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ABSTRACT

Objectives Individuals with heterozygous familial hypercholesterolemia (FH) are at high risk of developing
cardiovascular disease (CVD). This risk can be substantially reduced with lifelong pharmacological and
lifestyle treatment however research suggests adherence is poor. This study aimed to synthesis research
describing the experiences and beliefs of individuals with FH to identify enablers and barriers to treatment

adherence.

Design A comprehensive search strategy was undertaken across MEDLINE, Embase, PsycINFO via OVID,
Cochrane library and CINAHL databases and grey literature to identify all available qualitative research
conducted in individuals with FH and their family members which collected data regarding their experiences
of and beliefs about their condition and its treatment. Quality assessment was undertaken using the Critical
Appraisal Skills Programme for qualitative studies. A thematic synthesis was conducted to uncover
descriptive and generate analytical themes. These findings were then used to identify enablers and barriers to

treatment adherence for application in clinical practice.

Results 24 papers reporting the findings of 15 population samples (246 individuals with FH and 13 of their
family members) across seven countries were included. Data captured within 20 descriptive themes were
considered in relation to treatment adherence and six analytical themes were generated: risk assessment;
perceived personal control of health; disease identity; family influence; informed decision making; and
incorporating treatment into daily life. These findings were used to identify seven enablers (e.g.
‘commencement of treatment from a young age’) and six barriers (e.g. ‘incorrect and/or inadequate
knowledge of treatment advice’) to treatment adherence. There was insufficient data to explore if the

findings differed between adults and children.

Conclusions The findings reveal several enablers and barriers to treatment adherence in individuals with
FH. These could be utilised in clinical practice to facilitate optimal adherence to lifelong treatment thereby

minimising the risk of CVD in this vulnerable population.

PROSPERO registration number CRD42018085946
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Strengths and limitations of this study

o This is the first thematic synthesis of the qualitative literature exploring the beliefs and experiences

of individuals with familial hypercholesterolaemia to identify enablers and barriers to treatment
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adherence that can be targeted in clinical practice

9 e Robust procedures for conducting a thematic synthesis were adopted, informed by the Cochrane

11 Qualitative Research Methods Group guidelines and they were reported in line with the Enhancing
13 Transparency in Reporting the Synthesis of Qualitative Research statement

e The barriers and enablers were identified from themes which were representative of all the included
16 studies, increasing their validity

18 e While included studies were conducted across eight countries, all were within the developed world

20 which could limit the generalisability of the findings
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INTRODUCTION

Heterozygous familial hypercholesterolaemia FH is one of the most common inherited genetic disorders,
estimated to affect as many as 1 in 250 individuals worldwide.!-? Left untreated the exposure to chronically
elevated levels of low density lipoprotein cholesterol LDL-C from birth confers an increased risk of
cardiovascular disease CVD,? 3 with approximately 50% and 85% of affected women and men respectively
experiencing a coronary event before the age of 65.# While this risk can be significantly reduced with early
detection and treatment, many affected individuals remain at higher risk of premature CVD morbidity and
mortality.>® The most beneficial effects of treatment are evident in primary prevention before the onset of
CVD.> " With diagnostic rates are as low as 1% in some countries,!! current efforts are focussed on
identifying individuals with FH via screening and genetic testing programs.!> 13 Treated as outpatients and
asked to follow lifelong treatment, it is critical to ensure that this increasing patient group are able to self-
manage their disease. With many patients not reaching treatment targets!4-1¢ it is an area that warrants

further investigation.

The current treatment recommended for individuals with FH is lipid lowering medication from the age of 8-
10 years, alongside lifestyle advice to encourage engagement in physical activity PA, maintenance of a
healthy weight, avoidance of smoking and consumption of a healthy diet.!”- 1® The available evidence
suggests adherence to medication in adults may be sub-optimal,'6 192! which may explain why target LDL-
C levels are often not achieved.!'4'¢ Little is known about medication adherence rates in children, however
many do not achieve the recommended?? 50% reduction in LDL-C.?% 24 Self-reported adherence to lifestyle
advice is low in adults® and children?® 2’ which is substantiated by the presence of other CVD risk factors
associated with unhealthy lifestyles in these groups such as hypertension and obesity.!% 24 28.29 Adherence to
lifestyle advice is essential for individuals with FH not only to decrease LDL-C levels, but to minimise their

exposure to other risk factors which are independently associated with adverse CVD outcomes.?8-30

To improve adherence to treatment recommendations, an understanding of the factors affecting adherence is
required. The American Heart Association AHA has recognised the need to gain a deeper understanding of
the experiences of individuals with FH before addressing the further identified research gaps.’! Preliminary
research has found the beliefs and attitudes of FH patients towards the recommended treatment exert a
significant effect upon their intention to engage in these behaviours.3? 33 Qualitative research can provide
further insight to how these beliefs and attitudes are developed and the nature by which they may influence
subsequent behaviours.?* Its exploratory nature also allows for the identification of other factors influencing

an individuals ability and motivation to comply with treatment.3> 36

Qualitative research conducted in FH patients has found illness knowledge?’, risk perception’®, a lack of
symptoms®® and family history of disease* to influence treatment adherence. However, the transferability of

these findings beyond the sample they are conducted in is limited.*! Qualitative syntheses, which bring
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; together the findings from individual qualitative studies, can be used to gain a more in depth understanding
3 of the issue and identify common themes which are applicable to a wider range of contexts.*>* It is

g recognised as an important source of evidence to inform healthcare interventions and policy development**-
? 46 including those targeting treatment adherence*’-#° and is advocated by the World Health Organisation and
S the Cochrane Collaboration Group.4> 0

10

11 Objectives

12

13 1. Identify how the experiences and beliefs of individuals with FH influence their adherence to

15 pharmacological and lifestyle treatment recommendations
17 2. Explore if these findings differ between children and adults

20 3. Use the findings to generate new understanding of the enablers and barriers to treatment adherence which

can be used to inform clinical practice
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MATERIALS AND METHODS

The methods used for this qualitative synthesis are briefly described below with full details available in the
published protocol’! and on the PROSPERO database (registration number CRD42018085946). Minor
deviations to the protocol were made, outlined in supplementary file 1. The Enhancing Transparency of
Reporting the synthesis of Qualitative research (ENTREQ) statement? has been followed and a checklist is

available in supplementary file 2.
Search strategy and selection criteria

A comprehensive, systematic and pre-planned search was conducted to find all available qualitative
evidence exploring the experiences and beliefs of individuals, or their family members, with clinically
diagnosed heterozygous FH in relation to their condition, its associated morbidity and mortality risk and
recommended pharmacological and lifestyle change treatment. Full details are available in supplementary

file 3.
Quality appraisal

The methodological quality of the studies was assessed using the Critical Appraisal Skills Program (CASP)
tool for reviewing qualitative research.>® As the purpose of the quality appraisal was to determine the
methodological strengths and limitations of studies included in the synthesis, the lead authors of each paper

were contacted to obtain further information in an attempt to overcome the recognised issued of poor

reporting in qualitative research. Full details of how this tool was used are available in supplementary file 4.

Data extraction

Methodological and contextual information from each paper were extracted into a table designed for this
review by two reviewers independently (FK, JC) after piloting in five papers. Two reviewers (FK, AS)
independently reviewed all text under the results, conclusions and discussion headings of all papers, aswell
as any supplementary files. Any data identified to be relevant to the research questions were extracted
electronically using a tool designed for this review. In instances in which multiple papers reported the
findings from a single study, the data from the primary paper PhD theses were extracted first, before
supplementary publications were reviewed for any additional, unique data. Results were compared and

discussed until agreement was reached.
Data analysis

Thematic synthesis>*, a widely accepted and commonly used approach in qualitative syntheses, was used to
analyse the data.’> 3% It involved three stages: line by line coding of the extracted data, generation of
descriptive themes and development of analytical themes. Using Nvivo software, two reviewers (FK, AS)

carried out the coding independently. The subsequent stages were carried out collaboratively between three
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; reviewers (FK, AS, EW). To enhance transparency, full details are available in supplementary file 5. The

3 findings were discussed with three clinicians (JHS, GB, PD) currently providing care to individuals with FH
4

5 to help develop feasible and relevant recommendations for clinical practice.

6

; Sensitivity analysis

9

10 To ensure the quality appraisal results were used in a meaningful way,>> >’ post-hoc sensitivity analysis was
carried out to examine the extent to which the synthesis results were affected by exclusion of poor quality
13 papers, described in full elsewhere.?® It involved examining if any themes were lost when each paper was
15 removed from synthesis and evaluate if there was a significant impact upon the ‘thickness’ of findings
reported within each theme. ‘Thickness’ refers to the ability of the data to provide explanatory insights that
18 can be generalised to the wider FH patient population.>® 6 This was carried out through discussion between

20 three reviewers (FK, AS, EW).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 8 of 49

RESULTS
Searches

Multiple papers reporting findings from the same sample of individuals and three PhD papers,5!-63 two of
which had supplementary papers published in addition to the originally reported theses, were included. Each
paper was considered to be a separate primary paper and referenced separately. Twenty-four papers were
included in the synthesis, comprising of 18 original3”-3% 61-76 and six supplementary papers3% 4% 77-80 reporting

the findings of 15 population samples (Figure 1).
Characteristics of studies and participants

In total, 264 individuals with FH and 13 family members were involved, aged 8-69 years. Seven papers3®: 3%
61,73,74,77, 78 reported findings from three samples which included individuals under 18 years. Four papers
reported parental views of having children with FH.3% 7!.73.74 The characteristics of the included papers and

samples are presented in Table 1.
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Table 1: Characteristics of included papers

BMJ Open

P Author & date of CASP quality Research aim Country & recruitment setting Sample Sample characteristics Data collection
g g paper rating, , Size, methods
1 Agard et al, 2005% Low To explore the extent to which FH influences the life of the patients Sweden 23 10 M & 13 F; Mean age 48yrs Face to face SSI
affected Outpatients treated at lipid clinic (range: 31-67yrs); 4 with or had
Hx of CVD
2 DeAngelis et al, 20176 Low To determine individual and group patient ideas and priorities U.S.A. 7 6 FH patients, 1 family member 15 group
regarding ways to enhance their own health Patients & family from patient meetings
centred outcomes research institute
and outpatient clinic
3 Frich, 2007°¢! High* To explore how individuals with FH perceive and manage their Norway 40 20 M & 20 F; Mean age 31yrs Face to face SSI
condition Specialist clinic for metabolic lipid (range 14-57yrs); 7 had CVD
Frich et al, 200677 High* To explore how patients with diagnosis of FH understand and disorders symptoms; 19 had children
perceive their vulnerability to CHD
Frich et al, 200778 High* To explore how patients at risk of CHD portray candidates for CHD
Frich et al, 2007® High* To explore patients’ experiences of guilt and shame with regard to
how they manage FH
4 Hallowell et al, 2017 High* To investigate index patients’ experiences of undergoing DNA Scotland 38 17 M & 21 F; Mean age 52.6yrs Face to face in
testing as part of screening programme Two lipid clinics (range 18-67yrs); 31 had depth interviews,
Jenkins et al, 20136 Medium* To explore patient’s interpretations of their DNA results for FH children; 16 educated to 1 online
Low* To explore the concept of inter-embodiment and its potential for university level
Jenkins et al, 2013¢7 advancing sociological research into illness biography and genetic
identity
5 Hardcastle et al, 2015%7 High* To investigate the perceptions and experiences of patients with a Australia 18 10 M & 8 F; Mean age 50.2 yrs Face to face SSI
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genetic diagnosis of FH involved in a cascade screening programme.
To explore how these patients conceptualise FH and how such beliefs

affect treatment compliance and lifestyle changes

Lipid disorders clinic

(range 25-74 yrs); 2 had CVD

symptoms

6 Hollands et al, 2012¢° Low Examine the impact of disease risk assessments based on both UK. 20 12 M & 8 F; Mean age 30.9yrs 3 telephone
genetic and non-genetic information, or solely non-genetic Lipid clinics at 11 hospitals for DNA diagnosed & 40.7yrs for interviews
information non-DNA; 17 white, 1 white

Asian, 2 black Caribbean

7 Hollman et al, 20047 High* To describe the QOL and to understand the underlying meaning of Sweden 12 6 M & 6 F; 20-69yrs; 7 had Face to face SSI
the concept of QOL in patients with FH Outpatient clinic children; 3 university level

education; no Hx of CHV

8 Keenan et al, 20187 Medium* To explore parent’s views and experiences of genetic testing and Scotland 17 6 M & 11 F; 20-69yrs; all white; SSI 15 face to
early treatment of children with FH in Scotland, experiences of their Clinical genetic services and lipid 12 had post-secondary face, 2 over
children’s care pathway and to identify any barriers or facilitators in clinics from 3 sites qualifications; 3 symptoms or Hx phone
testing and treatment uptake of CVD

9 Kirkegaard et al, 201472 Medium* Explore how cholesterol reducing medication and risk of CVD are Denmark 3 1 M & 2 F; 24-62yrs; no CVD Face to face SSI
interpreted by asymptomatic patients with high cholesterol 5 GP centres. symptoms

10 Mackie et al, 20157 High Explore how family medical history, family narratives of medical US.A 24 12 AYAs with FH and 12 parents Face to face SSI
experiences and AY A medical experiences together function as Paediatric preventative cardiology of AYAs with FH 4 dyads with AYA and
‘experiential evidence’ and influence screening and treatment practice parent separately
decisions AYAs:6 M &, 6 F; Mean age

High To examine challenges transitioning to adult care for young adults 18.4yrs; 9 white, 1 black and 1
Sliwinski et al, 2017% with FH, and their parents, in the context of 2 developmental tasks: Asian
transitioning from childhood to early adulthood and summing Parents: 2 M & 10 F; Mean age
responsibility for self-management of a chronic disease 49.3yrs; 1 Asian, 9 white
11 Meulenkamp et al, High* To study the experiences of children identified by family screening Netherlands 16 5M& 11 F; 8-17yrs Face to face SSI
20087 who were found to be a mutation carrier for a genetic CVD Paediatric lipid clinic childre Number & age of parents not children and
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1 n from given parents
2
3 10 separately
4 families
5
6 12 Mortensen et al, 20087 Low Comparative study to examine the QOL impact of FH in patients Denmark 10 6 M & 4 F; 20-72yrs; no CVD Hx Focus groups
; who had and had not reached the target of treatment Centre of inherited CVD
9
10 _ : — 4
11 13 Urke, 2016 High Explore how young adults, who stopped attending lipid clinic for Norway 11 6 M & 5 F; Median age 29yrs SSI 9 face to face
12 medical and nutritional consultations, managed challenges related to Outpatient clinic (range 26-35 yrs); 8 educated to 2 over phone
13
14 living with FH and to the lifelong treatment university levels
15 14 Weiner, 20066 High* How much and in which way patients with FH and professionals England 31 17M & 14 F; Mean age 52 yrs Face to face SSI
16
involved with the condition construct FH and CHD as genetic Lipid clinic range 24-69 yrs); 31 white; 15
17
18 conditions with current CVD
19
20 Weiner and Durrington, Medium* To explore patients’ understanding and experiences of FH and the
;; 20084 significance of the hereditary aspect of the condition
23 Weiner, 20097 Medium* Consider how people with FH construct FH, high cholesterol and
;g CHD
26 Weiner, 201130 Medium* Explore the notion of genetic responsibility, focussing particularly on
27
28 responsibilities to family and kin
29 15 Senior et al, 20027 Low Investigate perceptions of having an inherited predisposition to heart England 7 S5M & 2 F; 39-58 yrs Face to face SSI
30
31 disease in people diagnosed with, and receiving treatment for FH 2 lipid clinics
32 SSI= semi structured interview; M= male; F= female; CHD = coronary heart disease; CVD = cardiovascular disease; QOL = Quality of life; AY A= adolescent and young adult; Hx = history
33 « CASP score: high=18-20; medium=14-17; low quality=<14.
34 » Papers for which lead author provided requested further information are marked with *
35 . The sample size and characteristics describe only those in sample with clinically diagnosed heterozygous FH and their family members.
36
37
38
39
40
41
42 10
23 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45
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Quality Appraisal and Sensitivity Analysis

Appraisal scores of papers ranged from 11-20 out of 20, with eleven rated high, seven medium and six low
Table 1. The most common methodological limitations uncovered were relating to ethical issues, researcher
reflexivity and rigour of data analysis. Consideration of a researchers’ potential influence and bias upon data
collection and analysis was critically examined fully in seven papers,38-3%-61.62.73.77.78 partially in 10,37-4%
65,63,66,70,72,74.79.80 and not addressed in seven.5467:68.69.71.75.76 Ethical approval was obtained, or reasons given
for exemption, in all but two papers,’>’¢ however participants were not provided adequate information about
withdrawal and anonymisation of data processes in a further 4 papers.3%73:6465 The data analysis was carried
out by one researcher only in seven papers37.71:40:62.63,79.80 and it was unclear if more than one person was

involved at each stage of analysis in four papers.’>:76-66:67

Eight lead authors responded to our request for further information, providing information for 16 of the 24
papers. Five of the six papers rated as low-quality were papers for which the author did not respond. This
reflects our belief that low ratings may be reflective of poor reporting rather than poor methodology,
supporting to our decision not to exclude papers. The sensitivity analysis carried out found that the removal
of the five poor quality papers had no significant effect upon the synthesis findings- in both the descriptive
and analytical themes uncovered and the depth of the findings. More detailed information of methodological

and transferability issues is available in supplementary file 4.
Data analysis

Six analytical themes were derived from the findings captured by 20 identified descriptive themes, as
displayed in Table 2 alongside illustrative quotes. Table 3 shows the occurrence of the descriptive themes
within the extracted data from the 24 papers. While each analytical theme has a direct influence upon
treatment adherence, they are not exclusive in nature and inter-theme relationships are evident as displayed
in the thematic schema in Figure 2. Additionally, some themes by their integrative nature, had a greater
influence upon treatment adherence as indicated by the shaded boxes. There were insufficient data regarding

children and young people to explore whether the findings differed from adults.

Seven enablers and six barriers to treatment adherence (Table 4) were uncovered during the analysis of these
themes and are described alongside the analytical themes below. In this section ‘treatment’ refers to both

lifestyle and medication behaviours, unless otherwise specified.
Analytical themes
Risk assessment

Individuals lived experience of their disease, coupled with their beliefs concerning its known risks, increased
or decreased their sense of vulnerability to its long-term health consequences. Knowledge of how FH had

11
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affected family members was the most prevalent factor considered by individuals when assessing their risk.
Individuals with lived experience of a family member being ill or dying prematurely due to FH, had a
heightened sense of risk.3% 61,62, 65,68, 69.71-75 [ndjviduals unaware of FH in their families or with family
members living a life unaffected by its consequences, perceived themselves at lower risk:3% 63,6971, 74,75 <My

dad’s now in his 70s...it’s not something I feel particularly threatened about having.”®®

As FH does not ‘make you feel ill” ©°, individuals found having FH ‘easy to forget, and easy not to take
seriously.”® This was salient amongst younger individuals without existing CVD symptoms 3¢ 38, 60,61, 71,72,
8 for whom °...cholesterol always comes last. It will never be a focus until something happens to me.”®
Older individuals who had lived through, or were currently experiencing CVD, perceived themselves at
higher risk.36:6% 7475 Others framed their perception of risk in the context of the risk they believed other
diseases presented, concluding that FH health consequences were not as serious:3% 0: 61, 64,66, 67, 74¢] didn’t

think it was life threatening, like being told you’ve got cancer.’3¢

For the majority of individuals, their risk assessment led to a perception that FH did not present a great risk
to their current or long-term health.36 60-62. 64,69, 72-74 Thjg mismatch between the perceived and actual risk

has been identified as a barrier to treatment adherence.
Perceived personal control of health

Individuals acknowledged the threat that FH posed to their health, but there was a widely held belief that
they had the ability to modify their own personal risk.36-38. 60-64,66,67,69-72, 74,75 They recognised that this
required active engagement with treatment36-38 60, 62-64,66-69,71, 74,75 and held themselves accountable for
managing their disease36-38, 60-64,66-71, 73-75 ex periencing a ‘bad conscience’®? and ‘guilt’’® when they did not
meet the expectations they had set themselves. Treatment was perceived to be effective3”: 60: 62,64, 66-75 wyith
individuals viewing FH as ‘treatable’®! and ‘controllable’.3¢ In particular, medication was regarded by
individuals to be a mandatory and effective component of treatment.37- 60 62.64,66-75 They believed FH could
be ‘solved’’? with medication and lead to achievement of cholesterol levels ‘like most people.’*¢ While
individuals spoke of their efforts to change their lifestyle behaviours,37- 38 60, 62,64,66-75 many believed their
cholesterol levels would not be ‘radically changed’’* by doing s0®: 617173 ag it ‘doesn’t matter what I eat or

how much exercise I’m still going to have high cholesterol without tablets.’3°

This confidence in the ability to successfully self-manage their condition was identified as an enabler to
treatment adherence. The perceived effectiveness of medication led to a devaluing of the importance of
following lifestyle treatment3% 061,70, 71,73 and this prioritisation of medication was identified as a barrier to

adhering to lifestyle treatment.

12
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Disease identity

Individuals placed great importance, especially in social situations, to emphasis that they were ‘not to
blame’”3 for their high cholesterol.37- 3% 61,63, 64,66, 67,70, 73,74, 76 Hjoh cholesterol was associated with
unhealthy lifestyles and individuals wished to distance themselves from this negative connotation.3”- ¢1- 67,70,
73,7476 A positive genetic test provided ‘a definitive’®, rather than a possible, explanation for their high
cholesterol® %% ¢7 and positively influenced individuals perceptions and behaviours.%3: 64 66,67, 69 Tf
individuals had been following treatment of their volition before the diagnosis, it helped ‘reaffirm their
commitment’%® to treatment.%* 67 If they had been previously unaware of their condition it prompted them to

seek treatment:®% % ‘I know now and can take preventative measures.’®’

Therefore, receiving a formal diagnosis was identified as an enabler to treatment adherence as being given a
medical explanation empowered individuals to take control of their condition through engaging with

treatment.
Family influence

Parents expressed a high level of concern about the well-being of their affected children3®. 1. 63 64,66, 69,71, 72
and this parental responsibility to care for children was identified as another enabler of treatment adherence.
They assumed responsibility to ensure their children adhered to medical and lifestyle treatment,38: 61 63, 64, 66,
69,7172 taking action to ‘bring them up with healthy eating habits’®* and ‘make sure that they take their
medication.”®! This involvement was reflected in the finding of individuals attributing their current treatment
knowledge and behaviours to their parents:%%-6% ‘everything I’ve learned from home.’®® Parents also made
treatment-related decisions on their behalf 38 61,63, 66. 71, 72 ynti] they were ‘old enough to decide.’®® As such,
the early adulthood years presented a challenge for treatment adherence as the young adults transitioned

from being under the care of their parents to assuming responsibility for their behaviours.?$. ¢

Growing up surrounded by family members following treatment recommendations and establishing healthy
behaviours from a young age was found to instil lifelong habits in individuals.3® 61. % 71.72 Those who had
grown up from a young age alongside diagnosed family members spoke of their condition and its treatment
as something that had become ‘normalised’® as it was all they had ever known.38 ¢1.6%.71.72 Those who had
parents who had bad experiences of medication were apprehensive about taking tablets,”! but for many it led
to the view that taking medication was ordinary® and not a ‘big deal.”’! Two enablers to treatment
adherence were identified from these findings: commencement of treatment from a young age and having

other family members following similar treatment regimes.

