The Perceived Stress Scale (PSS
	PSS
	0.84
	Unknown
	Unknown

	Stress/Worry/Fear
	6-16+yrs
	The Children's Life Events Inventory
	CLEI
	0.76
	Unknown
	5-10mins

	Stress/Worry/ Fear
	5-19yrs
	Coddington Life Events Scales
	CLES
	Unknown
	$55
	10-15mins

	Stress/Worry/ Fear
	8-17yrs
	Children's Hassles Scale and Children's Uplifts Scale
	CHS/CUS
	0.85
	Unknown
	Unknown

	Social Support
	8-14yrs
	The Social Support scale for children
	SSSC
	0.85
	Unknown
	Unknown

	Social Support
	Adults and children
	Multidimensional Perceived Social Support Scale
	MPSSS
	0.85 to 0.91
	Unknown
	10mins

	Anxiety
	8-12yrs
	State Trait Anxiety Inventory for Children (STAIC)
	STAIC
	0.82 Males
0.87 Females
	$2.50 per unit 
	Unknown

	Anxiety
	>12yrs
	The Beck Anxiety Inventory
	BAI
	0.92
	Cost on enquiry
	5mins

	Anxiety
	4-12 years
	Spence Children’s Anxiety Scale (SCAS)
	SCAS
	0.71
	Unknown
	Unknown

	Emotional intelligence
	7-18yrs
	BarOn Emotional Quotient-Inventory
	BEE
	 0.38 to 0.63
	Unknown
	Unknown

	Family time
	Unknown
	Family Inventory of Life Events and Changes
	FILE
	0.89
	Unknown
	Unknown

	Coping skills
	11-18yrs
	The Adolescent Coping Orientation for Problem Behaviours
	A-COPE
	
	Free
	5mins

	Coping
	>7yrs
	Coping Strategies Inventory
	CSI
	0.70 to 0.94
	Free
	Unknown

	Coping
	10-15yrs
	Coping Scale for Children and Youth
	CSCY
	Unknown
	Unknown
	Unknown

	Coping
	15-17yrs
	COPE inventory
	COPE
	0.55 to 0.89
	Unknown
	Unknown

	Coping
	14+15yrs
	Adolescent Coping Scale – short form
	ACS
	problem‐focused coping 0.66, reference to others 0.66 and non‐productive coping 0.69
	Unknown
	Unknown

	Stress and Coping
	7-13yrs
	Kids connections scale (KCS)
	KCS
	0.30 to 0.61 
	Free
	5mins

	Coping/Coping skills
	7-18yrs
	The Kidcope questionnaire
	KIDCOPE
	Unknown
	Free
	10mins

	Self esteem
	6-15yrs
	Children’s Perceived Competence Scale (Based on HPCS)
	CPCS
	0.75 to 0.87
	Unknown
	5mins

	Self esteem
	8-16yrs
	Harter Perceived Competence Scale for children 
	HPCS
	0.72 to 0.79 
	Unknown
	10mins

	Self esteem
	6-18yrs
	Kid- KINDL (Self-esteem sub-scale)
	Kid-KINDL
	0.84-0.89
	Free
	5mins

	Self Esteem
	8-16yrs
	Coopersmith Self-Esteem Inventories
	CSEI-SC
	0.61 to 0.92
	£50, £2per participant
	25mins




[bookmark: _Ref120876750][bookmark: _Toc135760607]Appendix 9 – Sibling Perception Questionnaire (SPQ) for ALPS Phase Two
	1
	I can talk to my parents about my schoolwork
	Never 
	Sometimes 
	Always 

	2
	I feel other people my age are luckier than I am
	Never
	Sometimes
	Always

	3
	I feel angry about my brother’s/sister’s heart condition
	Never
	Sometimes
	Always

	
	The reasons why it makes me angry are:
(Optional free text box)
	
	
	

	4
	I worry that I can catch the heart condition from my brother/sister 
	Never
	Sometimes
	Always

	5
	I feel my friends worry about catching the heart condition from my brother/sister 
	Never
	Sometimes
	Always

	6
	I think about my brother’s/sister’s heart condition
	Never
	Sometimes
	Always

	
	Some things I think about are:
(Optional free text box)
	
	
	

	7
	I wish I had known more about my brother’s/sister’s heart condition
	Never
	Sometimes
	Always

	8
	I still wonder why my brother/sister has heart condition
	Never
	Sometimes
	Always

	9
	I wish my parents would spend less time with my brother/sister with the heart condition.
	Never
	Sometimes
	Always

	10
	I wish I had a heart condition
	Never
	Sometimes
	Always

	11
	I wish there was something I could do to make my brother/sister feel better
	Never
	Sometimes
	Always

	12
	I understand my parents have to spend more time with my ill brother/sister
	Never
	Sometimes
	Always

	13
	I feel I have too much to do around the house since we found out my brother/sister has a heart condition 
	Never
	Sometimes
	Always

	14
	I am afraid of my brother’s/sister’s heart condition
	Never
	Sometimes
	Always

	
	Some things I am afraid of are:
(Optional free text box)
	
	
	

	15
	Since we found out my brother/sister has a heart condition, I feel my parent(s) ignore me
	Never 
	Sometimes
	Always

	16
	Since we found out my brother/sister has a heart condition we don’t do as many things as a family
	Never
	Sometimes
	Always

	17
	I wish my parents would spend more time with me
	Never
	Sometimes
	Always

	18
	I can talk to other people my age about my brother/sister’s heart condition
	Never
	Sometimes
	Always

	19
	I can talk to my parent(s) about my brother/sister’s heart condition
	Never
	Sometimes
	Always

	20
	I can talk to other adults (like my teachers) about my brother/sister’s heart condition
	Never
	Sometimes
	Always

	21
	I feel like people are more interested in my brother/sister’s heart condition than they are in me
	Never
	Sometimes
	Always

	22
	I feel people don’t care how I feel
	Never
	Sometimes
	Always

	23
	I feel I don’t want to bother my parents with my worries
	Never
	Sometimes
	Always

	24
	I wish I knew someone who understands how I feel about my brother/sister’s heart condition
	Never
	Sometimes
	Always

	25
	My brother/sister’s heart condition makes me sad 
	Never
	Sometimes
	Always

	
	The reasons why it makes me sad are:
(Optional free text box)
	
	
	

	26
	I can have a good time even though my brother/sister has a heart condition
	Never
	Sometimes
	Always

	27
	There are times when I forget that my brother/sister has a heart condition
	Never
	Sometimes
	Always

	
	When I feel frustrated, angry, sad etc the things I do are:
(Optional free text box)
	
	
	

	28
	Since my parent(s) found out that my brother/sister has a heart condition they tell me about it.
	Never
	Sometimes
	Always

	
	The things I was told were:
(Optional free text box)
	
	
	







[bookmark: _Ref120876095][bookmark: _Toc135760608]Appendix 10 - Child and Youth Resilience Measure (CYRM) for ALPS Phase Two
[bookmark: _Hlk29152707]
	Item
	8+9-year-olds (Child)
	10–17-year-olds (Youth)
	
	Responses
	

	1
	Do you share with people around you?
(For example, sharing toys or sweets?)
	I get along with people around me
	No (1)
	Sometimes (2)
	Yes (3)

	2
	Is doing well in school important to you?
	Getting an education is important to me
	No (1)
	Sometimes (2)
	Yes (3)

	3
	Do you know how to behave or act in different situations? (For example, at school or home
	I know how to behave or act in different situations (such as school or home)
	No (1)
	Sometimes (2)
	Yes (3)

	4
	Do you feel like your parent(s) know where you are and what you are doing all of the time?
	My parent(s) really look out for me
	No (1)
	Sometimes (2)
	Yes (3)

	5
	Do you feel that your parent(s) know a lot about you? (For example, what makes you happy or sad)
	My parent(s) know a lot about me (For example, who my friends are, what I like to do)
	No (1)
	Sometimes (2)
	Yes (3)

	6
	Is there enough to eat in your home when you are hungry?
	If I'm hungry there is enough to eat
	No (1)
	Sometimes (2)
	Yes (3)

	7
	Do other children like to play with you?
	People like to spend time with me
	No (1)
	Sometimes (2)
	Yes (3)

	8
	Do you talk to your family about how you feel? (For example, when you are hurt or feeling scared)
	I talk to my family about how I feel. (For example, when I am hurt or sad)
	No (1)
	Sometimes (2)
	Yes (3)

	9
	Do you have friends that care about you when times are hard (For example if you are sick or have done something wrong)
	I feel supported by my friends
	No (1)
	Sometimes (2)
	Yes (3)

	10
	Do you feel you fit in with other children
	I feel that I belong/belonged at my school
	No (1)
	Sometimes (2)
	Yes (3)

	11
	Do you think your family care about you when times are hard? (For example, if you are sick or have done something wrong)
	My family care about me when times are hard (For example if I am sick or have done something wrong)
	No (1)
	Sometimes (2)
	Yes (3)

	12
	Do you think your friends care about you when times are hard? (For example, if you are sick or have done something wrong)
	My friends care about me when times are hard (For example if I am sick or have done something wrong)
	No (1)
	Sometimes (2)
	Yes (3)

	13
	Are you treated fairly?
	I am treated fairly in my community
	No (1)
	Sometimes (2)
	Yes (3)

	14
	Do you have chances to show others that you are growing up and can-do things by yourself
	I have chances to show others that I am growing up and can-do things by myself
	No (1)
	Sometimes (2)
	Yes (3)

	15
	Do you feel safe when you are with your family
	I feel safe when I am with my family
	No (1)
	Sometimes (2)
	Yes (3)

	16
	Do you have chances to learn things that will be useful when you are older? (Like cooking, working and helping others)
	I have chances to learn things that will be useful when I am older (like cooking, working and helping others)
	No (1)
	Sometimes (2)
	Yes (3)

	17
	Do you like the way your family celebrates things? (Like holidays or learning about your culture)
	I like the way my family celebrates things (like holidays or learning about my culture)
	No (1)
	Sometimes (2)
	Yes (3)
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[bookmark: _Ref120876040][bookmark: _Toc135760610]Appendix 12 – Mapping of SPQ and CYRM items against identified constructs from Phase One data. 
	Measure
	Question
	Construct

	SPQ
	
	

	Communication
	I can talk to my parents about my schoolwork.
	· Resilience
· Social support
· Self-esteem
· Coping 
· Communication

	Intrapersonal perceptions
	I feel other people my age are luckier than I am
	· Psychological distress
· Self esteem
· Being a carer/altruism
· Family time

	Intrapersonal perceptions
	I feel angry about my brother’s/sister’s heart condition
	· Psychological distress
· Coping

	Fear
	I worry that I can catch the heart condition from my brother/sister 
	· Communication
· Psychological distress

	Fear
	I feel my friends worry about catching the heart condition from my brother/sister 
	· Communication
· Psychological distress
· Social support