13
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Informed decision making

Individuals lacked an in-depth understanding of their disease and its treatment,36-38, 60-64,69-72. 74 with many
having ‘unanswered questions’®? and requesting more information.3% 62-64 Misconceptions and false
information regarding the role of treatment for FH were prevalent:37- 38 60-62,64,69-72, 74 ¢y oy can actually eat a
lot of fat and the medicine takes care of it.”*¢ Individuals were worried about the longer-term impact of statin
therapy on their, and their children’s, health®> 7! as ‘it is a recent drug, and you don’t know what the long
term effect could be.’®® Lived experience of side effects were reported by some individuals®® 7!- 73 and many
more were fearful of developing them in the future®® %% 7! as ‘many others have severe side effects from what
i’m taking.’”® This incorrect and/or inadequate knowledge of treatment advice and concerns over the short-

and long-term use of lipid lowering medication were identified as barriers to treatment adherence.

Individuals frequently mentioned their encounters with healthcare professionals HCPs3¢ 37, 39-61, 63, 63, 66, 69,70,
72,73 viewing them as playing a ‘big role’*® in their ‘team approach’’! to the management of their FH.
Regardless of whether individuals recalled these encounters in a positive37: 38 60, 61,63,69. 71 or pegative37. 3% 60,
69,73 light, these interactions and relationships with HCPs influenced their understanding of FH and its

treatment. Therefore, a positive relationship with HCPs was identified as an enabler to treatment adherence.
Integrating treatment into daily life

Individuals did not feel they had to make many changes to their everyday life as a result of their diagnosis.?%
60-62, 64,6774 Their disease did not them from ‘living the life they wanted’®® or require consideration when
making life decisions3® %% 62.67.74 guch as having children.®!- % However, when faced with other
commitments, such as family and career obligations, individuals found it more difficult.3¢- 38 60,62, 67,73,75
During these periods individuals tended to be less focused on managing their disease viewing it as
something they could pick up again when they had more time and energy.3% 38 60.6.75 This prioritisation of

other life events over the self-management of condition was identified as a barrier to treatment adherence.

The treatment recommendations were perceived to be simple to follow and to have little impact on their

QOL .36, 60-62, 64, 66-69. 74 However, this perception is in stark contrast to the actual lived experiences of
following treatment- especially the lifestyle recommendations. Dietary advice was perceived to be restrictive
and interpreted by individuals to mean they could not eat their favourite foods37- 3% 60:61.70.72 or enjoy social
occasions:37-38 67,70, 72, 3T won’t bother eating food I don’t like, just to follow a certain diet.”’%” Additionally,
patients were concerned about the opinions of their peers in social situations in which they felt they had to
make certain dietary choices.?%-60-61.72.73 These findings were prominent amongst younger individuals.3% 60
72 As a result, the dietary advice was the ‘most difficult aspect’6? of treatment, with many reporting they
struggled to follow them at all times.36-38.6061.70,72,73 Thig finding of dietary advice being perceived as

difficult to follow was identified as a barrier to adherence.

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 16 of 49

Reflective of the difficulties faced when trying to follow treatment guidelines, individuals expressed a need
for additional information3® 6 93.6% and ‘guidelines in order to help you start that change.’3® Some sought
additional information from their HCPs,36: 38 62.63.69 while others called for practical advice and educational
resources,® 263,69 a5 ‘everyone knows the theory, but putting it into practice is quite hard.’3¢ From this,
practical resources and support for following lifestyle treatment advice was identified as an enabler to

treatment adherence.

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 17 of 49

oNOYTULT D WN =

BMJ Open

Table 2: Analytical themes and their composite descriptive themes with illustrative quotes

other conditions

Analytical Descriptive themes Illustrative quotes from participants (1% order) Ilustrative interpretations from authors (2" order)
theme
FH is a silent disease ‘not a condition that has any symptoms, that makes you feel ill or anything.’®? ‘The majority of interviewees did not look upon the condition as a disease...If they were not affected by a

. cardiac disease...they regarded themselves as healthy.”**

=

% Family history modifies perception ‘I’m not going to get past sixty. Dad never got past sixty.’ ‘To them, reaching the age of death of a parent with FH was anticipated with fear of having a heart attack
2

:% of FH related threat to health themselves.””

2

é FH is not as threatening to health as ‘Its not that bad...Its not like having something like Huntingdon’s or something like that.”®® They mentioned conditions with more drastic consequences such as allergies, epilepsy or diabetes.’®

Perceived personal control of
health

FH is a manageable condition

‘well it’s treatable isn’t it by diet and drugs. It’s not something that’s incurable.’®®

‘FH carrier children demonstrated high feelings of control over their condition.’”*

Individuals feel personally

responsible for managing their FH

‘it means you could be in danger of like what could possibly happen like in the future if you

don’t change anything.’”

‘FH patients have a strong desire to empower themselves in order to improve their own health.’®

FH medication is effective

‘I believe that as I am taking the pills that my risk of heart attack is no greater than anyone else

of my age or weight.””°

‘Preventative medical treatment built confidence in the potential for living a long life.””

FH lifestyle treatment viewed as

less important than medication

‘I could never get that down no matter ‘ow much dieting or exercise I do...so it can only be

reduced through medication.’®

‘Many tended to devalue the importance of lifestyle changes in controlling FH and place their hope in

medication.”3?

Importance of establishing that high

‘It enables me to emphasise that it is not my fault, that it’s something inherited.””’

‘they always described FH as a hereditary condition to underline that their cholesterol issues were not due to

%’ cholesterol levels are not self- unhealthy lifestyle.””
g inflicted
2
g Receiving genetic diagnosis ‘I guess it is a relief in a funny way because I had an answer to what was quite a surprising it provided an aetiological explanation and diagnostic label, confirmed current risk management practices...’3®
= provides certainty medical condition that I had...so at least I know now and can take preventative measures.’®
Desire to protect children ‘we want to help him...so we have decided to give him statins until he is 16...we’ve covered ‘In fact, the main concern for the affected parents appeared to be the well-being of their children...’*
g him until he’s old enough to decide for himself."”!
=
E Parental influence upon treatment ‘my parents, specifically my mom, were really integral in teaching us types of food to eat..”>* ‘AYAs expressed how their perceptions of their parents experience have influenced their perceptions of the
@
§ related behaviours respective treatment options.’”
=
E FH and its treatment become “Since I grew up with FH and had a relatively good diet and good habits and routines, it makes it ‘FH carrier children typically reported it had become habit to maintain a healthy, non-fat diet. Commonly the
=
= normalised within families easier.’® whole family, including the non-carriers, kept to the same diet restrictions.’”*
. HCP interactions ‘My daughter. I don’t think she really understood what high cholesterol really meant until she ‘The doctors presentation of FH, however, influenced all patients perceptions of the risk and severity of the
=
i E came here and talked with doctor.’” diagnosis.””
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Inadequate and/or incorrect

knowledge about FH & treatment

‘in the newspapers, the stories that you cut out butter, red meat, etc., and you’ll be okay.”7®

‘Many informants still had unanswered questions or were felt to lack relevant knowledge.”**

Concerns about side effects of FH

decision
making

medication

‘would I be able to have children at all after taking all these medicines for years?”¢*

‘Parents reported having strong concerns about statin treatment in children, not only because of their long-term

safety but also potential side effects.’”!

FH and it’s treatment does not have

big impact upon life

“You don’t have to plan your life around it. You don’t have to wonder, can you have children or

not.”%

‘FH was not viewed as a significant burden, but more of a lifestyle adjustment, involving a healthy diet,

exercise, and statin treatment from an early age.””!

Balancing FH treatment with other

competing priorities

‘Our two children, who were often ill...My husband...travelled all the time, so I almost had

more than I could put up with at that moment.”””

“Young adults also articulated challenges maintaining diet and exercise regimes while adjusting to a new

routine and environment at college or in workforce.’>

Lifestyle advice treatment is

restrictive and difficult to follow

‘I’ve changed my diet as much as I can... don’t want to bother too much and speculate, live an

unworthy life and diet at the age of seventy. I'd rather be happy and die when I'm fifty.”38

‘Making dietary changes had been the worst aspect of their condition, and this included people who already

had CHD.””

Social implications of following FH

treatment

Incorporating treatment into daily life

‘Some people comment on the things I eat. And then I’'m like ‘well actually I have to eat this

because I’ve got FH and I have to watch my diet.”®

10 young adults articulated how concern over peers’ opinions or overt peer pressure-restricted social activities

centered around eating.’*®

Desire for further support and

guidance

I think having the resources would make it easy to adhere to lifestyle treatment...like seeing a

nutritionist that can give you options...”>

‘..expressed a desire to be able to access educational resources in one place and for a way to reach out to others

who could provide solidarity, comfort and aid with management of FH.¢>

AY A= adolescent and young adult; HCP = healthcare professional; CHD = cardiovascular heart disease
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Table 3: Occurrence of descriptive themes across the included papers and samples ,

BMJ Open

Descriptive themes
o o0 = = =
: ;| e | £ 2|, |3 52l eg | 5 | By |83, | & |s8. |2 | 5me| B2 |,22 | 3P | 2
= 228 | 853 E Y- S8 |23sEs| €554 Egf &3 €58 | 2:2% s SEEE| 222 | 232 55 | 223 E &%
g 2|22 | 257 2 2EE | g |E2Ef|Esig) g2 | Z B3 | E3% | § |Es2 | €97 | ZEE| zZ |s5iEs | 3z iz
o ) g= = = 55 z 25 s g z3 =g 3 z =% S 2= 5
) = @ & ]
1 | Agardetal, 2005% v v v v v v v v v v v v v v v
2 | DeAngelis et al, 2017% v v v v v v
Frich, 2007¢! v v v
5 | Frichetal, 20067 v v v v v
Frich et al, 20077 v v
Frich et al, 200738 v v v v v v v v
Hallowell et al, 201766 v v v v v v v v v v v
4 | Jenkins et al, 201368 v v v v v v v v v
Jenkins et al, 201367 v v v
5 | Hardcastle et al, 201537 | N4 N4 N4 v v v v v v v 4 v v
6 | Hollands et al, 2012%° v v v v v
7 | Hollman et al, 20047 v v v v v
8 | Keenan etal, 2018 v v v v v v v v v v v v
Kirkegaard et al,
9 201472 v v v v v v v v v
10 Mackie et al, 20157 v v v v v v v v v v v v
Sliwinski et al, 20173 v v v v v v v v v v v
Meulenk: t al
| oo TR Vi v v v v v v v v v v v v
12 | Mortensen et al, 200875 N4 v v v v v v v v v
13 | Urke, 20169 v v v v v v v v v v v v v v
Weiner, 2006 v v v v v v v v v v v v v v v v
Weiner and v,
14 | Durrington, 2008+
Weiner, 20097° v
Weiner, 201180 N4
15 | Senior et al, 20027° v v v v v v v v

HCP = healthcare professional

. Themes identified within supplementary papers were only documented if they were evident in extracted data not reported in the primary paper and vice versa.
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Table 4: Identified enablers and barriers to treatment adherence

Enablers

Barriers

Other family members following treatment regime

Mismatch between perceived and actual risk

Commencement of treatment from a young age

Concerns over the use of lipid lowering
medication

Parental responsibility to care for children

Prioritisation of medication over lifestyle
treatment

Confidence in ability to successfully self-manage their
condition

Lifestyle treatment is difficult to comply with

Receiving formal diagnosis of FH

Prioritisation of other life events

Practical resources & support for following lifestyle
treatment

Inadequate and/or incorrect knowledge of
treatment advice

A positive relationship with healthcare professional
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DISCUSSION

This synthesis has produced new insights into the factors influencing treatment adherence in individuals
with FH. The findings are discussed in relation to the available literature within the FH population and

implications for clinical practice and future research.

We found that for the majority, FH is not perceived as threatening to health. This is in accordance with
findings from a cross-sectional questionnaire study in which adults felt at low risk of developing CVD.?> We
also found that individuals with symptoms of CVD or a family history of FH related CVD felt at greater risk
of experiencing FH associated adverse outcomes, in line with the findings of several other questionnaire
studies.?> 81- 82 This low perception of risk may be the result of the disease being relatively symptomless and
the adverse consequences too far in the future to comprehend. This idea is reinforced by studies reporting
heightened perceived risk amongst older individuals®? and over 90% of young adults perceiving their health
to be average or above that of the general population.!® Similarly, a systematic review of qualitative studies,
which aimed to explore reasons behind the low diagnostic rate of FH, reported that the significance an
individual placed on their diagnosis was decreased in those who were younger, without a family history of
CVD and no current symptoms.3* This low perception of significance decreased the likelihood of an
individual informing their relatives about their genetic risk of having FH, which is likely mediated by a low

sense of risk to their, and their family members, health.

The minimal threat to health likely contributes to the findings that being diagnosed with FH does not
increase the occurrence of psychosocial dysfunction in children,?’- 35 nor negatively impact upon self-
reported quality of life QOL in adults.®*-#8 While worry and anxiety amongst individuals have been reported
in two small samples,'® # a systematic review found individuals with FH to exhibit lower symptoms of
anxiety and mental health related QOL relative to general population controls, and similar levels of physical
health related QOL and depression.?® While these findings are positive, individuals who do not view their
disease as a serious threat may be less motivated to adhere to treatment. This hypothesis is substantiated by
findings of higher self-reported medication adherence in older individuals?!-* and individuals under 36

years being ten times more likely to be non-adherent with medication.”!

These findings are concerning as individuals who do not adhere fully to treatment will remain at a high risk
of CVD. This is demonstrated by lower LDL-C achieved by individuals with higher rates of self-reported
medication adherence.?!-°!- 2 Furthermore, while treatment has substantially reduced the risk of CVD
individuals still remain at a higher risk than the general population.® *3-°4 This may be a consequence of
LDL-C targets not being met by large numbers of treated adults'> 16:91.92.95 and children®® °7 and/or the
presence of other risk factors independently associated with CVD.?% 30 It appears that many individuals with

FH are not cognisant of the true risks associated with their disease.
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However, our findings suggest this low perceived threat to health may be mediated by beliefs that the risks
are avoidable through active engagement with effective treatment. This is in line with findings from self-
report questionnaires showing that individuals with FH believe strongly in the efficacy of lifestyle and
medication treatment.!6- 25-27-98 These beliefs have in turn been found to be positively associated with rates
of medication adherence.”” Furthermore, in a study conducted across seven countries, treatment control

beliefs influenced attitudes toward medication, which in turn increased intention to take medication.3?

In disagreement with these findings, individuals attitudes toward treatment behaviours have been found to
influence their intention to engage in healthy eating, PA and medication recommendations, as opposed to
illness or treatment efficacy beliefs.’> We found individuals to have negative attitudes toward the dietary
recommendations, perceiving them as restrictive and impacting upon their QOL, in line with other studies
investigating child and parental concerns.?” 19 Some individuals also believed they were unnecessary if
taking medication, which may explain findings of low uptake of lifestyle treatment compared to
medication.?>> 26 We also found negative attitudes towards medication due to side effects experienced and
anxieties about long-term safety, similar to findings of studies investigating adherence.!® 2% % However in
contrast to these studies, we found anxiety about the development of side effects and complications of long-
term use was more influential upon adherence than lived experience of side-effects. Our findings of negative
attitudes towards medication and lifestyle advice are surprising as the dietary recommendations do not differ
substantially from those for the general population and the safety and tolerability of statins have been
demonstrated in adults'®! and children.!°>1% Our further finding of widespread inadequate knowledge of the

treatment recommendations may serve as an explanation.

Given our finding that individuals decisions about treatment are informed by their medication concerns and
treatment knowledge it is important to understand the content and context in which this information is being
communicated and interpreted. We found many individuals had a poor understanding of the dietary and PA
guidelines, smoking and weight management were infrequently mentioned. Awareness of the role of PA in
treatment has been found to be low!? and while individuals are mindful of the need for dietary treatment,!':
100 Jittle is known about the depth of this knowledge. Findings of studies investigating the care provided to
individuals with FH report that not all are receiving the recommended lifestyle advice?® 19 196 or medication
treatment.2% 93, 97, 105, 107, 108 Fyrthermore, these may not be provided by HCPs with the required specialist
knowledge of FH.?6 19 This inconsistency in care provided may explain the finding of this synthesis, and
other studies, ! 2¢ that many individuals would like more information about their treatment. Even if
individuals do receive care in line with treatment guidelines, they are still exposed to media coverage of
research which they may falsely interpret to be relevant to their condition. Concerns about general
medication overuse have been found to be more influential than side effect beliefs in shaping attitudes

toward FH medication®} which is concerning as statin medications are portrayed negatively in the media'®®

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 23 of 49 BMJ Open

%9
30
4
g1
6
p)
8
93
10

4

it

96
15

9é
17

18

130

122

and many individuals with FH search for information on the internet.?® Ensuring individuals have a
comprehensive and factually correct understanding of the treatment recommendations is essential to

optimise adherence.

We have found this to be particularly important for parents who, in addition to making treatment decisions
for their affected children, influence their ability to adhere to treatment in later life through their
involvement in the establishment of lifelong habits. A study conducted in FH children reported that those
who were too young to remember being diagnosed, did not perceive the dietary guidelines as restrictive as it
was all they had ever known.® The dietary intakes of children with FH who have received nutrition
counselling have been found to be more in line with treatment recommendations than age-matched controls,
110-112 and the dietary habits are maintained into young adulthood'!® highlighting the importance of providing
this advice at a young age. Forgetfulness is frequently reported as a reason for medication non-adherence!'®
20,21,27,90,92 and starting treatment at a young age may help overcome this by instilling a routine, as found in
a small study of children with FH.!'* As we have found parents take responsibility for their child’s care, it is
important to ensure that when patients reach an age where they become responsible for their own care, they
are equipped with the relevant knowledge to continue to make informed decisions. There was insufficient
data from young people with FH included in the synthesis to draw conclusions about best practice for this
age group. However, it appears that transitioning from living at home, adjusting to new routines and
prioritising other things in life may present a challenge to adhering to treatment in late adolescence and early
adulthood.?®- ©2 These reasons were suggested to explain the low recruitment rate 57% of individuals 10
years after they had taken part in a childhood statin trial.'® The authors also reported not being able to reach
33% of the individuals highlighting further difficulties of maintaining contact with patients when they leave

home.

Our findings also highlight the importance of receiving a genetic confirmation of FH. Receiving a medical
diagnosis empowered individuals to take control of their condition, providing motivation to continue or
commence medication and lifestyle treatments. Others have reported genetic diagnosis to be associated with
an increased perception of medication efficacy®? !5 and adherence.?! However, in contrast to our findings it
has been reported that positive genetic results have either no effect®? or weaken beliefs!!s regarding the
efficacy of lifestyle treatment. However, in both cases the changes in beliefs did not have a negative impact
upon their actual behaviours. Given our further finding that individuals find medical diagnosis useful in
social situations, a common identified barrier to adhering to dietary recommendations, it may be that genetic

diagnosis exerts positive effect upon adherence beyond its influence of illness and treatment beliefs.
Strengths and limitations

Our thematic synthesis adhered to ENTREQ guidelines and used transparent and robust methodology. The

comprehensive search strategy, involvement of more than one researcher at each stage of analysis, input
22
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from clinicians to corroborate the interpretation of the results, detailed appraisal of the included studies and
post hoc sensitivity analysis all strengthen our findings. The analytical themes generated were produced
from descriptive themes that were each evident across a large number of the included papers. The synthesis
included data from 264 individuals with FH and 13 family members across eight countries, encompassing a
wide range of ages, duration of diagnoses, primary and secondary CVD prevention and regional differences
in healthcare provision. However, all individuals were from developed countries, the majority had high
education levels and there were few from ethnic minority groups. This may limit the generalisability of the
findings to all individuals with FH. Furthermore, the vast majority of individuals were recruited from lipid
clinics and therefore already self-selected to receive treatment. Their beliefs may not reflect those opting out
of treatment for their condition, an area we have highlighted as warranting future research. Lastly, there
were insufficient papers to explore if the factors influencing treatment adherence differ between adults and
children with FH and care should be taken when extrapolating results to younger individuals. However, we
were able to produce clinical implications for children based on adult recollections of childhood

experiences.
Implications for clinical practice

We have identified seven enablers and six barriers to treatment adherence Table 4 which could be
acknowledged and incorporated by any HCP delivering personalised medication or lifestyle advice to

individuals with FH.

Given the improved prognosis for individuals with FH and the increasingly young age at which individuals
are being diagnosed, the gap between perceived and actual risk of CVD will continue to grow. HCPs should
ensure individuals are aware of the risk to their health, without instilling fear. This could be achieved by
emphasising the effectiveness of medical and lifestyle treatment in controlling this risk. It should be
highlighted to younger individuals and parents that despite the asymptomatic nature of the condition,

adhering to treatment from a young age will deliver the greatest benefits to their long-term health.

Discussion about medication should be delivered within an FH context, emphasising the requirement, and
efficacy, of pharmacological treatment for their inherited condition and distinguishing this from treatment of
other causes of high cholesterol. Individuals should be reassured that medication is safe and side effects
uncommon, with reference to relevant clinical guidelines indicating their safety for use by children
highlighted to parents. Individuals should also be informed that side effects are specific to each type of
medication and encouraged to discuss any problems at appointments so that alterative medications can be
offered. When discussing lifestyle treatment emphasis should be placed on the similarity of the
recommendations to those advised to the general population. It should be communicated as a lifestyle
change rather than a restrictive diet with advice tailored to the individual needs and preferences of each

individual and/or family. HCPs should also ensure that patients have a factually correct understanding of the
23
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dietary recommendations and provide credible resources individuals can access if they require further
support or guidance. The benefits of adhering to lifestyle treatment should be revisited frequently with

individuals with the benefits for both management of their disease and their overall well-being emphasised.