	Interpersonal perceptions
	I think about my brother’s/sister’s heart condition

	· Resilience
· Coping
· Post Traumatic Growth

	Fear
	I wish I had known more about my brother’s/sister’s heart condition
	· Communication
· Psychological distress

	Intrapersonal perceptions
	I still wonder why my brother/sister has heart condition
	· Communication
· Psychological distress

	Interpersonal relationships
	I wish my parents would spend less time with my brother/sister with the heart condition.
	· Psychological distress
· Family time
· Coping


	Intrapersonal perceptions
	I wish I had a heart condition
	· Psychological distress

	Intrapersonal perceptions
	I wish there was something I could do to make my brother/sister feel better
	· Being a carer/Altruism
· Psychological distress

	Intrapersonal perceptions
	I understand my parents have to spend more time with my ill brother/sister
	· Psychological distress
· Post traumatic growth
· Resilience
· Coping
· Communication

	Interpersonal relationships
	I feel I have too much to do around the house since we found out my brother/sister has a heart condition 
	· Being a carer/Altruism
· Psychological distress


	Fear
	I am afraid of my brother’s/sister’s heart condition
	· Psychological distress
· Communication

	Interpersonal relationships
	Since we found out my brother/sister has a heart condition, I feel my parent(s) ignore me
	· Family time
· Psychological distress
· Social support
· Communication
· Coping
· Self esteem

	Interpersonal relationships
	Since we found out my brother/sister has a heart condition we don’t do as many things as a family
	· Family time
· Communication
· Coping
· Resilience
· Psychological distress

	Interpersonal relationships
	I wish my parents would spend more time with me
	· Family time
· Psychological distress
· Social support
· Communication
· Coping
· Self esteem

	Communication
	I can talk to other people my age about my brother/sister’s heart condition
	· Social support
· Self esteem
· Communication
· Coping 
· Resilience
· Post traumatic growth

	Communication
	I can talk to my parent(s) about my brother/sister’s heart condition
	· Social support
· Self esteem
· Communication
· Coping 
· Resilience
· Post traumatic growth

	Communication
	I can talk to other adults (like my teachers) about my brother/sister’s heart condition
	· Social support
· Self esteem
· Communication
· Coping 
· Resilience
· Post traumatic growth

	Interpersonal relationships
	I feel like people are more interested in my brother/sister’s heart condition than they are in me
	· Social support
· Self esteem
· Communication


	Interpersonal relationships
	I feel people don’t care how I feel
	· Social support
· Self esteem
· Communication
· Coping 
· Resilience
· Post traumatic growth

	Interpersonal relationships
	I feel I don’t want to bother my parents with my worries
	· Being a carer/altruism
· Psychological distress
· Communication
· Self esteem

	Interpersonal relationships
	I wish I knew someone who understands how I feel about my brother/sister’s heart condition
	· Social support
· Self esteem
· Communication
· Coping 
· Resilience
· Post traumatic growth

	Intrapersonal perceptions
	My brother/sister’s heart condition makes me sad 
	· Psychological distress
· Social support
· Self esteem

	Intrapersonal perceptions
	I can have a good time even though my brother/sister has a heart condition
	· Coping 
· Resilience
· Post traumatic growth
· Social support
· Family time

	Intrapersonal perceptions
	There are times when I forget that my brother/sister has a heart condition
	· Coping 
· Resilience
· Post traumatic growth


	Communication
	Since my parent(s) found out that my brother/sister has a heart condition they tell me about it.
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem

	CYRM
	I get along with people around me
	· Communication
· Self esteem
· Resilience

	
	Getting an education is important to me
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem

	
	I know how to behave or act in different situations (such as school or home)
	· Communication
· Self esteem
· Resilience

	
	My parent(s) really look out for me
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem

	
	My parent(s) know a lot about me (For example, who my friends are, what I like to do)
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem
· Family time
· Social support

	
	If I'm hungry there is enough to eat
	· Resilience
· Psychological distress

	
	People like to spend time with me
	· Social support
· Communication
· Self esteem 

	
	I talk to my family about how I feel. (For example, when I am hurt or sad)
	· Communication

	
	I feel supported by my friends
	· Social support

	
	I feel that I belong/belonged at my school
	· Self esteem
· Social support

	
	My family care about me when times are hard (For example if I am sick or have done something wrong)
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem


	
	My friends care about me when times are hard (For example if I am sick or have done something wrong)
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem
· Social support

	
	I am treated fairly in my community
	· Social support
· Self esteem

	
	I have chances to show others that I am growing up and can do things by myself
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem
· Social support

	
	I feel safe when I am with my family
	· Psychological distress
· Self esteem
· Family time

	
	I have chances to learn things that will be useful when I am older (like cooking, working and helping others)
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem
· Social support

	
	I like the way my family celebrates things (like holidays or learning about my culture)
	· Coping 
· Resilience
· Post traumatic growth
· Communication
· Self esteem
· Family time
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Questionnaire for children aged 8 and 9 years - https://www.smartsurvey.co.uk/s/999999/
Questionnaire for children and young people 10 – 17 years old - https://www.smartsurvey.co.uk/s/999909/
All other study data from participants was also collected via Smart Survey and here are preview links to these forms.
Demographics form - https://www.smartsurvey.co.uk/s/999809/
Parental consent form - https://www.smartsurvey.co.uk/s/999709/
Assent form > 12 years old - https://www.smartsurvey.co.uk/s/999509/
Assent form < 12 years old - https://www.smartsurvey.co.uk/s/999609/
CYP Consent form (>16 years old) - https://www.smartsurvey.co.uk/s/999409/
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Parent information sheet ALPS phase two
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The heArt sibLings imPact Study.
 
Hi there, my name is Lizzie, I’m a PhD student from the School of Health & Social Care at London South Bank University. I am also an intensive care nurse and have many years’ experience working with children, young people, and their families. I am currently conducting a research study to learn more about the experiences of children and young people whose brother/sister have congenital heart disease (CHD). Please read this information carefully and talk it through with your friends and family to see if you would like to take part. Ask me if you need any more information or if you have questions. Take time to decide if you agree to take part, if you do not want to participate that is fine.
Why is the study being done?
We want to try and find out what it’s like for young people who have a sibling with CHD. This is important because there is already research available about the experiences of parents and some about the children with CHD but nothing specific about the siblings and how it affects them. I want to find out more from their perspective to better support siblings in the future. 
Why am I being invited to take part?
You have been chosen to participate because you have a sibling with CHD.  
What will I be asked to do?
If you take part:
· We will ask you to sign a consent form, law requires this. 
· We will need to use information from you for this research project. We will ask you to complete some information about age, medical conditions and some questions about your sibling with CHD.
· We will then send you a link to an online survey platform where you can complete the questionnaires.  
· After this your involvement in the study will end.
Do I have to take part in the study?
No! It is entirely up to you. Even if you decide to take part and then change your mind that is fine too.
Are there any disadvantages or risks?
We do not anticipate there to be any disadvantages to taking part in the study, other than the time spent completing the questionnaire. Sometimes when people think about their experiences, they may feel upset or worried. If that happens, you can stop answering the questions or take a break. If you would like to talk to someone about how you are feeling, we can help to arrange that for you. We would discuss this with you at the time and wouldn’t make any plans without your permission.
What are the possible benefits of taking part?
There are no direct benefits for taking part but the information you give us might help young people in the future. 
What support is available if I become distressed whilst taking part?
If you feel like you need additional support, you can contact me, and I can provide you with some information on available support services and charitable organisations. 
What if there is a problem?
If you have concerns about the study, then you can speak or write to me or my university supervisor, details below. If you have any concerns about the way in which the study has been conducted, please contact the chair of the Ethics Committee: HSCSEP@lsbu.ac.uk
If you heard about this study through a charity, you could also contact them with any concerns.
Will my taking part in the study be kept confidential?
[bookmark: _Hlk48151865]Yes. Everyone’s identity and participation in the study will be kept confidential. Your contact details will be held securely at London South Bank University. Access will be limited to members of the study team. Anything you tell us when completing the questionnaire is confidential, we are using them to understand more but when we talk about what we found we do not mention any names or give information to other people about them. Direct quotes may be used in reports written for the study, but that they will be anonymous. People who do not need to know who you are will not be able to see your name or contact details. Your data will have a code number instead. We will keep all information about you safe and secure. I will make sure that I write the reports about the study in a way that no-one can work out that you took part in the study. 
The only time we might not be able to keep confidential information to ourselves is if you tell us something which causes us to worry about your health, safety, or the safety of other young people. If this happened, we would talk to you about it first. If you think it might help, we could offer some support services for you to access.
[bookmark: _Hlk48150821]If you agree to take part in this study, you will have the option to take part in future research using your data saved from this study. The data will be stored at London South Bank University. Data generated by the study must be retained in accordance with the University's Code of Practice. People will use this information to do the research or to check your records to make sure that the research is being done properly. 
[bookmark: _Hlk48151834] All data generated in the course of the research must be kept securely in electronic form for a period of five years after the completion of a research project.
What if I don’t want to carry on with the study (I want to withdraw)? 
If you choose to take part and then decide you would prefer to withdraw, you can tell me, and I will remove you from the study. Once you have completed the questionnaire, we replace your name with a number. This is important because if you change your mind, I won’t know which questionnaire came from which person and I won’t be able to delete the information. If you change your mind and want us to delete the information, this will need to be done no later than two weeks after the questionnaire was completed. We need to manage your records in specific ways for the research to be reliable. This means that we won’t be able to let you see or change the data we hold about you. It is important that you tell us if you don’t want to be involved anymore because it is always your choice and sometimes people change their minds; that is always ok! 
Who is organising and funding the research?
I am a PhD student based at London South Bank University and I have organised the study. There is not any funding for this study, but it is sponsored by London South Bank University. 
Who has reviewed the study?
This study has been checked by my university supervisors and approved by the School of Health and Social Care Ethics Committee at London South Bank University. It has also been approved by an NHS ethics committee - North of Scotland Research Ethics Service. The Health Research Authority (HRA) and the Research and Development Department at Great Ormond Street Hospital. 
Where can you find out more about how your information is used?
You can find out more about how we use your information. 
· at www.hra.nhs.uk/information-about-patients/
· The leaflet – ‘My data and research’ which will accompany this information sheet.
· by contacting Elizabeth Bichard (Lizzie) using the contact details below
· The Data Protection Officer at London Southbank University can be contacted on: dpa@lsbu.ac.uk
What will happen to the results of the research study?
We will collect all the data and group together some of the messages we get from what you told us. We hope this will be useful in helping understand how other young people feel about having a sibling with CHD. I will be writing up the study for my university course and hope to be able to publish the findings. I also hope to present the results of the study at a conference for health professionals. We will let you know what we found and can do this via email if you are happy to share your email address. Research studies can take a long time, so it may be a while before results are posted but we won’t forget.
Further information and contact details.
If you would like to have further information about the study or wish to write or speak to someone about it, then please contact me:
Name: Elizabeth (Lizzie) Bichard 
Designation: Research Student/Children’s Nurse
Department: Health and Social Care, London South Bank University/PICU at Great Ormond Street Hospital
Email: bichare2@lsbu.ac.uk/elizabeth.bichard@gosh.nhs.uk
Research mobile—07940132542
What to do now
Please read the leaflet and talk about the study with friends and family members if you wish. It is your choice whether to take part and you might want to ask me more questions before deciding. 
If you want to take part…
If you wish to take part or would like to discuss the study further, then please contact me.
If you do not want to take part…
If you want to tell us that you do not want to take part, then you can contact me using the details above. There really is no pressure to be involved if you don’t want to.
Thank you for reading, please ask questions if there is anything you are not sure about.