Children should be encouraged to start treatment from a young age to instil healthy habits, with parents
advised that prior to medication, dietary recommendations can be followed from the age of five. Non-
affected family members can also be encouraged to follow guidelines, facilitating a family-based approach
to aid adherence. FH is an autosomal dominant condition, meaning that except for the rare instance of a de
novo mutation, all affected individuals will have one affected parent. Therefore, ideally treatment advice
should be provided in family-based clinic with both parent and children receiving advice together. If this is
not possible then it would be beneficial to ensure adult and paediatric services are closely linked. Adolescent
patients should be offered opportunity to transition to an adult clinic between the ages of 16-18 so they can

start to take responsibility for their own treatment before they leave home.
Future research

With the optimal risk reduction evident in those starting treatment at a young age,% % °7 and our findings of
the positive effects of this upon later life adherence, children and young adults stand to benefit the most
from adhering to treatment. Further qualitative research exploring the perspectives of this age group is
required to determine if differences exist in this age group compared to adults to allow HCPs to tailor advice

to support maximal adherence.

The findings of widespread inadequate and/or incorrect knowledge and understanding of the treatment
recommendations warrants investigation into what individuals are being told, and by whom. We recognise
that individuals may be acquiring information from sources outside the clinic in which they receive care and
further research to explore their understanding of the treatment recommendations would be beneficial to
identify any common misconceptions or knowledge gaps which could be addressed by HCPs. We also
identified a lack of data regarding the current lifestyle habits of individuals with FH. Obtaining this
information would allow for comparison between the actual and recommended lifestyle habits which could
identify areas for HCPs to prioritise when delivering advice. This would also provide baseline data to allow
investigation into the potential additive of lifestyle factors in addition to medication upon LDL-C, for which

it is recognised there is insufficient evidence.!%3 116

As individuals who have already self-selected to attend clinic and receive treatment have concerns about the
safety and necessity of medication for FH treatment, it is likely that there are many individuals with FH
opting not to receive treatment for themselves or their child due to these concerns. Future research is needed
to explore the perceptions of these individuals to develop effective interventions that could change these

beliefs and encourage them to seek treatment.
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Conclusions

This qualitative evidence synthesis has systematically reviewed and synthesised the available evidence
concerning the experiences and beliefs of individuals with FH regarding their condition and its treatment. It
has uncovered several enablers and barriers that are to be utilised in clinical practice to facilitate optimal
treatment adherence in this high-risk clinical population group. It has also highlighted significant research
gaps which need to be addressed to gain a more comprehensive understanding of how these individuals can

be supported to adhere to lifelong treatment.
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Figure 1: PRISMA Flow diagram
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Figure 2: Thematic schema illustrating influence of analytical themes upon treatment adherence
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Supplementary File 1: Deviations from protocol

BMJ Open Page 36 of 49

Stated in protocol

What we did

Rationale for deviation

‘Only studies in which the full text is
available in English will be eligible for
inclusion’

We did not place any limits upon language
of included papers

We aimed to overcome the recognised restrictions of individual qualitative study findings, by gathering
and examining a wide range of patient perceptions and experiences. After an initial scope of the
available evidence base in this population group, it was apparent that the number of potential papers to
be retrieved would be manageable by the research team. Therefore, the decision was made to remove this
exclusion criteria, in order to identify all relevant evidence in line with the comprehensive searching
approach to be taken in this review. This is in line with available guidance which advises that language
filter decisions should be made in reference to the aims of the review.(42,118,119)

‘The participants include individuals
aged > 10 years’

We did not place any limits upon age of
included participants.

The database searching retrieved a paper reporting findings from a sample which included children aged
8 years. As it was not possible to extract the data from only participants aged 10 years and older, using
the original inclusion criteria the paper would have to be excluded from the synthesis. This paper was
one of only 3 papers retrieved that reported findings from samples including children, therefore the
findings were perceived to be very valuable to the synthesis. Children are often diagnosed with FH
before the age of 10, and U.K. and international guidance advise treatment with lifestyle advice, with
lipid lowering therapy to be implemented when they reach a suitable age.(17,18,120) Furthermore, it is
stated in the NICE guidelines that lipid lowering drug treatment should be commenced by the age of 10
and statin therapy can be considered at 8-10 years of age.(17)

‘Both stages of data extraction will be
carried out independently by two
reviewers (AS, FK)...’

First stage of data extraction (study details)
was carried out by two reviewers (JC, FK)
and second stage (study findings) by two
reviewers (AS, FK).

This was to split work between review members.

‘The two reviewers (FK, AS) will then
work in collaboration to develop initial
descriptive themes and categories based
upon the raw data...’

Three reviewers (FK, AS, EW) worked in
collaboration for the second two stages of
thematic synthesis.

EW joined review team after publication of protocol. We felt having a further expert opinion from a
health psychologist would improve the synthesis output.

‘The findings are intended to be used in
the development of future intervention or

guidelines....’

The findings are presented with a focus on
informing clinical practice

The findings were interpreted to be of particular importance to clinical practice. While the findings are
still useful to intervention and guideline development, this paper will focus upon their application in a
clinical setting,
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Supplementary File 2- ENTREQ reporting guidelines checklist

ENTREQ: Enhancing transparency in reporting the synthesis of qualitative research >

No

Item

Aim
Synthesis
methodology

Approach to
searching

Inclusion criteria

Data sources

Electronic Search
Strategy

Study screening
methods

Guide and description

State the research question the synthesis addresses.

Identify the synthesis methodology or theoretical
framework which underpins the synthesis, and
describe the rationale for choice of

methodology (e.g. meta-ethnography, thematic
synthesis, critical interpretive synthesis, grounded
theory synthesis, realist synthesis, meta-

aggregation, meta-study, framework synthesis).

Indicate whether the search was pre-planned
(comprehensive search strategies to seek all
available studies) or iterative (to seek all available
concepts until they theoretical saturation is

achieved).

Specify the inclusion/exclusion criteria (e.g. in
terms of population, language, year limits, type of
publication, study type).

Describe the information sources used

(e.g. electronic databases (MEDLINE, EMBASE,
CINAHL, psycINFO, Econlit), grey literature
databases (digital thesis, policy reports), relevant
organisational websites, experts, information
specialists, generic web searches (Google Scholar)
hand searching, reference lists) and when the
searches conducted; provide the rationale for using
the data sources.

Describe the literature search (e.g. provide
electronic search strategies with population terms,
clinical or health topic terms, experiential or social
phenomena related terms, filters for qualitative
research, and search limits).

Describe the process of study screening and
sifting (e.g. title, abstract and full text review,
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Reported on
page #

Page 4.

Protocol and
page 5.

Protocol, page
5 and
supplementary
file 3.

Protocol and
supplementary
file 3.

Protocol and
supplementary
file 3.

Protocol and

supplementary
file 3.

Protocol and
page 5.
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No

10

11

12

13

Item

Study characteristics

Study selection
results

Rationale for
appraisal

Appraisal items

Appraisal process

Appraisal results

BMJ Open

Guide and description

number of independent reviewers who screened
studies).

Present the characteristics of the included
studies (e.g. year of publication, country,
population, number of participants, data collection,

methodology, analysis, research questions).

Identify the number of studies screened and provide
reasons for study exclusion (e,g, for comprehensive
searching, provide numbers of studies screened and
reasons for exclusion indicated in a
figure/flowchart; for iterative searching describe
reasons for study exclusion and inclusion based on
modifications t the research question and/or
contribution to theory development).

Describe the rationale and approach used to appraise
the included studies or selected findings (e.g.
assessment of conduct (validity and robustness),
assessment of reporting (transparency), assessment
of content and utility of the findings).

State the tools, frameworks and criteria used to
appraise the studies or selected findings (e.g.
Existing tools: CASP, QARI, COREQ, Mays and
Pope[25]; reviewer developed tools, describe the
domains assessed: research team, study design, data
analysis and interpretations, reporting).

Indicate whether the appraisal was conducted
independently by more than one reviewer and if
consensus was required.

Present results of the quality assessment and
indicate which articles, if any, were
weighted/excluded based on the assessment and
give the rationale.
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Reported on
page #

Page 7, table 1
and

supplementary
file4.

Figure 1.

Protocol, page
5 and
supplementary
file 4.

Protocol,
pages 5-6 and
supplementary
file 4.

Protocol,
pages 5-6,
supplementary
file 4.

Page 11,
supplementary
file 4.
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No

14

15

16

17

18

19

20

21

Item

Data extraction

Software

Number of
reviewers

Coding

Study comparison

Derivation of
themes

Quotations

Synthesis output

BMJ Open

Guide and description

Indicate which sections of the primary studies were
analysed and how were the data extracted from the
primary studies? (e.g. all text under the headings
“results /conclusions” were extracted electronically

and entered into a computer software).

State the computer software used, if any.

Identify who was involved in coding and analysis.

Describe the process for coding of data (e.g. line by
line coding to search for concepts).

Describe how were comparisons made within and
across studies (e.g. subsequent studies were coded
into pre-existing concepts, and new concepts were
created when deemed necessary).

Explain whether the process of deriving the themes
or constructs was inductive or deductive.

Provide quotations from the primary studies to
illustrate themes/constructs, and identify whether
the quotations were participant quotations of the
author’s interpretation.

Present rich, compelling and useful results that go
beyond a summary of the primary studies (e.g. new

interpretation, models of evidence, conceptual

models, analytical framework, development of a new

theory or construct).
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Protocol and
page 5.

Page 5 and
supplementary
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supplementary
file 5.

Supplementary
file 5.
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Table 2 and
pages 11-15

Pages 20-25.
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Supplementary File 3- Full details of search strategy and selection criteria

Full details are available in the published protocol®D but are detailed briefly below.
Selection criteria
Participants

Individuals with a clinical or genetic diagnosis of heterozygous familial hypercholesterolaemia (FH). No
restrictions were placed on age or history or cardiovascular disease (CVD). Individuals with homozygous

FH were not included.
Phenomena of interest

The experiences and beliefs of individuals with FH, and their family members, regarding their condition, its

long-term health consequences and treatment.
Types of studies

Only papers reporting primary qualitative data were included. Questionnaire studies were not included.
Papers reporting both quantitative and qualitative data were included if the qualitative data could be
independently extracted. Multiple papers reporting findings from the same sample of participants were

included if they reported unique data.
Intervention/exposure

Treatment was defined as any behavioural action undertaken by an individual in an effort to manage their

FH diagnosis.
Setting

No restrictions were placed on the country in which study was conduction, nor the location at which data

was collected from individuals.
Search Strategy

MEDLINE, Embase, PsycINFO (via OVID), Cochrane library and CINAHL databases were searched from
inception to 05/09/2018. We used a validated qualitative search filter(!>D and population specific search
terms. The search strategy that was used in MEDLINE is displayed in Appendix 1. The OpenGrey database
and specialist websites (HEART UK, British Heart Foundation, The FH Foundation and The Simon Broome
Register) were also searched up until 05/09/2018. The reference lists of the 50 papers taken to the full text
screening stage were also hand searched. When only an abstract was available, the lead author was
conducted in attempt to retrieve the full text. When contacting the lead authors of the included papers as part

of the quality appraisal stage, enquiries were also made about any unpublished work.
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Appendix 1: Search Strategy used in MEDLINE 05/09/2018
1. (familial adj1 hypercholesterolemia).ti,ab, kf.
2. (familial adj1 hypercholesterolaemia).ti,ab, kf.
3. (inherit* adj1 high adj1 cholesterol).ti,ab, kf.
4. *Hypercholesterolemia/ge [Genetics]
S5.1lor2or3or4

6. interview*.ti,ab.

7. exp. Interviews/

8. experience*.tw.

9. qualitative.ti,ab.

10.6or70or8or9

11.5and 10
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Supplementary File 4- Quality appraisal methodology and results

Methodology

The CASP tool, endorsed by the Cochrane Collaboration®3): asks 10 questions relating to the rigour of the
methodology used, quality of reporting and relevance of findings. To ensure comprehensive evaluation of
methodological quality, these questions were answered with further consideration of 12 criteria produced by
an expert panel.'?? As the purpose of the quality appraisal was to determine the methodological strengths and
limitations of studies included in the synthesis, the lead authors of each paper were contacted to obtain
further information in an attempt to overcome the recognised issued of poor reporting in qualitative research.
Information from multiple papers involving the same sample was pooled when appropriate.>> > Each author
was given 1 month to respond. Two reviewers (AS, FK) independently appraised each study, assigning a
rating of 0, 1 or 2 for each question which reflected the extent to which the obtained information from paper
and author answered the criteria (0=not addressed, 1=partially addressed, 2=fully addressed). The reviewers
then met to come to a consensus of individual and total scores, resolving differences through discussion. The
reviewers then decided upon threshold for low, medium and high rated quality that they felt adequately
captured the quality of the included papers.

Summary of results

Table 1 displays the CASP score breakdowns for each paper. Table 2 displays further details of the

methodological limitations and transferability considerations of each included paper.
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Table 1: CASP appraisal scores of included studies
- Was there a Is qualitative Was the Was the recruitment | Were the data Has the Have ethical Was the Is there a Is the research | Overall score Did author
3 clear methodology research design | strategy appropriate | collected ina relationship issues been data clear valuable? (out of 20) provide
§ statement appropriate? appropriate to to the aims of the way that between taken into analysis statement of further
I Reieere“ of research address the aims research? addressed the researcher and consideration? | sufficient findings? information?
a aims? of the research? research participants been ly
3 issue? adequately rigorous?
considered?
1 (64) 2 2 2 2 2 0 1 0 1 1 13 NO
2 (65) 2 2 2 1 1 1 0 1 1 2 13 NO
(61 2 2 2 2 2 2 2 2 2 2 20 YES
3 (77 2 2 2 2 2 2 2 2 1 2 19 YES
(78) 2 2 2 1 2 2 2 2 2 1 18 YES
(38) 2 2 2 2 2 2 2 2 2 2 20 YES
(66) 2 2 2 2 2 1 2 1 1 2 17 YES
4 (68) 2 2 2 1 2 0 2 1 1 2 15 YES
(67)
2 2 2 1 2 0 2 1 0 1 13 YES
5 (37) 2 2 2 2 2 1 2 1 2 2 18 YES
6 (69) 2 2 2 2 0 0 2 1 1 1 13 NO
7 (70) 2 2 2 2 2 1 2 2 2 2 19 YES
8 n 2 2 2 2 2 0 2 1 1 2 16 YES
(72 YES
9 2 2 2 2 2 1 2 2 1 1 17
(73) NO
2 2 2 2 2 2 1 2 2 2 19
10 | 39 NO
2 2 2 2 2 2 1 2 2 2 19
11 (74) 2 2 2 2 2 1 2 2 2 2 19 YES
(75)
12 2 2 2 1 1 0 0 1 1 1 11 NO
13 | 62 2 2 2 2 2 2 2 2 2 2 20 NO
(63) 2 2 2 1 2 1 2 1 2 2 18 YES
(40)
2 2 2 1 2 1 2 1 2 2 17 YES
14 o) YES
2 2 2 1 2 1 2 1 1 1 16
®0 2 2 2 1 2 1 2 1 1 2 16 YES
15 | (76 2 2 2 2 1 0 0 1 1 1 12 NO

Scoring system: 0=No criteria fulfilled or can’t tell; 1= some criteria fulfilled; 2= All criteria fulfilled. In reference to the criteria suggested for each question by CASP tool(53) and further criteria as described by Santiago-Delefosse et

al.(122)
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Table 2: Summary of methodological limitations and transferability considerations of the included papers

25 <
gg Reference & :?g & Methodological and reporting limitations Transferability considerations of sample
= O .E
o E SERE
(64) Lack of details provided about the rigour of the analysis process. No sampling strategy used but sample comprised of a good range of ages, genders,
Authors self-selected the data from interviews to transcribe. history of CVD events and age of diagnosis.
13 Low Data _saturqtion not discussed. . ) All recruited from one clinic.
1 Relationship between researcher and participants was not adequately considered. All from Sweden.
Credibility of findings and the limitations of study design not addressed when reporting the findings.
No details of informed consent or if participants were told about data confidentiality or their right to
withdraw.
(65) Ethical issues not addressed. All very motivated and engaged individuals to volunteer for this group.
Group meetings may have resulted in lack of representative findings as certain individuals may have Many receiving apheresis treatment.
2 13 Low dominated the conversations or individuals may have felt unable to voice their own opinions.
Lack of disconfirming cases presented
No details of informed consent or if participants were told about data confidentiality or their right to
withdraw.
(61) 20 high Study limitations not addressed when reporting the findings. All motivated to seek treatment as active attendees of lipid clinic.
(77) 19 High Lack of disconfirming cases presented and discussion against the findings. Majority young (70% 10-39 years) and asymptomatic.
3 (73) 18 High Lack of disconfirming cases presented and discussion against the findings. Large (40) sample size.
(%) 20 High Study limitations not addressed when reporting the findings. All from Norway. o
All recruited from one lipid clinic.
(66) 17 Medium Lack of details provided about the rigour of the analysis process All participants regularly attend lipid clinics and opted in for DNA testing.
Relationship between researcher and participants was not adequately considered Relatively well education (42% university education).
(68) 15 Medium Credibility of findings and the limitations of study design not addressed when reporting the findings All participants from Scotland.
4 Relationship between researcher and participants was not adequately considered. No sampling strategy used so likely not representative.
(67 Lack of details provided about the rigour of the analysis process. Half of patients from professional/skilled non-manual background.
13 Low Credibility of findings and the limitations of study design not addressed when reporting the findings. Ethnicity not provided but authors state majority white British.
Relationship between researcher and participants was not adequately considered. Recruited from two lipid clinics.
Gn Analysis carried out by one individual only with no independent verification of themes conducted. Sample not randomly selected.
5 18 High Relationship between researcher and participants was not adequately considered. Recruited from one clinic.
All live in metropolitan Perth, Australia.
(©9) Lack of disconfirming cases presented and arguments against findings. Recruited across 11 lipid clinics.
Data saturation not discussed. All from the U.K.
Relationship between researcher and participants was not adequately considered. All recently identified as being at risk of FH and during study received either clinical
6 13 Low Credibility of findings and the limitations of study design not addressed when reporting the findings. or DNA test results.
Sample included in analysis includes participates with DNA positive and Non-DNA
positive diagnosis.
Majority (14/19) white British.
(70) . Relationship between researcher and participants was not adequately considered. All Swedish.
7 19 High . S
All recruited from one lipid clinic.
8 an 16 Medium | Credibility of findings and the limitations of study design not addressed when reporting the findings. All had consented to genetic testing.
Relationship between researcher and participants was not adequately considered. All from Scotland.
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Analysis carried out by one individual.

All participants white, and majority highly educated.

Majority of participants asymptomatic.

Patients were self-selected from HCP who excluded participants if they felt they
were too vulnerable, which included if had experienced a recent bereavement.
13 of parents had FH, 4 were spouses of those with FH

(72 Lack of results to support conclusions drawn. All asymptomatic.
9 17 Medium Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 2 FH patients and 1 relative of FH patient.
@3 No details of informed consent or if participants were told about data confidentiality or their right to Most participants had private medical insurance, were white and all actively engaged
19 High withdraw. with the healthcare system.
10 All recruited from same healthcare system.
(39 . No details of informed consent or if participants were told about data confidentiality or their right to All paiggfrom Massachusetts, U.S.A.
19 High .
withdraw.
74 Relationship between researcher and participants was not adequately considered-three interviewers All recruited from one health intuition.
11 19 High carried out the interviews and the potential bias this may incur was not addressed All engaged with healthcare system and willing to talk about their condition.
11/16 were females.
@5 Lack of details provided about the study methodology or rigour of analysis process. Half participants were reaching treatment goals, half were not.
Data saturation not discussed. All recruited from one genetic centre.
12 11 Low Relationship between researcher and participants was not adequately considered. All Danish.
Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 1 female in the group of patients reaching treatment targets
Ethical issues not addressed.
(62) Coding and analysis of data was primarily independent, with the student’s supervisors only Sample comprised of non-attenders at clinic-not been seen for at least 2 years
13 20 High overseeing it. Wide geographical spread, but all participants from Norway
Participants recruited from one clinic
(63) Analysis by single researcher and potential bias not addressed
18 High Data saturation not discussed.
Relationship between researcher and participants was not adequately considered.
(40 Analysis by single researcher and potential bias not addressed.
. Data saturation not discussed. . . . . " o
17 Medium Relationship between researcher and participants was not adequately considered. Quota sampling used but all were white ar_ld majority (2.8/3 1) white British, 65%
ey . . . were >46 years old and 50% from professional occupations.
Credibility of findings not addressed when reporting the findings. . . L
- - — Participants recruited from one clinic.
14 79 Analysis by single researcher and potential bias not addressed. .
. ; Half self-reported experiencing some form of CHD.
. Data saturation not discussed.
16 Medium . . .. . All from North England, U.K.
Relationship between researcher and participants was not adequately considered. Al attended lipid olinic for at least 1 vear. most for substantially longer
Credibility of findings not addressed when reporting the findings. P year, ¥ longer.
(80) Analysis by single researcher and potential bias not addressed.
16 Medium Data saturation not discussed.
Relationship between researcher and participants was not adequately considered.
Credibility of findings not addressed when reporting the findings.
(76) Lack of details provided about the study methodology or rigour of analysis process. All motivated to participate in research as recruited from ongoing trial.
Ethical issues not addressed. All lived in central London.
15 12 Low Data saturation not discussed. All clinical diagnosis, but 5 had DNA diagnosis confirmed and 2 had negative DNA

Credibility of findings or limitations of study methodology not addressed when reporting findings.
Relationship between researcher and participants was not adequately considered.

test.
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Supplementary File 5: Full details of thematic synthesis methodology

Stage 1: Line by line coding

In our protocol we originally planned to analyse the extracted data according to our review
questions regarding factors influencing adherence to treatment. However, few studies directly
addressed this question, therefore the authors put these review questions to one side for the

data extraction process and revisited them for the coding stage.

Two reviewers (AS, FK) had previously read all papers independently for the critical
appraisal stage. They were therefore familiar with the papers and had discussed them. At this
stage they independently reread and coded, on paper, the extracted data from seven papers.
The process involved line by line coding of the extracted data in which each line of text was
assigned a free code according to its meaning and content. The codes were inductively
created in response to the findings uncovered. The two reviewers then met to discuss and
compare their findings before then deciding upon a preliminary coding frame which they then
used when coding the extracted data from three further papers independently. In addition,
new codes were created when necessary and the reviewers met again to discuss the findings,
making revisions to the coding frame. One reviewer (FK) then independently coded the
extracted data from each paper using Nvivo software. The coding frame was modified and
added to throughout this process, with any changes made discussed with a second reviewer
(AS). By this stage, no new codes were being identified, but some codes were consolidated
into one code and others given more clarification about their meaning. A copy of the finalised
coding frame is available to view (Appendix 1). A second reviewer (AS) performed
secondary coding on 10% of the papers (three papers) before meeting with FK to compare

findings and ensure consistency of interpretation.

This line by line coding facilitated the translation of concepts from one study to another- a
key component of qualitative synthesis. Most sentences were categorised using more than
one code as a result of having content which had more than one possible meaning e.g.

‘perceived risk’ and ‘relative risk’ or ‘perceived seriousness’ and ‘emotional impact’.
Stage 2: Development of descriptive themes

This stage involves the development of initial descriptive themes based upon the raw data
that closely reflect the aggregative findings of the included studies.>* The two reviewers who

had carried out the coding (AS, FK) met with a third reviewer (EW) to discuss the findings of
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the coding process. One reviewer (FK) produced summary reports of each of the 19 identified
free codes which provided an overview of the findings across the papers including illustrative
quotes and disconfirming cases. The summaries were descriptive in nature and avoided any
interpretation. These summaries formed the basis of discussion between the three reviewers.
At this second stage, the discussion was carried out in the context of the first research
question- what are the experiences and beliefs of individuals’ in relation to their condition, its
associated morbidity and mortality risk and treatment?’. The discussion was exploratory in
nature and no priori framework was imposed upon the findings at this stage. The aggregative
findings of the studies, as consolidated in the code summaries, were deliberated, with
examination of any similarities, differences and relationships between codes explored. From
this discussion, 20 descriptive themes were identified. These descriptive themes were
reflective of prevalent and persistent findings across the studies. Some of these themes were
reflective of original codes used in the coding process, others were new themes created to
capture more specific and detailed aspects of the original findings of coding process. For
example, the findings captured using the code ‘family influence’ were further categorised
into the descriptive themes ‘parental influence upon treatment related behaviours’ and ‘FH

and its treatment becomes normalised within families’.

One reviewer (FK) then produced a draft summary of these descriptive themes which was

reviewed and discussed with AS and EW before a final version was agreed upon.
Stage 3: Development of analytical themes

The generated descriptive themes captured and aggregated the beliefs and experiences of
individuals with FH in relation to their condition and its treatment. The third stage of
thematic synthesis aims to go beyond the primary content of the original papers to generate
additional concepts or understandings.’* This is considered an essential component of any
qualitative synthesis methodological approach.>>-% In this review, this meant using the
descriptive themes to answer our research questions regarding how these beliefs and
experiences may influence an individuals’ adherence to treatment and to identify any enablers

and/or barriers to this.

This was achieved by first examining each descriptive theme individually in the context of
treatment adherence through consideration of the relationship between the content captured in
each descriptive theme and patients ability and/or inclination to adhere to treatment.

Secondly, any relationships between the descriptive themes were explored to identify
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common factors. Each reviewer (FK, AS, EW) carried this out independently before meeting
as a group to discuss further. From these discussions, over-arching analytical themes were
identified. These analytical themes were then deliberated in the context of identifying
enablers and barriers to treatment adherence which could be used to inform clinical practice,
policy development and research intervention design. The reviewers met on three occasions
to discuss their findings collaboratively. It was an iterative process in which the analytical
themes were modified until the reviewers felt they adequately explained all the initial

descriptive themes and identified enablers and barriers to treatment.

For example, 3 of descriptive themes related to the involvement of other family members in
an individuals’ experiences of having FH and its treatment (FH and its treatment become
normalised within families, parental influence upon treatment related behaviours and desire

to protect children). From these descriptive themes, the reviewers identified the importance of
the behaviours and beliefs of other family members upon an individuals ability and
receptivity to adhering to treatment. This finding was captured in the analytical theme entitled
‘family influence’. From this analytical theme, the reviewers identified two enablers to
treatment adherence. These enablers were the delivery of care and treatment advice through

family-based clinics and the commencement of treatment from a young age.
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Appendix 1: Finalised coding frame

Code Brief Description
Understanding/biological Account/description of what FH is, their understanding of its aetiology,
knowledge of FH its genetic transmission, its effect upon their body, any symptoms and

any associated short and long term health implications

Perceived risk

The perceived risk of FH as a condition. Their thoughts/beliefs of short
and long term health consequences of FH. Both genetic and behavioural
associated risk.

Perceived seriousness

How serious/important FH and/or it’s associated health consequences
are believed to be

Family history

Account/description of family history of FH diagnosis, treatment and/or
adverse outcomes such as death/serious illness

Life events

Significant milestones/occasions in life i.e. becoming parent, leaving
school, getting married, ageing

Co-morbidities

Other illnesses/conditions that are not FH

Relative risk

Participant compares own risk to that of another person (family
member, peer, abstract person) or to risk associated with another
condition/illness

Management of condition

Account/description of the use/role of medicine or lifestyle in the
treatment of FH.

Perceived efficacy of treatment

Perceptions/beliefs of the effectiveness of treating FH (medication,
lifestyle and other)

Self-efficacy

The perception of an participant upon their own ability to follow
treatment recommendations

Enablers and barriers for
treatment

Any factors that help, enable, motivate OR Any factors that demotivate,
stop or hinder a participant to seek and/or follow treatment advice

Ownership/personal responsibility

How a participant reflects/describes their perceived ownership of their
condition and it’s treatment. How much they perceive the condition to
be their responsibility to manage/treat.

Emotional impact

Any emotion that FH diagnosis, management and/or associated health
outcomes evokes in participants. Includes perceived stigma.

Impact on life

Any change participant has made to their life (everyday or longer term)
as a result of their diagnosis of FH or its treatment

Professional support

Account/description of any involvement of healthcare professionals
and/or medical procedures

Social support

Account/description of the role of family and/or friends in a patients’
experience of their condition and it’s management. practical or
emotional support that individuals receive with regard to managing FH -
i.e, treatment adherence.

Family influence

The influence of participants family upon their decision and ability to
seck/adhere to treatment. Individuals' awareness of how others in their
family network have dealt with screening and treatment and making
decisions based on what other family members have done.

Information/help seeking

Accounts/descriptions of information or resources that participants
would find useful

Parental views

Accounts/descriptions/thoughts/beliefs of parents in relation to their
children.
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ABSTRACT

Objectives Individuals with heterozygous familial hypercholesterolemia (FH) are at high risk of developing
cardiovascular disease (CVD). This risk can be substantially reduced with lifelong pharmacological and
lifestyle treatment however research suggests adherence is poor. We synthesised the qualitative research to

identify enablers and barriers to treatment adherence
Design Thematic synthesis of qualitative studies

Data sources MEDLINE, Embase, PsycINFO via OVID, Cochrane library and CINAHL databases and grey

literature sources were searched through September 2018

Eligibility criteria We included studies conducted in individuals with FH, and their family members, which
reported primary qualitative data regarding their experiences of and beliefs about their condition and its

treatment.

Data extraction and synthesis Quality assessment was undertaken using the Critical Appraisal Skills
Programme for qualitative studies. A thematic synthesis was conducted to uncover descriptive and generate
analytical themes. These findings were then used to identify enablers and barriers to treatment adherence for

application in clinical practice.

Results 24 papers reporting the findings of 15 population samples (246 individuals with FH and 13 of their
family members) across eight countries were included. Data captured within 20 descriptive themes were
considered in relation to treatment adherence and six analytical themes were generated: risk assessment;
perceived personal control of health; disease identity; family influence; informed decision making; and
incorporating treatment into daily life. These findings were used to identify seven enablers (e.g.
‘commencement of treatment from a young age’) and six barriers (e.g. ‘incorrect and/or inadequate
knowledge of treatment advice’) to treatment adherence. There was insufficient data to explore if the

findings differed between adults and children.

Conclusions The findings reveal several enablers and barriers to treatment adherence in individuals with
FH. These could be utilised in clinical practice to facilitate optimal adherence to lifelong treatment thereby

minimising the risk of CVD in this vulnerable population.
PROSPERO registration number CRD42018085946
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%2 Strengths and limitations of this study

§3 e This is the first thematic synthesis of the qualitative literature exploring the beliefs and experiences

64 of individuals with familial hypercholesterolaemia to identify enablers and barriers to treatment

65 adherence that can be targeted in clinical practice

t%é e Robust procedures for conducting a thematic synthesis were adopted, informed by the Cochrane

a3 Qualitative Research Methods Group guidelines and they were reported in line with the Enhancing

68 Transparency in Reporting the Synthesis of Qualitative Research statement

a8 e The barriers and enablers were identified from themes which were representative of all the included
39 studies, increasing their validity

23 e While included studies were conducted across eight countries, all were within the developed world

72 which could limit the generalisability of the findings
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INTRODUCTION

Heterozygous familial hypercholesterolaemia (FH) is one of the most common inherited genetic disorders,
estimated to affect as many as 1 in 250 individuals worldwide.! ? Left untreated the exposure to chronically
elevated levels of low density lipoprotein cholesterol (LDL-C) from birth confers an increased risk of
cardiovascular disease (CVD),?? with approximately 50% and 85% of affected women and men respectively
experiencing a coronary event before the age of 65.# While this risk can be significantly reduced with early
detection and treatment, many affected individuals remain at higher risk of premature CVD morbidity and
mortality.>® The most beneficial effects of treatment are evident in primary prevention before the onset of
CVD.’ 1° With diagnostic rates are as low as 1% in some countries,'!' current efforts are focussed on
identifying individuals with FH via screening and genetic testing programs.'? 13 Treated as outpatients and
asked to follow lifelong treatment, it is critical to ensure that this increasing patient group are able to self-
manage their disease. With many patients not reaching treatment targets'4-16 it is an area that warrants

further investigation.

To improve adherence to treatment recommendations, an understanding of the factors affecting adherence is
required. The American Heart Association (AHA) has recognised the need to gain a deeper understanding of
the experiences of individuals with FH before addressing the further identified research gaps.!” Preliminary
research has found the beliefs and attitudes of FH patients towards the recommended treatment exert a
significant effect upon their intention to engage in these behaviours.!'® 1° Qualitative research can provide
further insight to how these beliefs and attitudes are developed and the nature by which they may influence
subsequent behaviours.?’ Its exploratory nature also allows for the identification of other factors influencing

an individuals ability and motivation to comply with treatment.?! >

Qualitative research conducted in FH patients has found illness knowledge??, risk perception®#, a lack of
symptoms? and family history of disease?® to influence treatment adherence. However, the transferability of
these findings beyond the sample they are conducted in is limited.?’ Qualitative syntheses, which bring
together the findings from individual qualitative studies, can be used to gain a more in depth understanding
of the issue and identify common themes which are applicable to a wider range of contexts.?82° It is
recognised as an important source of evidence to inform healthcare interventions and policy development3’-
32 including those targeting treatment adherence’?-3° and is advocated by the World Health Organisation and

the Cochrane Collaboration Group.?8 3¢
Objectives

1. Identify how the experiences and beliefs of individuals with FH influence their adherence to

pharmacological and lifestyle treatment recommendations

2. Explore if these findings differ between children and adults
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3. Use the findings to generate new understanding of the enablers and barriers to treatment adherence to

inform clinical practice
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MATERIALS AND METHODS

The methods used for this qualitative synthesis are briefly described below with full details available in the
published protocol?” and on the PROSPERO database (registration number CRD42018085946). Minor
deviations to the protocol were made, outlined in supplementary file 1. The Enhancing Transparency of
Reporting the synthesis of Qualitative research (ENTREQ) statement® has been followed and a checklist is

available in supplementary file 2.
Search strategy

A comprehensive, systematic and pre-planned search was conducted to find all available qualitative

evidence-full details are available in supplementary file 3.
Selection Criteria

Participants: Individuals with a clinical or genetic diagnosis of heterozygous familial hypercholesterolaemia
(FH). No restrictions were placed on age or history or cardiovascular disease (CVD). Individuals with

homozygous FH were not included.

Phenomena of interest: The experiences and beliefs of individuals with FH, and their family members,
regarding their condition, its long-term health consequences and recommended pharmacological and

lifestyle change treatment.

Types of studies: Only papers reporting primary qualitative data were included. Questionnaire studies were
not included. Papers reporting both quantitative and qualitative data were included if the qualitative data
could be independently extracted. Multiple papers reporting findings from the same sample of participants

were included if they reported unique data.

Intervention/exposure: Treatment was defined as any behavioural action undertaken by an individual in an

effort to manage their FH diagnosis.

Setting: No restrictions were placed on the country in which study was conduction, nor the location at which

data were collected from individuals.
Quality appraisal

The methodological quality of the studies was assessed using the Critical Appraisal Skills Program (CASP)
tool for reviewing qualitative research.’® As the purpose of the quality appraisal was to determine the
methodological strengths and limitations of studies included in the synthesis, the lead authors of each paper
were contacted to obtain further information in an attempt to overcome the recognised issued of poor

reporting in qualitative research. Full details of how this tool was used are available in supplementary file 4.

Data extraction
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Methodological and contextual information from each paper were extracted into a table designed for this
review by two reviewers independently (FJK, JC) after piloting in five papers. Two reviewers (FJK, AS)
independently reviewed all text under the results, conclusions and discussion headings of all papers, as well
as any supplementary files. Any data identified to be relevant to the research questions were extracted
electronically using a tool designed for this review. In instances in which multiple papers reported the
findings from a single study, data from the primary paper PhD theses were extracted first, before
supplementary publications were reviewed for any additional, unique data. Results were compared and

discussed until agreement was reached.
Data analysis

Thematic synthesis*’, a widely accepted and commonly used approach in qualitative syntheses, was used.*!
4 It involved three stages: line by line coding of the extracted data, generation of descriptive themes and
development of analytical themes. Using NVivo software, two reviewers (FIK, AS) carried out the coding
independently. The subsequent stages were carried out collaboratively between three reviewers (FIK, AS,
EW). To enhance transparency, full details are available in supplementary file 5. The findings were
discussed with three clinicians (JPHS, GB, PD) currently providing care to individuals with FH to help

develop feasible and relevant recommendations for clinical practice.
Sensitivity analysis

To ensure the quality appraisal results were used in a meaningful way,*' +* post-hoc sensitivity analysis was
carried out by three reviewers (FJK,AS, EW) to examine the extent to which the synthesis results were
affected by exclusion of poor quality papers, described in full elsewhere.** It involved examining if any
themes were lost when each paper was removed from synthesis and evaluate if there was a significant
impact upon the ‘thickness’ of findings reported within each theme. ‘Thickness’ refers to the depth, scope
and context of findings which could influence the transferability and credibility of the results to the wider

FH patient population.*> This was carried out through discussion between three reviewers (FJK, AS, EW).
Patient and public involvement

Patients or members of the public were not involved in this study.

RESULTS
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The titles and abstracts of 990 unique citations identified by the searches were screened, with 50 progressing
to screening at the full-text level. Twenty-six papers were excluded at this stage due to: the full text not
being available (n=1), no primary qualitative data being presented in the findings (n=6), the study population
not having a clinical diagnosis of FH or inability to selectively extract data from those with a diagnosis in a
mixed population (n=16) and data not being relevant to the aims of this review (n=3). Multiple papers
reporting findings from the same sample of individuals and three PhD papers*6-*8, two of which had
supplementary papers published in addition to the originally reported theses, were included. Each paper was
considered to be a separate primary paper and referenced separately. In total, 24 papers were included in the
synthesis, comprising of 18 original?3 2> 461 and six supplementary papers?* 26 6265 reporting the findings of

15 population samples (Figure 1).
Characteristics of studies and participants

In total, 264 individuals with FH and 13 family members were involved, aged 8-69 years. Seven papers?4 23
4658596263 reported findings from three samples which included individuals under 18 years. Four papers
reported parental views of having children with FH.?° 565859 Full characteristics of the included papers and

samples are presented in Table 1.
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Table 1: Characteristics of included studies

Py Author & date of CASP quality Research aim Country Recruitment Sample Sample characteristics Data collection
gg paper rating , ,, setting Size . methods
1 Agard et al, 20054 Low To explore the extent to which FH influences the life of the patients Sweden Outpatients 23 10 M & 13 F; Mean age 48yrs Face to face SSI
affected treated at lipid (range: 31-67yrs); 4 with or had
clinic Hx of CVD
2 DeAngelis et al, Low To determine individual and group patient ideas and priorities U.S.A. Patients & 7 6 FH patients, 1 family member 15 group
2017%° regarding ways to enhance their own health family from meetings
patient centred
outcomes
research
institute and
outpatient clinic
3 Frich, 20074 High* To explore how individuals with FH perceive and manage their Norway Specialist clinic 40 20 M & 20 F; Mean age 31yrs Face to face SSI
condition for metabolic (range 14-57yrs); 7 had CVD
Frich et al, 2006° High* To explore how patients with diagnosis of FH understand and lipid disorders symptoms; 19 had children
perceive their vulnerability to CHD
Frich et al, 2007¢ High* To explore how patients at risk of CHD portray candidates for CHD
Frich et al, 2007 High* To explore patients’ experiences of guilt and shame with regard to
how they manage FH
4 Hallowell et al, High* To investigate index patients’ experiences of undergoing DNA Scotland Two lipid 38 17 M & 21 F; Mean age 52.6yrs Face to face in
2017 testing as part of screening programme clinics (range 18-67yrs); 31 had depth interviews,
Jenkins et al, 2013% Medium* To explore patient’s interpretations of their DNA results for FH children; 16 educated to (1 online)
Low * To explore the concept of inter-embodiment and its potential for university level
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Jenkins et al, 2013°2

advancing sociological research into illness biography and genetic

identity
5 Hardcastle et al, High* To investigate the perceptions and experiences of patients with a Australia Lipid disorders 18 10 M & 8 F; Mean age 50.2 yrs Face to face SSI
2015% genetic diagnosis of FH involved in a cascade screening programme. clinic (range 25-74 yrs); 2 had CVD
To explore how these patients conceptualise FH and how such symptoms
beliefs affect treatment compliance and lifestyle changes
6 Hollands et al, 2012%* Low Examine the impact of disease risk assessments based on both UK. Lipid clinics at 20 12 M & 8 F; Mean age 30.9yrs 3 telephone
genetic and non-genetic information, or solely non-genetic 11 hospitals for DNA diagnosed & 40.7yrs for interviews
information non-DNA; 17 white, 1 white
Asian, 2 black Caribbean
7 Hollman et al, 2004%° High* To describe the QOL and to understand the underlying meaning of Sweden Outpatient 12 6 M & 6 F; 20-69yrs; 7 had Face to face SSI
the concept of QOL in patients with FH clinic children; 3 university level
education; no Hx of CHV
8 Keenan et al, 2018 Medium* To explore parent’s views and experiences of genetic testing and Scotland Clinical genetic 17 6 M & 11 F; 20-69yrs; all white; SSI (15 face to
early treatment of children with FH in Scotland, experiences of their services and 12 had post-secondary face, 2 over
children’s care pathway and to identify any barriers or facilitators in lipid clinics qualifications; 3 symptoms or Hx phone)
testing and treatment uptake from 3 sites of CVD
9 Kirkegaard et al, Medium* Explore how cholesterol reducing medication and risk of CVD are Denmark 5 GP centres. 3 1 M & 2 F; 24-62yrs; no CVD Face to face SSI
201457 interpreted by asymptomatic patients with high cholesterol symptoms
10 Mackie et al, 20158 High Explore how family medical history, family narratives of medical US.A Paediatric 24 12 AYAs with FH and 12 parents | Face to face SSI
experiences and AYA medical experiences together function as preventative of AYAs with FH (4 dyads) with AYA and
‘experiential evidence’ and influence screening and treatment cardiology parent separately
decisions practice AYAs:6 M &, 6 F; Mean age
Sliwinski et al, 2017% High To examine challenges transitioning to adult care for young adults 18.4yrs; 9 white, 1 black and 1

with FH, and their parents, in the context of 2 developmental tasks:

transitioning from childhood to early adulthood and summing

Asian

Parents: 2 M & 10 F; Mean age
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1 responsibility for self-management of a chronic disease 49.3yrs; 1 Asian, 9 white

2

3

4 11 Meulenkamp et al, High* To study the experiences of children identified by family screening Netherlands Paediatric lipid 16 S5M & 11 F; 8-17yrs Face to face SSI
5

6 2008% who were found to be a mutation carrier for a genetic CVD clinic children Number & age of parents not (children and
; from 10 given parents

9 families separately)
10

11 12 Mortensen et al, Low Comparative study to examine the QOL impact of FH in patients Denmark Centre of 10 6 M & 4 F; 20-72yrs; no CVD Focus groups
12 2008% who had and had not reached the target of treatment inherited CVD Hx

13

14

15 13 Urke, 201647 High Explore how young adults, who stopped attending lipid clinic for Norway Outpatient 11 6 M & 5 F; Median age 29yrs SSI (9 face to
16

17 medical and nutritional consultations, managed challenges related to clinic (range 26-35 yrs); 8 educated to face 2 over
18 living with FH and to the lifelong treatment university levels phone)
19

20 14 Weiner, 20064 High * How much and in which way patients with FH and professionals England Lipid clinic 31 17 M & 14 F; Mean age 52 yrs Face to face SSI
21 involved with the condition construct FH and CHD as genetic (range 24-69 yrs); 31 white; 15

22

23 conditions with current CVD

;g Weiner and Medium* To explore patients’ understanding and experiences of FH and the

26 Durrington, 20082 significance of the hereditary aspect of the condition

27

28 Weiner, 2009% Medium* Consider how people with FH construct FH, high cholesterol and

29 CHD

30 . . . . . 4

31 Weiner, 20119 Medium* Explore the notion of genetic responsibility, focussing particularly on

32 responsibilities to family and kin

33

34 15 Senior et al, 2002°! Low Investigate perceptions of having an inherited predisposition to heart England 2 lipid clinics 7 5M & 2 F; 39-58 yrs Face to face SSI
35 disease in people diagnosed with, and receiving treatment for FH

36

%2 SSI= semi structured interview; M= male; F= female; CHD = coronary heart disease; CVD = cardiovascular disease; QOL = Quality of life; AYA= adolescent and young adult; Hx = history

» Papers for which lead author provided requested further information are marked with *

3% o« CASP score: high=18-20; medium=14-17; low quality=<14.

. The sample size and characteristics describe only those in sample with clinically diagnosed heterozygous FH and their family members.