Child information sheet 
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Young Persons information sheet
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The heArt sibLings imPact Study.
Information for young people.
[bookmark: _Hlk26705817]Hello, my name is Lizzie; I’m a student from London South Bank University. I am also an intensive care nurse and have many years’ experience working with children, young people and their families. 
You are being invited to take part in a research study to learn more about the experiences of young people whose brother/sister (sibling) has heart disease, and I would like you to help me with this. Please read this information carefully and talk to your mum, dad or carer about the study. If you want to know anything more just ask me. It is up to you if you want to do this – if you don’t, that is fine. 
Before you decide whether or not to take part, it is important for you to understand why the research is being done and what it will involve.
Why is the study being done?
I want to find out what it’s like for young people who have a brother or sister with heart disease. People have studied the experiences of children with heart disease and the experiences of their parents, but they have not studied brothers and sisters of children with heart disease to find out what it is like for them. I would like to find out from you what is needed to better help brothers and sisters of children with heart disease in the future. 
Why have I been invited to take part?
You are being asked to take part because you are aged 12-17 years and have a brother or sister with heart disease. You may have been approached via a charity or at the hospital.  
What will I be asked to do?
If you take part:
· You will be asked to sign a form to say that you understand the study and you agree to take part 
· I will also ask your parent/guardian to sign a consent form if you are younger than 16 years old. If you are older than 16 years you can sign your own consent form. 
· I will ask you and your parent/guardian to complete some information about your age, medical conditions and some questions about your brother or sister with heart disease.
· I will then sit with you whilst you complete some questionnaires, in case you have any questions. This should take about 20 minutes.
· After this you your part in the study will end.
· You will be free to stop taking part at any time during the study without giving a reason. 
Do I have to take part in the study?
No! It is entirely up to you. 
You do not have to take part and if you decide to take part and then change your mind, that is also fine.
Are there any problems with taking part?
I don’t think there are any problems with taking part in the study, sometimes when people think about their experiences, they may feel upset or worried. If that happens you can stop answering the questions or take a break. If you would like to talk to someone about how you are feeling, I can help you to get some support. I would discuss this with you at the time and wouldn’t make any plans without your permission.
What are the good things about taking part?
Information you give me might help young people in the future. You may also find it helpful to talk about your feelings and experiences.
What support is available for me if I get upset whilst taking part?
You can stop completing the questionnaires at any time or we can take a break. If at any time you feel like you need extra help or support, you can contact me, and I can let you know of some charities which can help.  
What if there is a problem?
If you have worries about the study, then you can speak to me, one of my supervisors (who are helping me with my study) or your parents. 
Or you can contact the chair of the Ethics Committee: HSCSEP@lsbu.ac.uk
Will it be kept confidential?
Yes. Everyone’s identity and participation in the study will be kept confidential. Your contact details will be held securely at Great Ormond Street Hospital. If you found out about the project from a charity your details will be held securely at London South Bank University. I will be the only one who will be able to see them at both places. Anything you tell me in the questionnaires will be confidential. I will share the results of the study at the end with people who work with children who have heart disease and their brothers and sisters. When I talk about what I found I will not mention your name or tell anyone what you told me. 
The only time I might not be able to keep information to myself is if you tell me something which causes me to worry about your health, safety, or the safety of other young people. If this happened, I would talk to you about it first and explain. 
All information you give me as part of the research must be kept securely for five years after the research study finishes, these are university rules. 
What if I don’t want to take part anymore? 
If you choose to take part and then decide to stop taking part, you can tell me, or your parents and you will no longer be in the study. Once you have completed the questionnaires, we replace your name with a number. This is important because if you change your mind, I won’t know which questionnaire came from which person and we won’t be able to delete the information. If you change your mind and want us to delete the information you gave us this will need to be done no later than two weeks after you completed the questionnaire. It is important that you tell me if you don’t want to be involved anymore because it is always your choice and sometimes people change their minds; that is always ok! 
Who has reviewed the study?
This study has been checked by my university supervisors and approved by the School of Health and Social Care Ethics Committee at London South Bank University.
How will the information be kept secure and what happens to the information at the end of the study?
All information that has been written on paper will be stored in a locked filing cabinet, which we keep in a locked research office at London South Bank University. Anything with your name on is kept in a different place to the information you give us. Information that is on a computer is kept safe with a password only people working on the study can look at it. At the end of the study, we will keep your information for five years, which is what London South Bank University ask us to do. We will only keep a record of any personal data such as your name for six months. 
What will happen to the results?
When the study has finished, I will write a report about what I found, and I will send you a copy if you would like one. I will be writing up the study for my university course and hope to be able to publish the findings in a journal. I also hope to present the results at a conference for health professionals. Research studies can take a long time, so it may be a while before results are available, but I won’t forget.
How can I find out more about the study?
If you would like to have further information about the study or wish to write or speak to someone about it, then please contact me:
Name: Elizabeth (Lizzie) Bichard 
Designation: Research Student/Children’s Nurse
Department: Health and Social Care, London South Bank University/PICU at Great Ormond Street Hospital
Email: bichare2@lsbu.ac.uk/elizabeth.bichard@gosh.nhs.uk
Research mobile—07940132542
What to do now
Please read the leaflet and talk about the study with your family members and friends if you wish. It is your choice whether to take part and you might want to ask me more questions before deciding.
 If you want to take part…
If you wish to take part or would like to talk about the study more, then please contact me (Lizzie Bichard).
If you don’t want to take part…
If you don’t want to take part, then you can contact me using the details above or say no when you are invited. There really is no pressure to be involved if you don’t want to.