40
41
42
43
44
45
46
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Quality Appraisal and Sensitivity Analysis

Appraisal scores of papers ranged from 11-20 out of 20, with eleven rated high, seven medium and six low.
(Table 1) The most common methodological limitations uncovered were relating to ethical issues, researcher
reflexivity and rigour of data analysis. Consideration of a researchers’ potential influence and bias upon data
collection and analysis was critically examined fully in seven papers,>4 23464738 6263 partjally in 1023 26485051
3557396465 and not addressed in seven.#? 32-3436 6061 Ethjcal approval was obtained, or reasons given for
exemption, in all but two papers,®° ! however participants were not provided adequate information about
withdrawal and anonymisation of data processes in a further 4 papers.?34°3938 The data analysis was carried
out by one researcher only in seven papers?3 264748 56 6465 an{ it was unclear if more than one person was

involved at each stage of analysis in four papers.>! 326061

Eight lead authors responded to our request for further information, providing information for 16 of the 24
papers. Five of the six papers rated as low-quality were papers for which the author did not respond. This
reflects our belief that low ratings may be reflective of poor reporting rather than poor methodology,
supporting to our decision not to exclude papers. The sensitivity analysis carried out found that the removal
of the five poor quality papers had no significant effect upon the synthesis findings- in both the descriptive
and analytical themes uncovered and the depth of the findings. More detailed information of methodological

and transferability issues is available in supplementary file 4.
Data analysis

Six analytical themes were derived from the findings captured by 20 identified descriptive themes, as
displayed in Table 2 alongside illustrative quotes. Table 3 shows the occurrence of the descriptive themes
within the extracted data from the 24 papers. While each analytical theme has a direct influence upon
treatment adherence, they are not exclusive in nature and inter-theme relationships are evident as displayed
in the thematic schema in Figure 2. Additionally, some themes by their integrative nature, had a greater
influence upon treatment adherence as indicated by the shaded boxes. There were insufficient data regarding

children and young people to explore whether the findings differed from adults.

Seven enablers and six barriers to treatment adherence (Table 4) were uncovered during the analysis of these
themes and are described alongside the analytical themes below. In this section ‘treatment’ refers to both

lifestyle and medication behaviours, unless otherwise specified.

12
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Analytical themes
Risk assessment

Individuals lived experience of their disease, coupled with their beliefs concerning its known risks, increased
or decreased their sense of vulnerability to its long-term health consequences. Knowledge of how FH had
affected family members was the most prevalent factor considered by individuals when assessing their risk.
Individuals with lived experience of a family member being ill or dying prematurely due to FH, had a
heightened sense of risk.46 4849525556 58-62 [ndividuals unaware of FH in their families or with family
members living a life unaffected by its consequences, perceived themselves at lower risk:#6 5236 58 6162 <My

dad’s now in his 70s...it’s not something I feel particularly threatened about having.’¢

As FH does not ‘make you feel ill’,>? individuals found having FH ‘easy to forget, and easy not to take
seriously.”” This was salient amongst younger individuals without existing CVD symptoms?3 2547 48 58 59 65
for whom °...cholesterol always comes last. It will never be a focus until something happens to me.’#” Older
individuals who had lived through, or were currently experiencing CVD, perceived themselves at higher
risk.?3 36 6162 Others framed their perception of risk in the context of the risk they believed other diseases
presented, concluding that FH health consequences were not as serious:23 4748351535461 <1 didn’t think it was

life threatening, like being told you’ve got cancer.’?

For the majority of individuals, their risk assessment led to a perception that FH did not present a great risk
to their current or long-term health.?? 47-49 31 56 39-61 Thig mismatch between the perceived and actual risk has

been identified as a barrier to treatment adherence.
Perceived personal control of health

Individuals acknowledged the threat that FH posed to their health, but there was a widely held belief that
they had the ability to modify their own personal risk.2447493153-62 They recognised that this required active
engagement with treatment?3-23 47 49-5133-56 38 61 62 g held themselves accountable for managing their
disease?3-25 47-31 33-38 60-62 experiencing a ‘bad conscience’® and ‘guilt’®®* when they did not meet the
expectations they had set themselves. Treatment was perceived to be effective?* 4749 5153-62 with individuals
viewing FH as ‘treatable’*® and ‘controllable’.?? In particular, medication was regarded by individuals to be
a mandatory and effective component of treatment.?* 474931 53-62 They believed FH could be ‘solved’*® with
medication and lead to achievement of cholesterol levels ‘like most people’.?*> While individuals spoke of
their efforts to change their lifestyle behaviours,>* 23 474931 3-62hgwever many believed their cholesterol
levels would not be ‘radically changed’®! by doing so*” 4338 60 a5 ‘doesn’t matter what I eat or how much

exercise I’m still going to have high cholesterol without tablets’.??

13
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This confidence in the ability to successfully self-manage their condition was identified as an enabler to
treatment adherence. The perceived effectiveness of medication led to a devaluing of the importance of
following lifestyle treatment?? 4748 57 38 60 and this prioritisation of medication was identified as a barrier to

adhering to lifestyle treatment.
Disease identity

Individuals placed great importance, especially in social situations, to emphasis that they were ‘not to
blame’® for their high cholesterol.2#26 48 505133 54 576061 63 Hjoh cholesterol was associated with unhealthy
lifestyles and individuals wished to distance themselves from this negative connotation.?*48 3457606163 A
positive genetic test provided ‘a definitive’>!, rather than a possible, explanation for their high cholesterol.>
3354 and positively influenced individuals perceptions and behaviours.?* 30 31 53 541f individuals had been
following treatment of their volition before the diagnosis, it helped ‘reaffirm their commitment’ ‘reaffirm
their commitment’3 to treatment.>! 34If they had been previously unaware of their condition it prompted
them to seek treatment:>3 3¢ ‘I know now and can take preventative measures’.>* Therefore, receiving a
formal diagnosis was identified as an enabler to treatment adherence as being given a medical explanation

empowered individuals to take control of their condition through engaging with treatment.
Family influence

Parents expressed a high level of concern about the well-being of their affected children?3 48 505153565859 apd
this parental responsibility to care for children was identified as another enabler of treatment adherence.
They assumed responsibility to ensure their children adhered to medical and lifestyle treatment, 48 5031 53 56
>859 taking action to ‘bring them up with healthy eating habits’>! and ‘make sure that they take their
medication’.*® This involvement was reflected in the finding of individuals attributing their current treatment
knowledge and behaviours to their parents:*”#°: ‘everything I’ve learned from home’.#’ Parents also made
treatment-related decisions on their behalf 2> 48 3053 38 S9ynti] they were ‘old enough to decide.’>® As such, the
early adulthood years presented a challenge for treatment adherence as the young adults transitioned from

being under the care of their parents to assuming responsibility for their behaviours.?> 47

Growing up surrounded by family members following treatment recommendations and establishing healthy
behaviours from a young age was found to instil lifelong habits in individuals.?’ 47 485658 59 Those who had
grown up from a young age alongside diagnosed family members spoke of their condition and its treatment
as something that had become ‘normalised™’ as it was all they had ever known.?® 4836 58 39 Those who had
parents who had bad experiences of medication were apprehensive about taking tablets,>® but for many it led

to the view that taking medication was ordinary>® and not a ‘big deal’.®

Two enablers to treatment adherence were identified from these findings: commencement of treatment from
a young age and having other family members following similar treatment regimes.
14
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Informed decision making

Individuals lacked an in-depth understanding of their disease and its treatment,?3-23 47-3156-39 61 with many
having ‘unanswered questions’#’ and requesting more information.?’ 4>-3! Misconceptions and false
information regarding the role of treatment for FH were prevalent:24 23 47-49 5156-3961: yoy can actually eat a
lot of fat and the medicine takes care of it.”>3 Individuals were worried about the longer-term impact of statin
therapy on their, and their children’s, health*® 33 as ‘it is a recent drug, and you don’t know what the long
term effect could be.”*¢ Lived experience of side effects were reported by some individuals*® 38 ¢ and many
more were fearful of developing them in the future®’ >6 8 as ‘many others have severe side effects from what
I’m taking’.%° This incorrect and/or inadequate knowledge of treatment advice and concerns over the short-

and long-term use of lipid lowering medication were identified as barriers to treatment adherence.

Individuals frequently mentioned their encounters with healthcare professionals HCPs, 23 24 46-48 50 52 53 56 57 59
60 yviewing them as playing a ‘big role’? in their ‘team approach’® to the management of their FH.
Regardless of whether individuals recalled these encounters in a positive?* 23 47 48 3036 38qr negative?* 46 47 56 60

light, these interactions and relationships with HCPs influenced their understanding of FH and its treatment.
Integrating treatment into daily life

Individuals did not feel they had to make many changes to their everyday life as a result of their diagnosis.?
47-49 5154 61Their disease did not them from ‘living the life they wanted’#” or require consideration when
making life decisions?? 47475461 guch as having children.*® >'"However, when faced with other commitments,
such as family and career obligations, individuals found it more difficult.?3 234749546062 Dyring these periods
individuals tended to be less focused on managing their disease viewing it as something they could pick up
again when they had more time and energy.?? 2> 47 56 ©2This prioritisation of other life events over the self-

management of condition was identified as a barrier to treatment adherence.

The treatment recommendations were perceived to be simple to follow and to have little impact on their
QOL.2347-495153-56 61 However, this perception is in stark contrast to the actual lived experiences of following
treatment- especially the lifestyle recommendations. Dietary advice was perceived to be restrictive and
interpreted by individuals to mean they could not eat their favourite foods?* 2347485759 or enjoy social
occasions:?4 2334573960 T won’t bother eating food I don’t like, just to follow a certain diet’.#’ Additionally,
individuals were concerned about the opinions of their peers in social situations in which they felt they had
to make certain dietary choices.?® 47483960 These findings were prominent amongst younger individuals.? 47
9As a result, the dietary advice was the ‘most difficult aspect’® of treatment, with many reporting they
struggled to follow them at all times.?3-2> 4748 5759 60 This finding of dietary advice being perceived as

difficult to follow was identified as a barrier to adherence.
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Reflective of the difficulties faced when trying to follow treatment guidelines, individuals expressed a need
for additional information 3493956 and ‘guidelines in order to help you start that change’.>> Some sought
additional information from their HCPs?? 23493036 while others called for practical advice and educational
resources? 4935036 ag ‘everyone knows the theory, but putting it to practice is quite hard’.?? From this,
practical resources and support for following lifestyle treatment advice was identified as an enabler to

treatment adherence.
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Table 2: Analytical themes and their composite descriptive themes with illustrative quotes

other conditions

Analytical Descriptive themes Illustrative quotes from participants (1% order) Ilustrative interpretations from authors (2" order)
theme
FH is a silent disease ‘not a condition that has any symptoms, that makes you feel ill or anything.’>? “The majority of interviewees did not look upon the condition as a disease...If they were not affected by a
- cardiac disease...they regarded themselves as healthy.’*
=
)
5 Family history modifies perception ‘I’m not going to get past sixty. Dad never got past sixty.’> ‘To them, reaching the age of death of a parent with FH was anticipated with fear of having a heart attack
2 of FH related threat to health themselves.”s
<
2
é FH is not as threatening to health as ‘Its not that bad....Its not like having something like Huntington’s or something like that.’s! They mentioned conditions with more drastic consequences such as allergies, epilepsy or diabetes.”*”

Perceived personal control
of health

FH is a manageable condition

‘well it’s treatable isn’t it by diet and drugs. It’s not something that’s incurable.’#®

‘FH carrier children demonstrated high feelings of control over their condition.”>

Individuals feel personally
responsible for managing their FH

‘it means you could be in danger of like what could possibly happen like in the future if you
don’t change anything.’>®

‘FH patients have a strong desire to empower themselves in order to improve their own health.”

FH medication is effective

‘I believe that as I am taking the pills that my risk of heart attack is no greater than anyone else
of my age or weight.’®!

‘Preventative medical treatment built confidence in the potential for living a long life.”>

FH lifestyle treatment viewed as
less important than medication

‘I could never get that down no matter ‘ow much dieting or exercise I do...so it can only be

reduced through medication.’*®

‘Many tended to devalue the importance of lifestyle changes in controlling FH and place their hope in
medication.’?

Disease identity

Importance of establishing that high
cholesterol levels are not self-
inflicted

‘It enables me to emphasise that it is not my fault, that it’s something inherited.”®?

‘they always described FH as a hereditary condition to underline that their cholesterol issues were not due to
unhealthy lifestyle.”®

Receiving genetic diagnosis
provides certainty

‘I guess it is a relief in a funny way because I had an answer to what was quite a surprising
medical condition that I had...so at least [ know now and can take preventative measures.’>*

it provided an aetiological explanation and diagnostic label, confirmed current risk management practices...’?*

The influence of
family

Desire to protect children

‘we want to help him...[so] we have decided to give him statins until he is 16...we’ve covered
him until he’s old enough to decide for himself.”%®

‘In fact, the main concern for the affected parents appeared to be the well-being of their children...’#

Parental influence upon treatment
related behaviours

‘my parents, specifically my mom, were really integral in teaching us types of food to eat..’>

‘AYAs expressed how their perceptions of their parents experience have influenced their perceptions of the
respective treatment options.”>

FH and its treatment become
normalised within families

“Since I grew up with FH and had a relatively good diet and good habits and routines, it makes it
easier.’¥’

‘FH carrier children typically reported it had become habit to maintain a healthy, non-fat diet. Commonly the
whole family, including the non-carriers, kept to the same diet restrictions.”>®

Informed decision
making

HCP interactions

‘My daughter. I don’t think she really understood what [high cholesterol] really meant until she
came here and talked with doctor.’*®

‘The doctors presentation of FH, however, influenced all patients perceptions of the risk and severity of the
diagnosis.”®

Inadequate and/or incorrect
knowledge about FH & treatment

‘in the newspapers, the stories that you cut out butter, red meat, etc., and you’ll be okay.’®!

‘Many informants still had unanswered questions or were felt to lack relevant knowledge.’*

Concerns about side effects of FH
medication

‘would I be able to have children at all after taking all these medicines for years?’#

‘Parents reported having strong concerns about statin treatment in children, not only because of their long-term
safety but also potential side effects.”s®

Inco
rpor

FH and it’s treatment does not have
big impact upon life

“You don’t have to plan your life around it. You don’t have to wonder, can you have children or
not.”s!

‘FH was not viewed as a significant burden, but more of a lifestyle adjustment, involving a healthy diet,
exercise, and statin treatment from an early age.”*®
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Balancing FH treatment with other
competing priorities

‘Our two children, who were often ill....My husband...travelled all the time, so I almost had
more than I could put up with at that moment.”®?

“Young adults also articulated challenges maintaining diet and exercise regimes while adjusting to a new
routine and environment at college or in workforce.’?

Lifestyle advice treatment is
restrictive and difficult to follow

‘I’ve changed my diet as much as I can... don’t want to bother too much and speculate, live an
unworthy life and diet at the age of seventy. I’d rather be happy and die when I’'m fifty.”?*

‘Making dietary changes had been the worst aspect of their condition, and this included people who already
had CHD. ¢

Social implications of following FH
treatment

‘Some people comment on the things I eat. And then I’'m like ‘well actually I have to eat this
because I’ve got FH and I have to watch my diet.”>*

10 young adults articulated how concern over peers’ opinions or overt peer pressure-restricted social activities
centered around eating.’?

= )
5} =
=2 e = T T T T T 5 T - T T
£ ‘E = > Desire for further support and I think having the resources [would make it easy to adhere to lifestyle treatment]...like seeing a ‘..expressed a desire to be able to access educational resources in one place and for a way to reach out to others
= £ 2
& o~ '_g guidance nutritionist that can give you options....”> who could provide solidarity, comfort and aid with management of FH.’*°
&

AY A= adolescent and young adult; HCP = healthcare professional; CHD = cardiovascular heart disease
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Table 3: Occurrence of descriptive themes across the included papers and samples ,
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| 15 | Senior et al, 200281 | | v | v | v | v | v | | v | | | | | |

HCP = healthcare professional
. Themes identified within supplementary papers were only documented if they were evident in extracted data not reported in the primary paper and vice versa.
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Table 4: Identified enablers and barriers to treatment adherence

Enablers

Barriers

Other family members following treatment regime

Mismatch between perceived and actual risk

Commencement of treatment from a young age

Concerns over the use of lipid lowering
medication

Parental responsibility to care for children

Prioritisation of medication over lifestyle
treatment

Confidence in ability to successfully self-manage their
condition

Lifestyle treatment is difficult to comply with

Receiving formal diagnosis of FH

Prioritisation of other life events

Practical resources & support for following lifestyle
treatment

Inadequate and/or incorrect knowledge of
treatment advice

A positive relationship with healthcare professional
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Discussion

This synthesis has produced new insights into the factors influencing treatment adherence in FH which have

implications for clinical practice and future research.

We found that individuals did not perceive FH as a threat to their health except in those who had
experienced symptoms of CVD or had a family history of FH related CVD, as previously reported by
others.%%-% This low perception of risk may be the result of the disease being relatively symptomless and the
adverse consequences too far in the future to comprehend, This idea is reinforced by studies reporting
heightened perceived risk amongst older individuals’ and young adults perceiving their health to be average
or above that of the general population.!® The minimal threat to health may explain the findings that being
diagnosed with FH does not increase psychosocial dysfunction in children’! 72, nor negatively impact upon
self-reported quality of life (QOL) or rates of depression and anxiety in adults.”*>-7¢ While these findings are
positive, individuals who do not view their disease as a serious threat may be less motivated to adhere to
treatment which may explain the findings of higher self-reported medication adherence in older individuals”
8 and high non-adherence rates in individuals under 36 years.” These findings are concerning as individuals
who do not adhere fully to treatment have been found to have higher levels of LDL-C.”” 7 80 Furthermore,
while treatment has substantially reduced the risk of CVD individuals still remain at a higher risk than the
general population.? 82 This may be a consequence of LDL-C targets not being met by large numbers of
treated adults'> 1798083 and children®* 85 and/or the presence of other risk factors independently associated

with CVD.3687

Our findings suggest this low risk perception may be mediated by beliefs that the risks are avoidable through
effective treatment, in line with previous research.!® 67238 These beliefs have been found to positively
influence attitudes towards medication, increasing self-reported intentions to comply with medication !° and
rates of adherence.?® However, individuals attitudes toward treatment behaviours may have a greater
influence upon their intention to engage in treatment than their beliefs.!® Our findings of negative attitudes
toward certain aspects of treatment are therefore important to explore. We found individuals to perceive
dietary recommendations as restrictive and impacting upon their QOL, as have others.”? °° Some also
believed they were unnecessary if taking medication, likely explaining low uptakes of lifestyle treatment
compared to medication.®®°! We also found negative attitudes towards medication due to side effects and
anxieties about long-term safety, similar to others.'® 8392 In contrast to these studies, we found anxiety about
the development of side effects and complications of long-term use to be more prevalent than lived
experience of side-effects. These negative attitudes are surprising as the dietary recommendations do not
differ substantially from those for the general population and the safety and tolerability of statins have been

demonstrated in adults®?® and children.%4-%¢
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Our finding of widespread inadequate knowledge of the treatment recommendations may explain the
negative attitudes. It has been reported previously that awareness of the role of PA in treatment is low®” and
while individuals are mindful of the need for dietary treatment little is known about the depth of this
knowledge.”? %097 This finding may be the result of the inconsistency in treatment advice provided with
many not receiving the recommended lifestyle advice®! °8 % or medication treatment®? 85 9198 100101 gnd for
those that do, it is often not provided by HCPs with specialist FH knowledge.’! * As a result, we found
many individuals are left wanting more information about treatment, in line with previous research,’ °7 This
is concerning as many report using the internet to search for such information®' which cannot be easily
regulated and may be fuelling our further finding of a high prevalence of incorrect knowledge. Furthermore,
individuals may be falsely interpreting negative media coverage of statin medication'%? to be relevant to
their condition. This may be negatively influencing adherence to treatment as concerns about general
medication overuse have been found to be heavily influential in shaping attitudes toward FH medication'’
Ensuring individuals have a comprehensive and factually correct understanding of the treatment

recommendations is therefore essential to optimise adherence.

As this synthesis highlighted that parents take responsibility for their childs’ treatment, it is important to
ensure they are knowledgeable about the recommendations to help their children develop healthy habits
from a young age. Previous research has found that children who follow dietary guidelines from a young age
have more positive attitudes towards this aspect of treatment’! and have improved dietary intakes in
childhood!%3-195 which are maintained into young adulthood.!% Furthermore, forgetfulness is frequently
reported as a reason for medication non-adherence!6 7277 788092 and starting treatment at a young age may
help overcome this by instilling a routine, as found by others.!?’ It is also important to ensure that when
individuals reach an age where they become responsible for their own care, they themselves are equipped
with the relevant knowledge to continue to make informed decisions. While there was insufficient data to
draw conclusions about best practice for this age group, it appears that transitioning from living at home,

adjusting to new routines and prioritising other things in life are common barriers to be targeted.?> 4’

Our findings also highlight the importance of receiving a genetic confirmation of FH. Receiving a medical
diagnosis empowered individuals to take control of their condition, providing motivation to continue or
commence medication and lifestyle treatments. The positive influence of diagnosis upon medication efficacy
beliefs and adherence have been reported in previous research.®” 6 108109 However, in contrast to our
findings it has been reported that positive genetic results have either no effect®® or weaken beliefs!0®
regarding the efficacy of lifestyle treatment. However, in both cases the changes in beliefs did not have a
negative impact upon their actual behaviours. Given our further finding that individuals find medical

diagnosis useful in social situations, a common identified barrier to adhering to dietary recommendations, it
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may be that genetic diagnosis exerts positive effect upon adherence beyond its influence of illness and

treatment beliefs.
Strengths and limitations

Our thematic synthesis adhered to ENTREQ guidelines and used transparent and robust methodology. The
comprehensive search strategy, involvement of more than one researcher at each stage of analysis, input
from clinicians to corroborate the interpretation of the results and detailed appraisal of the included studies
strengthen our findings. The analytical themes generated were produced from descriptive themes that were
each evident across a large number of the included papers. The synthesis included data from 264 individuals
with FH and 13 family members across eight countries, encompassing a wide range of ages, duration of
diagnoses, primary and secondary CVD prevention and regional differences in healthcare provision.
However, all individuals were from developed countries, the majority had high education levels and there
were few from ethnic minority groups. This may limit the generalisability of the findings to all individuals
with FH. Furthermore as the majority were recruited from lipid clinics and their beliefs may not reflect those
opting out of treatment for their condition. Lastly, there were insufficient papers to explore if the factors
influencing treatment adherence differ between adults and children with FH and care should be taken when

extrapolating results to younger individuals.
Implications for clinical practice

We have identified seven enablers and six barriers to treatment adherence (Table 4) to be considered by any
HCP delivering advice to individuals with FH and have produced the following 12 suggestions for clinical

practice:

1. Ensure individuals are aware of the risk to their health, without instilling fear through emphasising the

effectiveness of medical and lifestyle treatment
2. Where possible, ensure all individuals receive genetic confirmation of their condition

3. Communicate that despite the asymptomatic nature of the condition, adhering to treatment from a young

age will deliver the greatest benefits to health

4. Discuss medication within an FH context, emphasising its necessity and distinguishing it from the use of

medication in treatment of other causes of high cholesterol

5. Provide reassurance that medication is safe and side effects uncommon, with reference to relevant clinical

guidelines indicating their safety for use by children highlighted to parents

6. Inform patients that side effects are specific to each type of medication and encourage discussion of any

problems so alterative medications can be offered
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7. Communicate dietary advice as being a lifestyle change rather than a restrictive diet with advice tailored

to the individual needs and preferences of each individual

8. Ensure individuals have a factually correct understanding of the dietary recommendations and provide

credible resources individuals can access if they require further support or guidance

9. The benefits of adhering to lifestyle treatment for management of their disease and their overall well-

being, should be revisited at each clinic appointment

10. Treatment should begin early, with parents advised that prior to medication, dietary recommendations
can be followed from the age of five. Non-affected family members can also be encouraged to follow

guidelines, facilitating a family-based approach to aid adherence.