Thank you for reading, please ask questions if there is anything you are not sure about


[bookmark: _Toc135760613]Appendix 15 - Examples of early codes derived from Phase One interview transcripts
	
Name
	Description

	Being cared for by others
	When siblings are separated from their parents, and they are being cared for by others. This code refers to who they are cared for, how they feel about it.

	Caring for their parents
	Refers to siblings caring for their parents, being worried about their parents, the influence parental anxiety or worry has on siblings. Not wanting to upset or worry them. Shielding their parents, supporting them with household chores or caring duties.

	CHD doesn’t define their sibling
	This code related to those siblings whose brother/sister have co-morbidities in addition to CHD, also to their brother/sister’s identity as a person regardless of their heart condition.

	Emotional awareness
	Sibling’s ability to realise and identify their emotions or feelings and explain the aetiology of these feelings within themselves.

	Family identity
	What does their family look like, where does the brother/sisters CHD sit within their family.

	Family members on different journeys
	Recognising the impact and its difference for different members of the family. The parents have a different experience to the siblings, different to the child with CHD

	Feeling left out
	Siblings caring for their parents, being worried about their parents, the influence parental anxiety or worry has on siblings. Not wanting to upset or worry them. Shielding their parents, supporting them with household chores or caring duties.

	Helping at home
	Experiences shared by siblings where they have had to help with childcare, household chores or any caring duties.

	Impact of CHD on everyday life
	Siblings describe impacts their everyday life, what changes to routines or daily life are made to accommodate caring needs for the sibling with CHD e.g., medications, appointments, physical activity.

	Impact of COVID
	Anything related to the COVID-19 pandemic, lockdown, shielding and movement restrictions. 

	Impact on family time and activities
	Experiences shared by siblings where they have had to help with childcare, household chores or any caring duties.

	Impact on school
	If sibling shave missed school, been taken out for periods of time etc

	Impact on sibling time and relationship
	Detail about spending time with their sibling or their relationship with the child with CHD.

	Impact on social time and friends
	Information about times when social life or time with friends has been altered due to commitments at home or family routines related to CHD.

	Information seeking and needs
	Sibling’s information needs, what information do they want or need, too much or too little, why is it important and how do they communicate?

	Memories of seeing brother or sister in hospital
	Direct memories that siblings have of visiting their brother/sister in hospital 

	New Normal
	Any reference related to a siblings’ life being like normal or accepting the way things are

	Operation time
	Siblings’ memories of their brother or sister in hospital, the environment, the staff, the playroom, activities, accommodation etc

	Positive attributes gained from having a heart sibling
	Identifying the positives of having a sibling with CHD this may include emotional intelligence maturity but also more material things such as queue-jumping passes for the theme parks.

	Proud and Love and grateful
	Explanations of love, pride and gratitude. 

	Serious and immediate
	Reference to emergency situations, sudden changes in their brother or sisters’ condition in hospital or at home

	Sibling role
	Perceived sibling role, actual sibling role and what siblings believe they should do as a sibling of a brother/sister with CHD

	Sibling with CHD gets preferential treatment
	Siblings have reported that their brother/sister gets preferential treatment because of their CHD. 

	Sibling with CHD vulnerability
	This code recognises vulnerability of the child with CHD in the context of their family but also in school and society.

	Siblings personal experience of ill health
	Some siblings have a personal experience of ill health or hospitalisation which may influence their perceptions about their brother/sister’s heart condition or hospitalisation.

	Support groups and charities
	Siblings speak about support groups or charities which have organised activities for siblings.

	Usual sibling specific descriptors
	This code refers to descriptions from siblings which could be just related to having a sibling, rivalry, irritation, conflict, love.

	Ways of coping
	Siblings spoke about ways of dealing with things and this is included in this code

	Ways to describe CHD
	Descriptors of different heart conditions, demonstrating a range of understanding and ways of knowing, this code closely relates to information seeing and needs.

	What the sibling knows about their CHD
	Descriptors of what their sibling with CHD understands about their condition and how it affects their life.
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Lizzie

Children’s Intensive Care Nurse & siblings study coordinator

1am a children's intensive care nurse. and am doing research at
London South Bank University (LSBU) with siblings of children with
congenital heart disease. With ECHO's support. the university worked
with parents and heart siblings to explore their experiences and build
our heArt sibLings imPact Study (ALPS). as there is generally not much
information about how having a heart child in the family affects siblings.

Our study was ready to go but unfortunately due to the pandemic
we decided to pause it. and | returned to nursing. | usually work in a

children’s hospital, but we were asked to go and help in adult intensive
care units. | felt pleased to have skills to help but it was an unbelievably
hard time for many patients and their families and continues to be.

Now we have restarted our research, and are inviting as many siblings
aged between 8-12 as possible to be involved by taking part in Zoom
interviews and some questionnaires. | have really enjoyed talking to
siblings and hearing about their experiences and how having a heart
sibling affects their lives. in good and sometimes difficult ways.