11. Treatment advice to be provided in family-based clinics if possible, or ensure adult and paediatric

services are closely linked

12. Adolescent patients to be offered opportunity to transition to an adult clinic between the ages of 16-18 to

take responsibility for their own treatment before they leave home

Some of our findings and clinical implications may be relevant to other chronic diseases which are
asymptomatic in the early stages such as hypertension and Type II diabetes, for which treatment adherence

rates are also low.!10111
Future research

With treatment most effective when started at a young age,® '8 and our findings of a positive effect upon
later life adherence, further qualitative research exploring the perspectives of children is required to allow
HCPs to tailor advice to support maximal adherence during this crucial period. The findings of widespread
inadequate and/or incorrect knowledge of the treatment recommendations warrants investigation into what
advice is being given, and by whom. As individuals who have self-selected to receive treatment have
concerns about medication, it is likely that there are many individuals opting not to receive treatment for
themselves or their child due to these concerns. Future research is needed to explore their perceptions to

develop effective interventions that could encourage them to seek treatment.
Conclusions

This qualitative evidence synthesis has systematically reviewed and synthesised the available evidence
concerning the experiences and beliefs of individuals with FH regarding their condition and its treatment. It
has uncovered several enablers and barriers that are to be utilised in clinical practice to facilitate optimal

treatment adherence in this high-risk clinical population group. It has also highlighted significant research
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379 gaps which need to be addressed to gain a more comprehensive understanding of how these individuals can

380  be supported to adhere to lifelong treatment.
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Figure Legends

Figure 1: PRISMA Flow diagram

Figure 2: Thematic schema illustrating influence of analytical themes upon treatment adherence
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Full-text papers assessed
for eligibility
(n=50)

A 4

Papers included in
gualitative synthesis
(n=24)

(18 original papers and 6
supplementary papers
reporting findings of 15
individual population
samples)
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Full-text papers excluded,
with reasons
(n=26)

Full text not available = 1

No primary qualitative data
presented in findings = 6

Study population did not have
clinically diagnosed FH/ not possible
to extract information from those
with FH = 16

Data not relevant to the aims or
objectives of this review= 3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 35 of 50 BMJ Open

Figure 2: Thematic schema illustrating influence of analytical themes upon treatment adherence
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Supplementary File 1: Deviations from protocol

BMJ Open Page 36 of 50

Stated in protocol

What we did

Rationale for deviation

‘Only studies in which the full text is
available in English will be eligible for
inclusion’

We did not place any limits upon language
of included papers

We aimed to overcome the recognised restrictions of individual qualitative study findings, by gathering
and examining a wide range of patient perceptions and experiences. After an initial scope of the
available evidence base in this population group, it was apparent that the number of potential papers to
be retrieved would be manageable by the research team. Therefore, the decision was made to remove this
exclusion criteria, in order to identify all relevant evidence in line with the comprehensive searching
approach to be taken in this review. This is in line with available guidance which advises that language
filter decisions should be made in reference to the aims of the review.?

“The participants include individuals
aged > 10 years’

We did not place any limits upon age of
included participants.

The database searching retrieved a paper reporting findings from a sample which included children aged
8 years. As it was not possible to extract the data from only participants aged 10 years and older, using
the original inclusion criteria the paper would have to be excluded from the synthesis. This paper was
one of only 3 papers retrieved that reported findings from samples including children, therefore the
findings were perceived to be very valuable to the synthesis. Children are often diagnosed with FH
before the age of 10, and U.K. and international guidance advise treatment with lifestyle advice, with
lipid lowering therapy to be implemented when they reach a suitable age.** Furthermore, it is stated in
the NICE guidelines that lipid lowering drug treatment should be commenced by the age of 10 and statin
therapy can be considered at 8-10 years of age.

‘Both stages of data extraction will be
carried out independently by two
reviewers (AS, FJK)...’

First stage of data extraction (study details)
was carried out by two reviewers (JC,
FJK) and second stage (study findings) by
two reviewers (AS, FJK).

This was to split work between review members.

“The two reviewers (FJK, AS) will then
work in collaboration to develop initial
descriptive themes and categories based
upon the raw data...’

Three reviewers (FIK, AS, EW) worked in
collaboration for the second two stages of
thematic synthesis.

EW joined review team after publication of protocol. We felt having a further expert opinion from a
health psychologist would improve the synthesis output.

‘The findings are intended to be used in
the development of future intervention or

guidelines....’

The findings are presented with a focus on
informing clinical practice

The findings were interpreted to be of particular importance to clinical practice. While the findings are
still useful to intervention and guideline development, this paper will focus upon their application in a
clinical setting,
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Supplementary File 2- ENTREQ reporting guidelines checklist

ENTREQ: Enhancing transparency in reporting the synthesis of qualitative research %

No

ltem

Aim
Synthesis
methodology

Approach to
searching

Inclusion criteria

Data sources

Electronic Search

strategy

Study screening

methods

Guide and description

State the research question the synthesis addresses.

Identify the synthesis methodology or theoretical
framework which underpins the synthesis, and
describe the rationale for choice of

methodology (e.g. meta-ethnography, thematic
synthesis, critical interpretive synthesis, grounded
theory synthesis, realist synthesis, meta-
aggregation, meta-study, framework synthesis).

Indicate whether the search was pre-planned
(comprehensive search strategies to seek all
available studies) or iterative (to seek all available
concepts until they theoretical saturation is
achieved).

Specify the inclusion/exclusion criteria (e.g. in
terms of population, language, year limits, type of
publication, study type).

Describe the information sources used

(e.g. electronic databases (MEDLINE, EMBASE,
CINAHL, psycINFO, Econlit), grey literature
databases (digital thesis, policy reports), relevant
organisational websites, experts, information
specialists, generic web searches (Google Scholar)
hand searching, reference lists) and when the
searches conducted; provide the rationale for using
the data sources.

Describe the literature search (e.g. provide
electronic search strategies with population terms,
clinical or health topic terms, experiential or social
phenomena related terms, filters for qualitative
research, and search limits).

Describe the process of study screening and
sifting (e.g. title, abstract and full text review,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Reported on
page #

Page 4 & 5

Protocol and
page 7

Protocol, page
6 and
supplementary
file 3

Protocol and
page 6

Protocol, page
6 and
supplementary
file 3

Protocol, page
6 and
supplementary
file 3

Protocol and
page 7
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No

10

11

12

13

ltem

Study characteristics

Study selection
results

Rationale for
appraisal

Appraisal items

Appraisal process

Appraisal results

BMJ Open

Guide and description

number of independent reviewers who screened
studies).

Present the characteristics of the included

studies (e.g. year of publication, country,
population, number of participants, data collection,
methodology, analysis, research questions).

Identify the number of studies screened and provide
reasons for study exclusion (e,g, for comprehensive
searching, provide numbers of studies screened and
reasons for exclusion indicated in a
figure/flowchart; for iterative searching describe
reasons for study exclusion and inclusion based on
modifications t the research question and/or
contribution to theory development).

Describe the rationale and approach used to appraise
the included studies or selected findings (e.g.
assessment of conduct (validity and robustness),
assessment of reporting (transparency), assessment
of content and utility of the findings).

State the tools, frameworks and criteria used to
appraise the studies or selected findings (e.g.
Existing tools: CASP, QARI, COREQ, Mays and
Pope[25]; reviewer developed tools; describe the
domains assessed: research team, study design, data
analysis and interpretations, reporting).

Indicate whether the appraisal was conducted
independently by more than one reviewer and if
consensus was required.

Present results of the quality assessment and
indicate which articles, if any, were
weighted/excluded based on the assessment and
give the rationale.
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Reported on
page #

Page 8, table 1
and
supplementary
file 4

Figure 1 and
page 8

Protocol,
pages 6-7 and
supplementary
file 4

Protocol,
pages 6 and
supplementary
file 4

Protocol,
pages 6-7,
supplementary
file 4

Page 12, Table
1&
supplementary
file 4
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No

14

15

16

17

18

19

20

21

ltem

Data extraction

Software

Number of
reviewers

Coding

Study comparison

Derivation of
themes

Quotations

Synthesis output

BMJ Open

Guide and description

Indicate which sections of the primary studies were
analysed and how were the data extracted from the
primary studies? (e.g. all text under the headings
“results /conclusions” were extracted electronically
and entered into a computer software).

State the computer software used, if any.

Identify who was involved in coding and analysis.

Describe the process for coding of data (e.g. line by
line coding to search for concepts).

Describe how were comparisons made within and
across studies (e.g. subsequent studies were coded
into pre-existing concepts, and new concepts were
created when deemed necessary).

Explain whether the process of deriving the themes
or constructs was inductive or deductive.

Provide quotations from the primary studies to
illustrate themes/constructs, and identify whether
the quotations were participant quotations of the
author’s interpretation.

Present rich, compelling and useful results that go
beyond a summary of the primary studies (e.g. new
interpretation, models of evidence, conceptual

models, analytical framework, development of a new

theory or construct).
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Reported on
page #

Protocol and
page 7

Protocol and
page 7

Page 7 and
supplementary
file 5

Page 7 and
supplementary
file 5

Supplementary.
file 5

Supplementary.
file 5

Table 2 and
pages 13-16

Table 4 and
pages 22-25

Page 3 of 3



BMJ Open Page 40 of 50

Supplementary File 3- Full details of search strategy

Full details are available in the published protocol®” but are detailed briefly below.
Search Strategy

MEDLINE, Embase, PsycINFO (via OVID), Cochrane library and CINAHL databases were searched from
inception to 05/09/2018. We used a validated qualitative search filter:?Y) and population specific search
terms. The search strategy that was used in MEDLINE is displayed in Appendix 1. The OpenGrey database
and specialist websites (HEART UK, British Heart Foundation, The FH Foundation and The Simon Broome
Register) were also searched up until 05/09/2018. The reference lists of the 50 papers taken to the full text
screening stage were also hand searched. When only an abstract was available, the lead author was
conducted in attempt to retrieve the full text. When contacting the lead authors of the included papers as part

of the quality appraisal stage, enquiries were also made about any unpublished work.
Appendix 1: Search Strategy used in MEDLINE 05/09/2018
1. (familial adj1 hypercholesterolemia).ti,ab, kf.

2. (familial adj1 hypercholesterolaemia).ti,ab, kf.

3. (inherit* adj1 high adj1 cholesterol).ti,ab, kf.

4. *Hypercholesterolemia/ge [Genetics]

5.1lor2or3o0r4

6. interview™.ti,ab.

7. exp. Interviews/

8. experience*.tw.

9. qualitative.ti,ab.

10.6or7o0r8or9

11.5and 10

Page 1of1
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1 Supplementary File 4- Quality appraisal methodology and results

3 Methodology

53 The CASP tool, endorsed by the Cochrane Collaboration,*! asks 10 questions relating to the rigour of the

74 methodology used, quality of reporting and relevance of findings. To ensure comprehensive evaluation of

o5  methodological quality, these questions were answered with further consideration of 12 criteria produced by
18 an expert panel.*2 As the purpose of the quality appraisal was to determine the methodological strengths and
12 limitations of studies included in the synthesis, the lead authors of each paper were contacted to obtain

18 further information in an attempt to overcome the recognised issued of poor reporting in qualitative research.
Information from multiple papers involving the same sample was pooled when appropriate. Each author was
16 given 1 month to respond. Two reviewers (AS, FK) independently appraised each study, assigning a rating
12 of 0, 1 or 2 for each question which reflected the extent to which the obtained information from paper and

33  author answered the criteria (O=not addressed, 1=partially addressed, 2=fully addressed). The reviewers then
g’ met to come to a consensus of individual and total scores, resolving differences through discussion. The

24 reviewers then decided upon threshold for low, medium and high rated quality that they felt adequately

6  captured the quality of the included papers.

78  Summary of results

$9  Table 1 displays the CASP score breakdowns for each paper. Table 2 displays further details of the
32  methodological limitations and transferability considerations of each included paper.
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BMJ Open
Table 1: CASP appraisal scores of included studies
N Was Is qualitative Was the Was the recruitment | Were the data Has the Have ethical Was the Is there a Is the research | Overall score Did author
2 there a methodology | research design | strategy appropriate | collected ina relationship issues been data clear valuable? (out of 20) provide
§ clear appropriate? appropriate to to the aims of the way that between taken into analysis statement of further
I Reference statement address the aims research? addressed the researcher and consideration? | sufficient findings? information?
TEl of of the research? research participants been ly
8 research issue? adequately rigorous?
aims? considered?

Agard et NO
1 al. 200549 2 2 2 2 2 0 1 0 1 1 13

DeAngeli NO
2 setal, 2 2 2 1 1 1 0 1 1 2 13

2017°°

Frich, YES

200746 2 2 2 2 2 2 2 2 2 2 20

Frich et YES

al. 200662 2 2 2 2 2 2 2 2 1 2 19
3 Frich et YES

al 200753 2 2 2 1 2 2 2 2 2 1 18

Frich et YES

a1 20072 2 2 2 2 2 2 2 2 2 2 20

Hallowell YES

etal, 2 2 2 2 2 1 2 1 1 2 17

2017°1
4 Jenkins et YES

ol 20135 2 2 2 1 2 0 2 1 1 2 15

Jenkins et YES

al 201352 2 2 2 1 2 0 2 1 0 1 13

Hardcastl YES
5 eetal, 2 2 2 2 2 1 2 1 2 2 18

201523

Hollands NO
6 |etal 2 2 2 2 0 0 2 1 1 1 13

2012°*

Hollman YES
7 etal, 2 2 2 2 2 1 2 2 2 2 19

2004>°

Keenan et YES
8 al. 201856 2 2 2 2 2 0 2 1 1 2 16

Kirkegaar YES
9 | detal 2 2 2 2 2 1 2 2 1 1 17

2014”7

Page 2 of 6
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1 Mackie et NO
2 al, 2015°8 2 2 2 2 2 2 1 2 2 2 19
3
4 10 | sliwinski NO
5 etal, ’s 2 2 2 2 2 2 1 2 2 2 19
6 2017
7 Meulenka YES
8 1 | mp et5 gl, 2 2 2 2 2 1 2 2 2 2 19
9 2008
10 Mortense NO
12 netal, 2 2 2 1 1 0 0 1 1 1 11
1 2008%°
12 Urke, NO
13 13 201647 2 2 2 2 2 2 2 2 2 2 20
14 Weiner, YES
15 200 648 2 2 2 1 2 1 2 1 2 2 18
16 Weiner YES
17 and
18 Durringto 2 2 2 1 2 1 2 1 2 2 17
19 14 | n, 2008
20 Weiner, YES
61 2 2 2 1 2 1 2 1 1 1 16
21 2009
Weiner, YES
22 65 2 2 2 1 2 1 2 1 1 2 16
23 2011
Senior et NO
24 15 61 2 2 2 2 1 0 0 1 1 1 12
25 al, 2002
2% Scoring system: 0=No criteria fulfilled or can’t tell; 1= some criteria fulfilled; 2= All criteria fulfilled. In reference to the criteria suggested for each question by CASP tool(53) and further criteria as described by Santiago-Delefosse et
al.(122)
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42 Page 3 of 6
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45



BMJ Open

Table 2: Summary of methodological limitations and transferability considerations of the included papers

Page 44 of 50

= 3
L3
§§ Reference & E% o Methodological and reporting limitations Transferability considerations of sample
(%] < =
- SR8
Agard et Lack of details provided about the rigour of the analysis process. No sampling strategy used but sample comprised of a good range of ages, genders,
al, Authors self-selected the data from interviews to transcribe. history of CVD events and age of diagnosis.
2005%° 13 Low Data saturation not discussed. All recruited from one clinic.
1 Relationship between researcher and participants was not adequately considered. All from Sweden.
Credibility of findings and the limitations of study design not addressed when reporting the findings.
No details of informed consent or if participants were told about data confidentiality or their right to
withdraw.
DeAngeli Ethical issues not addressed. All very motivated and engaged individuals to volunteer for this group.
setal, Group meetings may have resulted in lack of representative findings as certain individuals may have Many receiving apheresis treatment.
2017°° dominated the conversations or individuals may have felt unable to voice their own opinions.
2 13 Low - N
Lack of disconfirming cases presented
No details of informed consent or if participants were told about data confidentiality or their right to
withdraw.
Frich, . Study limitations not addressed when reporting the findings.
200746 20 hlgh
Frich et Lack of disconfirming cases presented and discussion against the findings.
al, 62 19 High All motivated to seek treatment as active attendees of lipid clinic.
2006 Majority young (70% 10-39 years) and asymptomatic.
3 Frich et Lack of disconfirming cases presented and discussion against the findings. Large (40) sample size.
al, 18 High All from Norway. o
200753 All recruited from one lipid clinic.
Frich et Study limitations not addressed when reporting the findings.
al, 20 High
2007
Hallowell Lack of details provided about the rigour of the analysis process
etal, 17 Medium Relationship between researcher and participants was not adequately considered y | L . )
201751 All participants regularly attend lipid clinics and opted in for DNA testing.
_ ___ A __ _ _ — Relatively well education (42% university education).
Jenkins et Credibility of findings and the limitations of study design not addressed when reporting the findings All participants from Scotland.
4 al, 15 Medium Relationship between researcher and participants was not adequately considered. No sampling strategy used so likely not representative.
20133 Half of patients from professional/skilled non-manual background.
Jenkins et Lack of details provided about the rigour of the analysis process. Ethnicity not provided but authors state majority white British.
al, 13 Low Credibility of findings and the limitations of study design not addressed when reporting the findings. | Recruited from two lipid clinics.
2013°2 Relationship between researcher and participants was not adequately considered.
Hardcastl Analysis carried out by one individual only with no independent verification of themes conducted. Sample not randomly selected.
5 eetal, 18 High Relationship between researcher and participants was not adequately considered. Recruited from one clinic.
201523 All live in metropolitan Perth, Australia.
Hollands Lack of disconfirming cases presented and arguments against findings. Recruited across 11 lipid clinics.
6 etal, 13 Low Data saturation not discussed. All from the U.K.
20124 Relationship between researcher and participants was not adequately considered. All recently identified as being at risk of FH and during study received either clinical

Credibility of findings and the limitations of study design not addressed when reporting the findings.

or DNA test results.

Page 4 of 6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 5 of 6

Page 45 of 50 BMJ Open
1 Sample included in analysis includes participates with DNA positive and Non-DNA
2 positive diagnosis.
3 ' _ _ _ Majority _(14/19) white British.
ollman elationship between researcher and participants was not adequately considered. wedish.
4 Holl Relationship bet h d part t t adequatel dered All Swedish
7 etal, 19 High All recruited from one lipid clinic.
5 2004°°
eenan et redibility of findings and the limitations of study design not addressed when reporting the findings. ad consented to genetic testing.
6 K Credibility of findi d the limitati f study desi dd d wh ing the findi All had d i i
7 al, Relationship between researcher and participants was not adequately considered. All from Scotland.
8 2018°6 Analysis carried out by one individual. All participants white, and majority highly educated.
9 8 16 Medium Majority of participants asymptomatic.
Patients were self-selected from HCP who excluded participants if they felt they
10 were too vulnerable, which included if had experienced a recent bereavement.
11 13 of parents had FH, 4 were spouses of those with FH
12 Kirkegaar Lack of results to support conclusions drawn. All asymptomatic.
detal, . Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 2 FH patients and 1 relative of FH patient.
13 9 s 17 Medium
2014
14
15 Mackie et No details of informed consent or if participants were told about data confidentiality or their right to Most participants had private medical insurance, were white and all actively engaged
al, 19 High withdraw. with the healthcare system.
16 58 g i
2015 All rec_runed from same healthcare system.
1; 10 Sliwinski No details of informed consent or if participants were told about data confidentiality or their right to All patients from Massachusetts, U.S.A.
etal, 19 High withdraw.
19 2017%
20 Meulenka Relationship between researcher and participants was not adequately considered-three interviewers All recruited from one health intuition.
21 11 mp et al, 19 High carried out the interviews and the potential bias this may incur was not addressed All engaged with healthcare system and willing to talk about their condition.
22 2008>° 11/16 were females.
23 Mortense Lack of details provided about the study methodology or rigour of analysis process. Half participants were reaching treatment goals, half were not.
24 netal, Data saturation not discussed. All recruited from one genetic centre.
12 2008%° 11 Low Relationship between researcher and participants was not adequately considered. All Danish.
25 Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 1 female in the group of patients reaching treatment targets
26 Ethical issues not addressed.
27 Urke, Coding and analysis of data was primarily independent, with the student’s supervisors only Sample comprised of non-attenders at clinic-not been seen for at least 2 years
13 201647 20 High overseeing it. Wide geographical spread, but all participants from Norway
28 Participants recruited from one clinic
29 Weiner, Analysis by single researcher and potential bias not addressed
30 20068 18 High Data saturation not discussed.
31 Relationship between researcher and participants was not adequately considered.
Weiner Analysis by single researcher and potential bias not addressed.
32 and . Data saturation not discussed. . . o . .
33 Durringto | 17 Medium Relationship between researcher and participants was not adequately considered. Quota sampling used but all were white and majority (28/31) white British, 65%
34 n. 200826 Credibility of findings not addressed when reporting the findings. were >46 years old and 50% from professional occupations.
14 W ) YTy . o o . Participants recruited from one clinic.
35 einer, nalysis by single researcher and potential bas not adaressed. Half self-reported experiencing some form of CHD.
36 2009%4 16 Medium Da:a:atu;qtm;)n tr:/\c/)t dISCUSSEd.h o oartici O + adequatel fered All from North England, U.K.
Relationship between researcher and participants was not adequately considered. All attended lipid clinic for at least 1 year, most for substantially longer.
37 Credibility of findings not addressed when reporting the findings.
38 Weiner, Analysis by single researcher and potential bias not addressed.
39 2011%° . Data saturation not discussed.
16 Medium Relationship between researcher and participants was not adequately considered.
40 Credibility of findings not addressed when reporting the findings.
41
42
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15

Senior et
al,

2002%1

12 Low

Lack of details provided about the study methodology or rigour of analysis process.