Thank you to ECHO for spreading the word. all the incredible families
who have already been in touch and the amazing siblings | have been
talking to these last few months. | am very privileged to learn more
about this topic and hope to be able to improve support for siblings in
the future based on our findings.

For more information or to take part please email me at:
bichare2@Isbu.ac.uk
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Hithere, my name i Lizzie, ' 2 PhD student from the School of Health & Social Care at
London South Bank University. | am also an intensive care nurse and have many years”
‘experience working with chilren, young people and their familes. | am currently
conducting a esearch sudy to learn more about the experiences of children and young
'people whose brother/sister have congenital heart disease (CHD). Please read this
information carefully and talk it through with your child to se ifthey would ke to take.
part. Ask me if you need any more information o i you have questions. Take time to decide
ifyou agree for your child o take part. If your child does not wan o partcipate that is fine

Why is the study beir

We wantto try and find out what i’ like for young people who have  sibling with CHD.
“This is important because there is already research available about the experiences of
parents and some about the chidren with CHD but nothing specific about the siblings and
how it affects them. | want to find out more from their perspecive to berter support
sibings in the future

Why has my child/young person been inv
‘Your chid has een chosen to partcpate because they ae aged &-17years and have 3
sibling with CHD.

What will they be

sked to d

f they take part

* Wewill askyou and your child to complete some information about age, medical
‘conditions and some questions about the sibling with CHD.

* We then select adiverse range of chilren/young people to be interviewed
Please don'tbe disappointed if they are not chosen to be interviewed, the.
decision is made based on how many families have already been interviewed.

* e have already interviewed sibiings of children with the same condition or the
‘same age we will take your email and let you know when we 0pen phase two of
the study as we need lots ofsiblings to participate in the second part which will
be completing 2 questionnaire.
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If we contact your child/young person for an interview they will be asked to sign

2 form tosay tht they agree 10 take part (an assent form) [R create PDF
‘We will ask you to sign a consent form if your child/young person is younger than

16 years old, law requires this. If they are older than 16 years, they can sign their

oun consentforn L
We wilhen do  short inerview; i will take around 30 mins. We ask that Combine Files
parents are ot presentfor the iterview, this i bcause we want young people

0 be s open and onest about how they feel. Ahough we need parents t be

o hand 0 g  consent form at the beginingof 2 viceo cal an supportyour = i

ik by being a home with the fwe e  videocal 10 do'the ntervew: o= EditPDF
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Does my child have to take part in t

Not It entirely up to you and them. Your chid does not have to take part and f they
ecide to take part and then change their mind that s fine too

Export PDF

A re any disadvantages or risks?

‘We do not anticipate there to be any disadvantages to taking part in the study, other than Organize Pages

‘the time your child will spend being interviewed. Sometimes when people think about their
‘experiences, they may feel upset or worried. If that happens, they can stop answering the
questions or take a break. If you or they would like o talk 0 someone about how they are
feeling, we can help to arrange that or you. We would discuss this with you at the time and
‘wouldn't make any plans without your permission.

Send for Comments

Wh ossible benefits of takin a Comment
‘There are no direct benefitsto your il taing part but th information thy give us might
help young people inthe future. Your child may alo find it helpful 1o talk about their
‘experiences. Scan & OCR
child if they ne distressed
Protect
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organisations which can provide support for you or your child and | can provide these to you
atyour request.

Eg, Create PDF

What if there is a problem?

1 you have concems about the study, then you can speak or write to me or my university
Supervisor, details below. If you have any concerns about the way in which the study has
been conducted, please contact the chair of the Ethics Committee: HSCSEP@Isbu.ac uk

Combine Files

1 youheard bout s sy hrough  charicy you an 5 contac themwith any .
concems 52 EditPDF
Will my taki udy be kept confidential?

‘Yes. Everyone’s dentity and particpation in the study wil be kept confidential. Your contact
etails will be held securely at London South Bank University access willbe imited to
members o the study team. Anything they tell us i the interview of on the surveys are
confidential, we are using them o understand more but when we talk about what we found
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With you after informing them about the need to share this information. If ou think it might
help we could offer some support services for you to access.

Data generated by the study must b retained in accordance with the University's Code of Organize Pages
Practice. All data generated inthe course oftheresearch must be keptsecurely in paper or

electronic form for 2 period of five years after the completion ofa research project.
Send for Comments

What if we don’t wan e study (I/they want to

withdraw)?
1 you and your child choose for them to take part and then they decide they would prefer
‘to withcraw, you or they can tell me and | will remove them from the study. Once they have
had the interview we replace their name with a number. Thisis important because f they
change their mind, | won' know which inerview came from which person and we won't be
able o delete the information. If they change their mind and want us to delete the
information they gave us this will need to be done no later than two weeks after the
interview. Itis important that you tellus f they don't want o be involved anymore because
it always their choice and sometimes people change their minds; that i always ok!
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1am a PhD student based at London South Bank University and | have organised the study.
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Who has reviewed the study
“This study has been checked by my university supervisors and approved by the School of EE, Create PDF
Heslthand Socil Care Ethics Commite atLondon South Bani Universiy.