Ethical issues not addressed.

Data saturation not discussed.

Credibility of findings or limitations of study methodology not addressed when reporting findings.
Relationship between researcher and participants was not adequately considered.

All motivated to participate in research as recruited from ongoing trial.

All lived in central London.

All clinical diagnosis, but 5 had DNA diagnosis confirmed and 2 had negative DNA
test.

Additional references (To those listed in main manuscript)

112. Santiago-Delefosse M, Gavin A, Bruchez C, Roux P, Stephen SL. Quality of qualitative research in the health sciences: Analysis of the common criteria present in 58
assessment guidelines by expert users. Social Science & Medicine. 2016;148:142-5
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Supplementary File 5: Full details of thematic synthesis methodology

Stage 1: Line by line coding

In our protocol we originally planned to analyse the extracted data according to our review
questions regarding factors influencing adherence to treatment. However, few studies directly
addressed this question, therefore the authors put these review questions to one side for the

data extraction process and revisited them for the coding stage.

Two reviewers (AS, FJK) had previously read all papers independently for the critical
appraisal stage. They were therefore familiar with the papers and had discussed them. At this
stage they independently reread and coded, on paper, the extracted data from seven papers.
The process involved line by line coding of the extracted data in which each line of text was
assigned a free code according to its meaning and content. The codes were inductively
created in response to the findings uncovered. The two reviewers then met to discuss and
compare their findings before then deciding upon a preliminary coding frame which they then
used when coding the extracted data from three further papers independently. In addition,
new codes were created when necessary and the reviewers met again to discuss the findings,
making revisions to the coding frame. One reviewer (FJK) then independently coded the
extracted data from each paper using NVivo software. The coding frame was modified and
added to throughout this process, with any changes made discussed with a second reviewer
(AS). By this stage, no new codes were being identified, but some codes were consolidated
into one code and others given more clarification about their meaning. A copy of the finalised
coding frame is available to view (Appendix 1). A second reviewer (AS) performed
secondary coding on 10% of the papers (three papers) before meeting with FJK to compare

findings and ensure consistency of interpretation.

This line by line coding facilitated the translation of concepts from one study to another- a
key component of qualitative synthesis. Most sentences were categorised using more than
one code as a result of having content which had more than one possible meaning e.g.

‘perceived risk’ and ‘relative risk’ or ‘perceived seriousness’ and ‘emotional impact’.
Stage 2: Development of descriptive themes

This stage involves the development of initial descriptive themes based upon the raw data
that closely reflect the aggregative findings of the included studies.*® The two reviewers who

had carried out the coding (AS, FJK) met with a third reviewer (EW) to discuss the findings
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of the coding process. One reviewer (FJK) produced summary reports of each of the 19
identified free codes which provided an overview of the findings across the papers including
illustrative quotes and disconfirming cases. The summaries were descriptive in nature and
avoided any interpretation. These summaries formed the basis of discussion between the
three reviewers. At this second stage, the discussion was carried out in the context of the first
research question- what are the experiences and beliefs of individuals’ in relation to their
condition, its associated morbidity and mortality risk and treatment?’. The discussion was
exploratory in nature and no priori framework was imposed upon the findings at this stage.
The aggregative findings of the studies, as consolidated in the code summaries, were
deliberated, with examination of any similarities, differences and relationships between codes
explored. From this discussion, 20 descriptive themes were identified. These descriptive
themes were reflective of prevalent and persistent findings across the studies. Some of these
themes were reflective of original codes used in the coding process, others were new themes
created to capture more specific and detailed aspects of the original findings of coding
process. For example, the findings captured using the code ‘family influence’ were further
categorised into the descriptive themes ‘parental influence upon treatment related behaviours’

and ‘FH and its treatment becomes normalised within families’.

One reviewer (FJK) then produced a draft summary of these descriptive themes which was
reviewed and discussed with AS and EW before a final version was agreed upon.

Stage 3: Development of analytical themes

The generated descriptive themes captured and aggregated the beliefs and experiences of
individuals with FH in relation to their condition and its treatment. The third stage of
thematic synthesis aims to go beyond the primary content of the original papers to generate
additional concepts or understandings.*® This is considered an essential component of any
qualitative synthesis methodological approach.*? In this review, this meant using the
descriptive themes to answer our research questions regarding how these beliefs and
experiences may influence an individuals’ adherence to treatment and to identify any enablers

and/or barriers to this.

This was achieved by first examining each descriptive theme individually in the context of
treatment adherence through consideration of the relationship between the content captured in
each descriptive theme and individuals ability and/or inclination to adhere to treatment.

Secondly, any relationships between the descriptive themes were explored to identify
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common factors. Each reviewer (FIJK, AS, EW) carried this out independently before meeting
as a group to discuss further. From these discussions, over-arching analytical themes were
identified. These analytical themes were then deliberated in the context of identifying
enablers and barriers to treatment adherence which could be used to inform clinical practice,
policy development and research intervention design. The reviewers met on three occasions
to discuss their findings collaboratively. It was an iterative process in which the analytical
themes were modified until the reviewers felt they adequately explained all the initial
descriptive themes and identified enablers and barriers to treatment.

For example, three of the descriptive themes related to the involvement of other family
members in an individuals’ experiences of having FH and its treatment (FH and its treatment
become normalised within families, parental influence upon treatment related behaviours and
desire to protect children). From these descriptive themes, the reviewers identified the
importance of the behaviours and beliefs of other family members upon an individuals ability
and receptivity to adhering to treatment. This finding was captured in the analytical theme
entitled ‘family influence’. From this analytical theme, the reviewers identified two enablers
to treatment adherence. These enablers were the delivery of care and treatment advice

through family-based clinics and the commencement of treatment from a young age.
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Appendix 1: Finalised coding frame

Code Brief Description
Understanding/biological Account/description of what FH is, their understanding of its aetiology,
knowledge of FH its genetic transmission, its effect upon their body, any symptoms and

any associated short and long term health implications

Perceived risk

The perceived risk of FH as a condition. Their thoughts/beliefs of short
and long term health consequences of FH. Both genetic and behavioural
associated risk.

Perceived seriousness

How serious/important FH and/or it’s associated health consequences
are believed to be

Family history

Account/description of family history of FH diagnosis, treatment and/or
adverse outcomes such as death/serious illness

Life events

Significant milestones/occasions in life i.e. becoming parent, leaving
school, getting married, ageing

Co-morbidities

Other illnesses/conditions that are not FH

Relative risk

Participant compares own risk to that of another person (family
member, peer, abstract person) or to risk associated with another
condition/illness

Management of condition

Account/description of the use/role of medicine or lifestyle in the
treatment of FH.

Perceived efficacy of treatment

Perceptions/beliefs of the effectiveness of treating FH (medication,
lifestyle and other)

Self-efficacy

The perception of an participant upon their own ability to follow
treatment recommendations

Enablers and barriers for
treatment

Any factors that help, enable, motivate OR Any factors that demotivate,
stop or hinder a participant to seek and/or follow treatment advice

Ownership/personal responsibility

How a participant reflects/describes their perceived ownership of their
condition and it’s treatment. How much they perceive the condition to
be their responsibility to manage/treat.

Emotional impact

Any emotion that FH diagnosis, management and/or associated health
outcomes evokes in participants. Includes perceived stigma.

Impact on life

Any change participant has made to their life (everyday or longer term)
as a result of their diagnosis of FH or its treatment

Professional support

Account/description of any involvement of healthcare professionals
and/or medical procedures

Social support

Account/description of the role of family and/or friends in a patients’
experience of their condition and it’s management. practical or
emotional support that individuals receive with regard to managing FH -
i.e, treatment adherence.

Family influence

The influence of participants family upon their decision and ability to
seek/adhere to treatment. Individuals' awareness of how others in their
family network have dealt with screening and treatment and making
decisions based on what other family members have done.

Information/help seeking

Accounts/descriptions of information or resources that participants
would find useful

Parental views

Accounts/descriptions/thoughts/beliefs of parents in relation to their
children.
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ABSTRACT

Objectives Individuals with heterozygous familial hypercholesterolemia (FH) are at high risk of developing
cardiovascular disease (CVD). This risk can be substantially reduced with lifelong pharmacological and
lifestyle treatment however research suggests adherence is poor. We synthesised the qualitative research to

identify enablers and barriers to treatment adherence
Design Thematic synthesis of qualitative studies

Data sources MEDLINE, Embase, PsycINFO via OVID, Cochrane library and CINAHL databases and grey

literature sources were searched through September 2018

Eligibility criteria We included studies conducted in individuals with FH, and their family members, which
reported primary qualitative data regarding their experiences of and beliefs about their condition and its

treatment.

Data extraction and synthesis Quality assessment was undertaken using the Critical Appraisal Skills
Programme for qualitative studies. A thematic synthesis was conducted to uncover descriptive and generate
analytical themes. These findings were then used to identify enablers and barriers to treatment adherence for

application in clinical practice.

Results 24 papers reporting the findings of 15 population samples (246 individuals with FH and 13 of their
family members) across eight countries were included. Data captured within 20 descriptive themes were
considered in relation to treatment adherence and six analytical themes were generated: risk assessment;
perceived personal control of health; disease identity; family influence; informed decision making; and
incorporating treatment into daily life. These findings were used to identify seven enablers (e.g.
‘commencement of treatment from a young age’) and six barriers (e.g. ‘incorrect and/or inadequate
knowledge of treatment advice’) to treatment adherence. There was insufficient data to explore if the

findings differed between adults and children.

Conclusions The findings reveal several enablers and barriers to treatment adherence in individuals with
FH. These could be utilised in clinical practice to facilitate optimal adherence to lifelong treatment thereby

minimising the risk of CVD in this vulnerable population.
PROSPERO registration number CRD42018085946
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%2 Strengths and limitations of this study

§3 e This is the first thematic synthesis of the qualitative literature exploring the beliefs and experiences

64 of individuals with familial hypercholesterolaemia to identify enablers and barriers to treatment

65 adherence that can be targeted in clinical practice

t%é e Robust procedures for conducting a thematic synthesis were adopted, informed by the Cochrane

a3 Qualitative Research Methods Group guidelines and they were reported in line with the Enhancing

68 Transparency in Reporting the Synthesis of Qualitative Research statement

a8 e The barriers and enablers were identified from themes which were representative of all the included
39 studies, increasing their validity

23 e While included studies were conducted across eight countries, all were within the developed world

72 which could limit the generalisability of the findings
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INTRODUCTION

Heterozygous familial hypercholesterolaemia (FH) is one of the most common inherited genetic disorders,
estimated to affect as many as 1 in 250 individuals worldwide.! ? Left untreated the exposure to chronically
elevated levels of low density lipoprotein cholesterol (LDL-C) from birth confers an increased risk of
cardiovascular disease (CVD),?? with approximately 50% and 85% of affected women and men respectively
experiencing a coronary event before the age of 65.# While this risk can be significantly reduced with early
detection and treatment, many affected individuals remain at higher risk of premature CVD morbidity and
mortality.>® The most beneficial effects of treatment are evident in primary prevention before the onset of
CVD.’ 1° With diagnostic rates are as low as 1% in some countries,'!' current efforts are focussed on
identifying individuals with FH via screening and genetic testing programs.'? 13 Treated as outpatients and
asked to follow lifelong treatment, it is critical to ensure that this increasing patient group are able to self-
manage their disease. With many patients not reaching treatment targets'4-16 it is an area that warrants

further investigation.

To improve adherence to treatment recommendations, an understanding of the factors affecting adherence is
required. The American Heart Association (AHA) has recognised the need to gain a deeper understanding of
the experiences of individuals with FH before addressing the further identified research gaps.!” Preliminary
research has found the beliefs and attitudes of FH patients towards the recommended treatment exert a
significant effect upon their intention to engage in these behaviours.!'® 1° Qualitative research can provide
further insight to how these beliefs and attitudes are developed and the nature by which they may influence
subsequent behaviours.?’ Its exploratory nature also allows for the identification of other factors influencing

an individuals ability and motivation to comply with treatment.?! >

Qualitative research conducted in FH patients has found illness knowledge??, risk perception®#, a lack of
symptoms? and family history of disease?® to influence treatment adherence. However, the transferability of
these findings beyond the sample they are conducted in is limited.?’ Qualitative syntheses, which bring
together the findings from individual qualitative studies, can be used to gain a more in depth understanding
of the issue and identify common themes which are applicable to a wider range of contexts.?82° It is
recognised as an important source of evidence to inform healthcare interventions and policy development3’-
32 including those targeting treatment adherence’?-3° and is advocated by the World Health Organisation and
the Cochrane Collaboration Group.?® 3¢ Given the limited literature concerning treatment adherence in FH,
the results of this synthesis will also be compared to the results of research investigating treatment adherence

in similar medical conditions.
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Objectives

1. Identify how the experiences and beliefs of individuals with FH influence their adherence to

pharmacological and lifestyle treatment recommendations
2. Explore if these findings differ between children and adults

3. Use the findings to generate new understanding of the enablers and barriers to treatment adherence to

inform clinical practice
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MATERIALS AND METHODS

The methods used for this qualitative synthesis are briefly described below with full details available in the
published protocol?” and on the PROSPERO database (registration number CRD42018085946). Minor
deviations to the protocol were made, outlined in supplementary file 1. The Enhancing Transparency of
Reporting the synthesis of Qualitative research (ENTREQ) statement® has been followed and a checklist is

available in supplementary file 2.
Search strategy

A comprehensive, systematic and pre-planned search was conducted to find all available qualitative

evidence-full details are available in supplementary file 3.
Selection Criteria

Participants: Individuals with a clinical or genetic diagnosis of heterozygous familial hypercholesterolaemia
(FH). No restrictions were placed on age or history or cardiovascular disease (CVD). Individuals with

homozygous FH were not included.

Phenomena of interest: The experiences and beliefs of individuals with FH, and their family members,
regarding their condition, its long-term health consequences and recommended pharmacological and

lifestyle change treatment.

Types of studies: Only papers reporting primary qualitative data were included. Questionnaire studies were
not included. Papers reporting both quantitative and qualitative data were included if the qualitative data
could be independently extracted. Multiple papers reporting findings from the same sample of participants

were included if they reported unique data.

Intervention/exposure: Treatment was defined as any behavioural action undertaken by an individual in an

effort to manage their FH diagnosis.

Setting: No restrictions were placed on the country in which study was conduction, nor the location at which

data were collected from individuals.
Quality appraisal

The methodological quality of the studies was assessed using the Critical Appraisal Skills Program (CASP)
tool for reviewing qualitative research.’® As the purpose of the quality appraisal was to determine the
methodological strengths and limitations of studies included in the synthesis, the lead authors of each paper
were contacted to obtain further information in an attempt to overcome the recognised issued of poor

reporting in qualitative research. Full details of how this tool was used are available in supplementary file 4.

Data extraction
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176
4
1%7

Methodological and contextual information from each paper were extracted into a table designed for this
review by two reviewers independently (FJK, JC) after piloting in five papers. Two reviewers (FJK, AS)
independently reviewed all text under the results, conclusions and discussion headings of all papers, as well
as any supplementary files. Any data identified to be relevant to the research questions were extracted
electronically using a tool designed for this review. In instances in which multiple papers reported the
findings from a single study, data from the primary paper PhD theses were extracted first, before
supplementary publications were reviewed for any additional, unique data. Results were compared and

discussed until agreement was reached.
Data analysis

Thematic synthesis*’, a widely accepted and commonly used approach in qualitative syntheses, was used.*!
4 It involved three stages: line by line coding of the extracted data, generation of descriptive themes and
development of analytical themes. Using NVivo software, two reviewers (FIK, AS) carried out the coding
independently. The subsequent stages were carried out collaboratively between three reviewers (FIK, AS,
EW). To enhance transparency, full details are available in supplementary file 5. The findings were
discussed with three clinicians (JPHS, GB, PD) currently providing care to individuals with FH to help

develop feasible and relevant recommendations for clinical practice.
Sensitivity analysis

To ensure the quality appraisal results were used in a meaningful way,*' +* post-hoc sensitivity analysis was
carried out by three reviewers (FJK,AS, EW) to examine the extent to which the synthesis results were
affected by exclusion of poor quality papers, described in full elsewhere.** It involved examining if any
themes were lost when each paper was removed from synthesis and evaluate if there was a significant
impact upon the ‘thickness’ of findings reported within each theme. ‘Thickness’ refers to the depth, scope
and context of findings which could influence the transferability and credibility of the results to the wider

FH patient population.*> This was carried out through discussion between three reviewers (FJK, AS, EW).
Patient and public involvement

Patients or members of the public were not involved in this study.

RESULTS
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The titles and abstracts of 990 unique citations identified by the searches were screened, with 50 progressing
to screening at the full-text level. Twenty-six papers were excluded at this stage due to: the full text not
being available (n=1), no primary qualitative data being presented in the findings (n=6), the study population
not having a clinical diagnosis of FH or inability to selectively extract data from those with a diagnosis in a
mixed population (n=16) and data not being relevant to the aims of this review (n=3). Multiple papers
reporting findings from the same sample of individuals and three PhD papers*6-*8, two of which had
supplementary papers published in addition to the originally reported theses, were included. Each paper was
considered to be a separate primary paper and referenced separately. In total, 24 papers were included in the
synthesis, comprising of 18 original?3 2> 461 and six supplementary papers?* 26 6265 reporting the findings of

15 population samples (Figure 1).
Characteristics of studies and participants

In total, 264 individuals with FH and 13 family members were involved, aged 8-69 years. Seven papers?4 23
4658596263 reported findings from three samples which included individuals under 18 years. Four papers
reported parental views of having children with FH.?° 565859 Full characteristics of the included papers and

samples are presented in Table 1.
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Table 1: Characteristics of included studies

Py Author & date of CASP quality Research aim Country Recruitment Sample Sample characteristics Data collection
gg paper rating , ,, setting Size . methods
1 Agard et al, 20054 Low To explore the extent to which FH influences the life of the patients Sweden Outpatients 23 10 M & 13 F; Mean age 48yrs Face to face SSI
affected treated at lipid (range: 31-67yrs); 4 with or had
clinic Hx of CVD
2 DeAngelis et al, Low To determine individual and group patient ideas and priorities U.S.A. Patients & 7 6 FH patients, 1 family member 15 group
2017%° regarding ways to enhance their own health family from meetings
patient centred
outcomes
research
institute and
outpatient clinic
3 Frich, 20074 High* To explore how individuals with FH perceive and manage their Norway Specialist clinic 40 20 M & 20 F; Mean age 31yrs Face to face SSI
condition for metabolic (range 14-57yrs); 7 had CVD
Frich et al, 2006° High* To explore how patients with diagnosis of FH understand and lipid disorders symptoms; 19 had children
perceive their vulnerability to CHD
Frich et al, 2007¢ High* To explore how patients at risk of CHD portray candidates for CHD
Frich et al, 2007 High* To explore patients’ experiences of guilt and shame with regard to
how they manage FH
4 Hallowell et al, High* To investigate index patients’ experiences of undergoing DNA Scotland Two lipid 38 17 M & 21 F; Mean age 52.6yrs Face to face in
2017 testing as part of screening programme clinics (range 18-67yrs); 31 had depth interviews,
Jenkins et al, 2013% Medium* To explore patient’s interpretations of their DNA results for FH children; 16 educated to (1 online)
Low * To explore the concept of inter-embodiment and its potential for university level
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Jenkins et al, 2013°2

advancing sociological research into illness biography and genetic

identity
5 Hardcastle et al, High* To investigate the perceptions and experiences of patients with a Australia Lipid disorders 18 10 M & 8 F; Mean age 50.2 yrs Face to face SSI
2015% genetic diagnosis of FH involved in a cascade screening programme. clinic (range 25-74 yrs); 2 had CVD
To explore how these patients conceptualise FH and how such symptoms
beliefs affect treatment compliance and lifestyle changes
6 Hollands et al, 2012%* Low Examine the impact of disease risk assessments based on both UK. Lipid clinics at 20 12 M & 8 F; Mean age 30.9yrs 3 telephone
genetic and non-genetic information, or solely non-genetic 11 hospitals for DNA diagnosed & 40.7yrs for interviews
information non-DNA; 17 white, 1 white
Asian, 2 black Caribbean
7 Hollman et al, 2004%° High* To describe the QOL and to understand the underlying meaning of Sweden Outpatient 12 6 M & 6 F; 20-69yrs; 7 had Face to face SSI
the concept of QOL in patients with FH clinic children; 3 university level
education; no Hx of CHV
8 Keenan et al, 2018 Medium* To explore parent’s views and experiences of genetic testing and Scotland Clinical genetic 17 6 M & 11 F; 20-69yrs; all white; SSI (15 face to
early treatment of children with FH in Scotland, experiences of their services and 12 had post-secondary face, 2 over
children’s care pathway and to identify any barriers or facilitators in lipid clinics qualifications; 3 symptoms or Hx phone)
testing and treatment uptake from 3 sites of CVD
9 Kirkegaard et al, Medium* Explore how cholesterol reducing medication and risk of CVD are Denmark 5 GP centres. 3 1 M & 2 F; 24-62yrs; no CVD Face to face SSI
201457 interpreted by asymptomatic patients with high cholesterol symptoms
10 Mackie et al, 20158 High Explore how family medical history, family narratives of medical US.A Paediatric 24 12 AYAs with FH and 12 parents | Face to face SSI
experiences and AYA medical experiences together function as preventative of AYAs with FH (4 dyads) with AYA and
‘experiential evidence’ and influence screening and treatment cardiology parent separately
decisions practice AYAs:6 M &, 6 F; Mean age
Sliwinski et al, 2017% High To examine challenges transitioning to adult care for young adults 18.4yrs; 9 white, 1 black and 1

with FH, and their parents, in the context of 2 developmental tasks:

transitioning from childhood to early adulthood and summing

Asian

Parents: 2 M & 10 F; Mean age
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1 responsibility for self-management of a chronic disease 49.3yrs; 1 Asian, 9 white

2

3

4 11 Meulenkamp et al, High* To study the experiences of children identified by family screening Netherlands Paediatric lipid 16 S5M & 11 F; 8-17yrs Face to face SSI
5

6 2008% who were found to be a mutation carrier for a genetic CVD clinic children Number & age of parents not (children and
; from 10 given parents

9 families separately)
10

11 12 Mortensen et al, Low Comparative study to examine the QOL impact of FH in patients Denmark Centre of 10 6 M & 4 F; 20-72yrs; no CVD Focus groups
12 2008% who had and had not reached the target of treatment inherited CVD Hx

13

14

15 13 Urke, 201647 High Explore how young adults, who stopped attending lipid clinic for Norway Outpatient 11 6 M & 5 F; Median age 29yrs SSI (9 face to
16

17 medical and nutritional consultations, managed challenges related to clinic (range 26-35 yrs); 8 educated to face 2 over
18 living with FH and to the lifelong treatment university levels phone)
19

20 14 Weiner, 20064 High * How much and in which way patients with FH and professionals England Lipid clinic 31 17 M & 14 F; Mean age 52 yrs Face to face SSI
21 involved with the condition construct FH and CHD as genetic (range 24-69 yrs); 31 white; 15

22

23 conditions with current CVD

;g Weiner and Medium* To explore patients’ understanding and experiences of FH and the

26 Durrington, 20082 significance of the hereditary aspect of the condition

27

28 Weiner, 2009% Medium* Consider how people with FH construct FH, high cholesterol and

29 CHD

30 . . . . . 4

31 Weiner, 20119 Medium* Explore the notion of genetic responsibility, focussing particularly on

32 responsibilities to family and kin

33

34 15 Senior et al, 2002°! Low Investigate perceptions of having an inherited predisposition to heart England 2 lipid clinics 7 5M & 2 F; 39-58 yrs Face to face SSI
35 disease in people diagnosed with, and receiving treatment for FH

36

%2 SSI= semi structured interview; M= male; F= female; CHD = coronary heart disease; CVD = cardiovascular disease; QOL = Quality of life; AYA= adolescent and young adult; Hx = history

» Papers for which lead author provided requested further information are marked with *

3% o« CASP score: high=18-20; medium=14-17; low quality=<14.