What will happen to the results of the research study Combine Files
‘We will collect althe information together and group together some of the messages we
gt from what they told us. We hope this will be usefulin helping understand how other
‘young people feel about having a sibling with CHD. | will be writing up the study for my
university course and hope to be able to publih the findings. | also hope to present the.
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Name: Eizabeth (Lizzie) Bichard Export PDF

Designation: Research Student/Children's Nurse

Department: Health and Social Care, London South Bank University/PICU at Great Ormond
Street Hospital

‘Email:bichare2@Isbu.ac.uk/elizabeth.bichard@gosh.nhs.uk

Organize Pages

Research mobile—07350544685
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Protect
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Young people aged 8-12 years
Information leaflet

The heArt sibLings imPact Study.

Hello, my name is Lizzie; I'm a student from
London South Bank University.
1'am also a nurse and have been working with
children, young people and their families for a
long time.

I am doing some research tolearn more about
the experiences of children and young people whose
brother/sister has heart disease, and | would like you to help
me with this.

Please read this information leaflet carefully and talk to your
mum, dad o carer about the study. If you want to know
anything more just ask me. It is up to you if you want to do
this—if you don’t, that is fine.

IRAS ProjectD: 276418 Infomation leaflet for CYP 8-12 years  Version §ix—15/04/2021
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1. what s this project
abou

This project is about finding
out what It is Ik for children
who have a brother or sister
with 2 heart condtion. To
help e understand this |
would ke you o answer
some. questions online, this
shouldrt take more than 20

Wihy have | been asked to take part
Vou have been asked o take part because you
have 3 brather o sister with a heart canditan.

o1 have to take part

No, you do not have to take part; it is up to you to decide. Please read through the whole
of this leaflet and ask any questions before you decide

Nobody will mind if you don't want to take part. If you do decide to take part, you can

change your rind at any time.

ihat will | have to do f | asree to take
part?
Ifyouwant to take partyou will

o e askedtosign aform to s thatyou

are happy to take part.

©  Answer some questions online about
having a brother or sister with a heart

condition.

Vour parent ar carer will be around ta help
whilst you ill out the questionnaires in case
vouneed any help, although if you don't
need any help that's ine too,

| donit think there is
anything to worry
about. IFyou decide
vou don'tike taking
part or change your.
mind, you can stop at
any time without giv-
ingareason. Youcan
speakto me, your
parents or carer ifyou
want to stop. Its o
problem

2. Who will know what my
answers to the questions are?
Iwill not tell anyone whaty our.
answers to the questions are
unlessthere is an answer that

Iwar'tuse nameswhen | write
sboutthe project or when I talk to
other people about . | wil put
your answerstogether with the
answers fram the other children
50 no-ane will know what your

8. What will happen when the
proiect finishes?

Iwill write areport about the
answersthat you and the other
children gave me. | can send you
3 copy of the report if you like

Wiho has reviewed the study;
This project has been the approved by
the NHS North of Scotland Ethics Corn-
mittee. They check tht the research s
far.

6. Will taking part help me or
other children/voung people?

I can't promise that taking part
will elp you. | hope that what
youand other

children tell me might help
ather children in the future.

10. Who should 1 ask i1 have any questions
You can ask me ifyou have any questions (you
can find my email on the back of this leaflet)
You can also ask your parent or carer if they.
don't knaw the answer they can emal me.
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What should | do now?

Now that you have read about the study,
you can think about whether or notyou
want to take part. Maybe talk about it with
other people before you decide.

If you think you DO want to take part, let
me know and | can arrange for you to sign a
form and complete the questionnaires. If
not, thatis fine, thank you for reading!

Thank you for taking the time to read

this leaflet.

If you have any questions about the research
project please contact Elizabeth (Lizzie) Bichard
bichare2@Isbu.ac.uk
Elizabeth.bichard@gosh.nhs.uk
Research mobile— 07940132542
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Do you share with people around you? (For example, sharing toys or sweets?) I get along with people around me

Is doing well in school important to you? Getting an education is important to me

Do you know how to behave or act in different situations? (For example, at school or home I know how to behave or act in different situations (such as school or home)

Do you feel like your parent(s) know where you are and what you are doing all of the time? My parent(s) really look out for me

Do you feel that your parent(s) know a lot about you? (For example, what makes you happy or sad) My parent(s) know a lot about me (For example, who my friends are, what I like to do)

Is there enough to eat in your home when you are hungry? If I'm hungry there is enough to eat

Do other children like to play with you? People like to spend time with me

Do you talk to your family about how you feel? (For example when you are hurt or feeling scared) I talk to my family about how I feel? (For example when I am hurt or sad)

Do you have friends that care about you when times are hard (For example if you are sick or have done something wrong) I feel supported by my friends

Do you feel you fit in with other children? I feel that I belong/belonged at my school

Do you think your family care about you when times are hard? (For example, if you are sick or have done something wrong) My family care about me when times are hard (For example if I am sick or have done something wrong)
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Are you treated fairly? I am treated fairly in my community

Do you have chances to show others that you are growing up and can do things by yourself I have chances to show others that I am growing up and can do things by myself

Do you feel safe when you are with your family I feel safe when I am with my family

Do you have chances to learn things that will be useful when you are older? (like cooking, working and helping others) I have chances to learn things that will be useful when I am older (like cooking, working and helping others)

Do you like the way your family celebrates things? (like holidays or learning about your culture) I like the way my family celebrates things (like holidays or learning about my culture)
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Your parents will leave you to complete the survey on your own but will still be around if you need them.
If you get stuck or you need some help with the survey you can call or text Lizzie on 07950544686.

Some of the questions might seem a bit strange but that’s because we have to ask a range of questions to get a better understanding. We are not thinking anything bad about you or your parents when
you answer. The survey is confidential which means we don't tell anyone what you said to us, unless it makes us worry about you. If this is the case we would always talk to you about it first.
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