. The sample size and characteristics describe only those in sample with clinically diagnosed heterozygous FH and their family members.

40
41
42
43
44
45
46
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Quality Appraisal and Sensitivity Analysis

Appraisal scores of papers ranged from 11-20 out of 20, with eleven rated high, seven medium and six low.
(Table 1) The most common methodological limitations uncovered were relating to ethical issues, researcher
reflexivity and rigour of data analysis. Consideration of a researchers’ potential influence and bias upon data
collection and analysis was critically examined fully in seven papers,>4 23464738 6263 partjally in 1023 26485051
3557396465 and not addressed in seven.#? 32-3436 6061 Ethjcal approval was obtained, or reasons given for
exemption, in all but two papers,®° ! however participants were not provided adequate information about
withdrawal and anonymisation of data processes in a further 4 papers.?34°3938 The data analysis was carried
out by one researcher only in seven papers?3 264748 56 6465 an{ it was unclear if more than one person was

involved at each stage of analysis in four papers.>! 326061

Eight lead authors responded to our request for further information, providing information for 16 of the 24
papers. Five of the six papers rated as low-quality were papers for which the author did not respond. This
reflects our belief that low ratings may be reflective of poor reporting rather than poor methodology,
supporting to our decision not to exclude papers. The sensitivity analysis carried out found that the removal
of the five poor quality papers had no significant effect upon the synthesis findings- in both the descriptive
and analytical themes uncovered and the depth of the findings. More detailed information of methodological

and transferability issues is available in supplementary file 4.
Data analysis

Six analytical themes were derived from the findings captured by 20 identified descriptive themes, as
displayed in Table 2 alongside illustrative quotes. Table 3 shows the occurrence of the descriptive themes
within the extracted data from the 24 papers. While each analytical theme has a direct influence upon
treatment adherence, they are not exclusive in nature and inter-theme relationships are evident as displayed
in the thematic schema in Figure 2. Additionally, some themes by their integrative nature, had a greater
influence upon treatment adherence as indicated by the shaded boxes. There were insufficient data regarding

children and young people to explore whether the findings differed from adults.

Seven enablers and six barriers to treatment adherence (Table 4) were uncovered during the analysis of these
themes and are described alongside the analytical themes below. In this section ‘treatment’ refers to both

lifestyle and medication behaviours, unless otherwise specified.

12
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Analytical themes
Risk assessment

Individuals lived experience of their disease, coupled with their beliefs concerning its known risks, increased
or decreased their sense of vulnerability to its long-term health consequences. Knowledge of how FH had
affected family members was the most prevalent factor considered by individuals when assessing their risk.
Individuals with lived experience of a family member being ill or dying prematurely due to FH, had a
heightened sense of risk.46 4849525556 58-62 [ndividuals unaware of FH in their families or with family
members living a life unaffected by its consequences, perceived themselves at lower risk:#6 5236 58 6162 <My

dad’s now in his 70s...it’s not something I feel particularly threatened about having.’¢

As FH does not ‘make you feel ill’,>? individuals found having FH ‘easy to forget, and easy not to take
seriously.”” This was salient amongst younger individuals without existing CVD symptoms?3 2547 48 58 59 65
for whom °...cholesterol always comes last. It will never be a focus until something happens to me.’#” Older
individuals who had lived through, or were currently experiencing CVD, perceived themselves at higher
risk.?3 36 6162 Others framed their perception of risk in the context of the risk they believed other diseases
presented, concluding that FH health consequences were not as serious:23 4748351535461 <1 didn’t think it was

life threatening, like being told you’ve got cancer.’?

For the majority of individuals, their risk assessment led to a perception that FH did not present a great risk
to their current or long-term health.?? 47-49 31 56 39-61 Thig mismatch between the perceived and actual risk has

been identified as a barrier to treatment adherence.
Perceived personal control of health

Individuals acknowledged the threat that FH posed to their health, but there was a widely held belief that
they had the ability to modify their own personal risk.2447493153-62 They recognised that this required active
engagement with treatment?3-23 47 49-5133-56 38 61 62 g held themselves accountable for managing their
disease?3-25 47-31 33-38 60-62 experiencing a ‘bad conscience’® and ‘guilt’®®* when they did not meet the
expectations they had set themselves. Treatment was perceived to be effective?* 4749 5153-62 with individuals
viewing FH as ‘treatable’*® and ‘controllable’.?? In particular, medication was regarded by individuals to be
a mandatory and effective component of treatment.?* 474931 53-62 They believed FH could be ‘solved’*® with
medication and lead to achievement of cholesterol levels ‘like most people’.?*> While individuals spoke of
their efforts to change their lifestyle behaviours,>* 23 474931 3-62hgwever many believed their cholesterol
levels would not be ‘radically changed’®! by doing so*” 4338 60 a5 ‘doesn’t matter what I eat or how much

exercise I’m still going to have high cholesterol without tablets’.??
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This confidence in the ability to successfully self-manage their condition was identified as an enabler to
treatment adherence. The perceived effectiveness of medication led to a devaluing of the importance of
following lifestyle treatment?? 4748 57 38 60 and this prioritisation of medication was identified as a barrier to

adhering to lifestyle treatment.
Disease identity

Individuals placed great importance, especially in social situations, to emphasis that they were ‘not to
blame’® for their high cholesterol.2#26 48 505133 54 576061 63 Hjoh cholesterol was associated with unhealthy
lifestyles and individuals wished to distance themselves from this negative connotation.?*48 3457606163 A
positive genetic test provided ‘a definitive’>!, rather than a possible, explanation for their high cholesterol.>
3354 and positively influenced individuals perceptions and behaviours.?* 30 31 53 541f individuals had been
following treatment of their volition before the diagnosis, it helped ‘reaffirm their commitment’ ‘reaffirm
their commitment’3 to treatment.>! 34If they had been previously unaware of their condition it prompted
them to seek treatment:>3 3¢ ‘I know now and can take preventative measures’.>* Therefore, receiving a
formal diagnosis was identified as an enabler to treatment adherence as being given a medical explanation

empowered individuals to take control of their condition through engaging with treatment.
Family influence

Parents expressed a high level of concern about the well-being of their affected children?3 48 505153565859 apd
this parental responsibility to care for children was identified as another enabler of treatment adherence.
They assumed responsibility to ensure their children adhered to medical and lifestyle treatment, 48 5031 53 56
>859 taking action to ‘bring them up with healthy eating habits’>! and ‘make sure that they take their
medication’.*® This involvement was reflected in the finding of individuals attributing their current treatment
knowledge and behaviours to their parents:*”#°: ‘everything I’ve learned from home’.#’ Parents also made
treatment-related decisions on their behalf 2> 48 3053 38 S9ynti] they were ‘old enough to decide.’>® As such, the
early adulthood years presented a challenge for treatment adherence as the young adults transitioned from

being under the care of their parents to assuming responsibility for their behaviours.?> 47

Growing up surrounded by family members following treatment recommendations and establishing healthy
behaviours from a young age was found to instil lifelong habits in individuals.?’ 47 485658 59 Those who had
grown up from a young age alongside diagnosed family members spoke of their condition and its treatment
as something that had become ‘normalised™’ as it was all they had ever known.?® 4836 58 39 Those who had
parents who had bad experiences of medication were apprehensive about taking tablets,>® but for many it led

to the view that taking medication was ordinary>® and not a ‘big deal’.®

Two enablers to treatment adherence were identified from these findings: commencement of treatment from
a young age and having other family members following similar treatment regimes.
14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 15 of 51 BMJ Open

oNOYTULT D WN =

Informed decision making

Individuals lacked an in-depth understanding of their disease and its treatment,?3-23 47-3156-39 61 with many
having ‘unanswered questions’#’ and requesting more information.?’ 4>-3! Misconceptions and false
information regarding the role of treatment for FH were prevalent:24 23 47-49 5156-3961: yoy can actually eat a
lot of fat and the medicine takes care of it.”>3 Individuals were worried about the longer-term impact of statin
therapy on their, and their children’s, health*® 33 as ‘it is a recent drug, and you don’t know what the long
term effect could be.”*¢ Lived experience of side effects were reported by some individuals*® 38 ¢ and many
more were fearful of developing them in the future®’ >6 8 as ‘many others have severe side effects from what
I’m taking’.%° This incorrect and/or inadequate knowledge of treatment advice and concerns over the short-

and long-term use of lipid lowering medication were identified as barriers to treatment adherence.

Individuals frequently mentioned their encounters with healthcare professionals HCPs, 23 24 46-48 50 52 53 56 57 59
60 yviewing them as playing a ‘big role’? in their ‘team approach’® to the management of their FH.
Regardless of whether individuals recalled these encounters in a positive?* 23 47 48 3036 38qr negative?* 46 47 56 60

light, these interactions and relationships with HCPs influenced their understanding of FH and its treatment.
Integrating treatment into daily life

Individuals did not feel they had to make many changes to their everyday life as a result of their diagnosis.?
47-49 5154 61Their disease did not them from ‘living the life they wanted’#” or require consideration when
making life decisions?? 47475461 guch as having children.*® >'"However, when faced with other commitments,
such as family and career obligations, individuals found it more difficult.?3 234749546062 Dyring these periods
individuals tended to be less focused on managing their disease viewing it as something they could pick up
again when they had more time and energy.?? 2> 47 56 ©2This prioritisation of other life events over the self-

management of condition was identified as a barrier to treatment adherence.

The treatment recommendations were perceived to be simple to follow and to have little impact on their
QOL.2347-495153-56 61 However, this perception is in stark contrast to the actual lived experiences of following
treatment- especially the lifestyle recommendations. Dietary advice was perceived to be restrictive and
interpreted by individuals to mean they could not eat their favourite foods?* 2347485759 or enjoy social
occasions:?4 2334573960 T won’t bother eating food I don’t like, just to follow a certain diet’.#’ Additionally,
individuals were concerned about the opinions of their peers in social situations in which they felt they had
to make certain dietary choices.?® 47483960 These findings were prominent amongst younger individuals.? 47
9As a result, the dietary advice was the ‘most difficult aspect’® of treatment, with many reporting they
struggled to follow them at all times.?3-2> 4748 5759 60 This finding of dietary advice being perceived as

difficult to follow was identified as a barrier to adherence.
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Reflective of the difficulties faced when trying to follow treatment guidelines, individuals expressed a need
for additional information 3493956 and ‘guidelines in order to help you start that change’.>> Some sought
additional information from their HCPs?? 23493036 while others called for practical advice and educational
resources? 4935036 ag ‘everyone knows the theory, but putting it to practice is quite hard’.?? From this,
practical resources and support for following lifestyle treatment advice was identified as an enabler to

treatment adherence.
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Table 2: Analytical themes and their composite descriptive themes with illustrative quotes

other conditions

Analytical Descriptive themes Illustrative quotes from participants (1% order) Ilustrative interpretations from authors (2" order)
theme
FH is a silent disease ‘not a condition that has any symptoms, that makes you feel ill or anything.’>? “The majority of interviewees did not look upon the condition as a disease...If they were not affected by a
- cardiac disease...they regarded themselves as healthy.’*
=
)
5 Family history modifies perception ‘I’m not going to get past sixty. Dad never got past sixty.’> ‘To them, reaching the age of death of a parent with FH was anticipated with fear of having a heart attack
2 of FH related threat to health themselves.”s
<
2
é FH is not as threatening to health as ‘Its not that bad....Its not like having something like Huntington’s or something like that.’s! They mentioned conditions with more drastic consequences such as allergies, epilepsy or diabetes.”*”

Perceived personal control
of health

FH is a manageable condition

‘well it’s treatable isn’t it by diet and drugs. It’s not something that’s incurable.’#®

‘FH carrier children demonstrated high feelings of control over their condition.”>

Individuals feel personally
responsible for managing their FH

‘it means you could be in danger of like what could possibly happen like in the future if you
don’t change anything.’>®

‘FH patients have a strong desire to empower themselves in order to improve their own health.”

FH medication is effective

‘I believe that as I am taking the pills that my risk of heart attack is no greater than anyone else
of my age or weight.’®!

‘Preventative medical treatment built confidence in the potential for living a long life.”>

FH lifestyle treatment viewed as
less important than medication

‘I could never get that down no matter ‘ow much dieting or exercise I do...so it can only be

reduced through medication.’*®

‘Many tended to devalue the importance of lifestyle changes in controlling FH and place their hope in
medication.’?

Disease identity

Importance of establishing that high
cholesterol levels are not self-
inflicted

‘It enables me to emphasise that it is not my fault, that it’s something inherited.”®?

‘they always described FH as a hereditary condition to underline that their cholesterol issues were not due to
unhealthy lifestyle.”®

Receiving genetic diagnosis
provides certainty

‘I guess it is a relief in a funny way because I had an answer to what was quite a surprising
medical condition that I had...so at least [ know now and can take preventative measures.’>*

it provided an aetiological explanation and diagnostic label, confirmed current risk management practices...’?*

The influence of
family

Desire to protect children

‘we want to help him...[so] we have decided to give him statins until he is 16...we’ve covered
him until he’s old enough to decide for himself.”%®

‘In fact, the main concern for the affected parents appeared to be the well-being of their children...’#

Parental influence upon treatment
related behaviours

‘my parents, specifically my mom, were really integral in teaching us types of food to eat..’>

‘AYAs expressed how their perceptions of their parents experience have influenced their perceptions of the
respective treatment options.”>

FH and its treatment become
normalised within families

“Since I grew up with FH and had a relatively good diet and good habits and routines, it makes it
easier.’¥’

‘FH carrier children typically reported it had become habit to maintain a healthy, non-fat diet. Commonly the
whole family, including the non-carriers, kept to the same diet restrictions.”>®

Informed decision
making

HCP interactions

‘My daughter. I don’t think she really understood what [high cholesterol] really meant until she
came here and talked with doctor.’*®

‘The doctors presentation of FH, however, influenced all patients perceptions of the risk and severity of the
diagnosis.”®

Inadequate and/or incorrect
knowledge about FH & treatment

‘in the newspapers, the stories that you cut out butter, red meat, etc., and you’ll be okay.’®!

‘Many informants still had unanswered questions or were felt to lack relevant knowledge.’*

Concerns about side effects of FH
medication

‘would I be able to have children at all after taking all these medicines for years?’#

‘Parents reported having strong concerns about statin treatment in children, not only because of their long-term
safety but also potential side effects.”s®

Inco
rpor

FH and it’s treatment does not have
big impact upon life

“You don’t have to plan your life around it. You don’t have to wonder, can you have children or
not.”s!

‘FH was not viewed as a significant burden, but more of a lifestyle adjustment, involving a healthy diet,
exercise, and statin treatment from an early age.”*®
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Balancing FH treatment with other
competing priorities

‘Our two children, who were often ill....My husband...travelled all the time, so I almost had
more than I could put up with at that moment.”®?

“Young adults also articulated challenges maintaining diet and exercise regimes while adjusting to a new
routine and environment at college or in workforce.’?

Lifestyle advice treatment is
restrictive and difficult to follow

‘I’ve changed my diet as much as I can... don’t want to bother too much and speculate, live an
unworthy life and diet at the age of seventy. I’d rather be happy and die when I’'m fifty.”?*

‘Making dietary changes had been the worst aspect of their condition, and this included people who already
had CHD. ¢

Social implications of following FH
treatment

‘Some people comment on the things I eat. And then I’'m like ‘well actually I have to eat this
because I’ve got FH and I have to watch my diet.”>*

10 young adults articulated how concern over peers’ opinions or overt peer pressure-restricted social activities
centered around eating.’?

= )
5} =
=2 e = T T T T T 5 T - T T
£ ‘E = > Desire for further support and I think having the resources [would make it easy to adhere to lifestyle treatment]...like seeing a ‘..expressed a desire to be able to access educational resources in one place and for a way to reach out to others
= £ 2
& o~ '_g guidance nutritionist that can give you options....”> who could provide solidarity, comfort and aid with management of FH.’*°
&

AY A= adolescent and young adult; HCP = healthcare professional; CHD = cardiovascular heart disease
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Table 3: Occurrence of descriptive themes across the included papers and samples ,
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| 15 | Senior et al, 200281 | | v | v | v | v | v | | v | | | | | |

HCP = healthcare professional
. Themes identified within supplementary papers were only documented if they were evident in extracted data not reported in the primary paper and vice versa.
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Table 4: Identified enablers and barriers to treatment adherence

Enablers

Barriers

Other family members following treatment regime

Mismatch between perceived and actual risk

Commencement of treatment from a young age

Concerns over the use of lipid lowering
medication

Parental responsibility to care for children

Prioritisation of medication over lifestyle
treatment

Confidence in ability to successfully self-manage their
condition

Lifestyle treatment is difficult to comply with

Receiving formal diagnosis of FH

Prioritisation of other life events

Practical resources & support for following lifestyle
treatment

Inadequate and/or incorrect knowledge of
treatment advice

A positive relationship with healthcare professional
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Discussion

This synthesis has produced new insights into the factors influencing treatment adherence in FH which have

implications for clinical practice and future research.

We found that individuals did not perceive FH as a threat to their health except in those who had
experienced symptoms of CVD or had a family history of FH related CVD, as previously reported by
others.%%-% This low perception of risk may be the result of the disease being relatively symptomless and the
adverse consequences too far in the future to comprehend, This idea is reinforced by studies reporting
heightened perceived risk amongst older individuals’ and young adults perceiving their health to be average
or above that of the general population.!® The minimal threat to health may explain the findings that being
diagnosed with FH does not increase psychosocial dysfunction in children’! 72, nor negatively impact upon
self-reported quality of life (QOL) or rates of depression and anxiety in adults.”*>-7¢ While these findings are
positive, individuals who do not view their disease as a serious threat may be less motivated to adhere to
treatment which may explain the findings of higher self-reported medication adherence in older individuals”
8 and high non-adherence rates in individuals under 36 years.” These findings are concerning as individuals
who do not adhere fully to treatment have been found to have higher levels of LDL-C.”” 7 80 Furthermore,
while treatment has substantially reduced the risk of CVD individuals still remain at a higher risk than the
general population.? 82 This may be a consequence of LDL-C targets not being met by large numbers of
treated adults'> 1798083 and children®* 85 and/or the presence of other risk factors independently associated

with CVD.3687

Our findings suggest this low risk perception may be mediated by beliefs that the risks are avoidable through
effective treatment, in line with previous research.!® 67238 These beliefs have been found to positively
influence attitudes towards medication, increasing self-reported intentions to comply with medication !° and
rates of adherence.?® However, individuals attitudes toward treatment behaviours may have a greater
influence upon their intention to engage in treatment than their beliefs.!® Our findings of negative attitudes
toward certain aspects of treatment are therefore important to explore. We found individuals to perceive
dietary recommendations as restrictive and impacting upon their QOL, as have others.”? °° Some also
believed they were unnecessary if taking medication, likely explaining low uptakes of lifestyle treatment
compared to medication.®®°! We also found negative attitudes towards medication due to side effects and
anxieties about long-term safety, similar to others.'® 8392 In contrast to these studies, we found anxiety about
the development of side effects and complications of long-term use to be more prevalent than lived
experience of side-effects. These negative attitudes are surprising as the dietary recommendations do not
differ substantially from those for the general population and the safety and tolerability of statins have been

demonstrated in adults®?® and children.%4-%¢
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Our finding of widespread inadequate knowledge of the treatment recommendations may explain the
negative attitudes. It has been reported previously that awareness of the role of PA in treatment is low®” and
while individuals are mindful of the need for dietary treatment little is known about the depth of this
knowledge.”? %097 This finding may be the result of the inconsistency in treatment advice provided with
many not receiving the recommended lifestyle advice®! °8 % or medication treatment®? 85 9198 100101 gnd for
those that do, it is often not provided by HCPs with specialist FH knowledge.’! * As a result, we found
many individuals are left wanting more information about treatment, in line with previous research,’ °7 This
is concerning as many report using the internet to search for such information®' which cannot be easily
regulated and may be fuelling our further finding of a high prevalence of incorrect knowledge. Furthermore,
individuals may be falsely interpreting negative media coverage of statin medication'%? to be relevant to
their condition. This may be negatively influencing adherence to treatment as concerns about general
medication overuse have been found to be heavily influential in shaping attitudes toward FH medication'’
Ensuring individuals have a comprehensive and factually correct understanding of the treatment

recommendations is therefore essential to optimise adherence.

As this synthesis highlighted that parents take responsibility for their childs’ treatment, it is important to
ensure they are knowledgeable about the recommendations to help their children develop healthy habits
from a young age. Previous research has found that children who follow dietary guidelines from a young age
have more positive attitudes towards this aspect of treatment’! and have improved dietary intakes in
childhood!%3-195 which are maintained into young adulthood.!% Furthermore, forgetfulness is frequently
reported as a reason for medication non-adherence!6 7277 788092 and starting treatment at a young age may
help overcome this by instilling a routine, as found by others.!?’ It is also important to ensure that when
individuals reach an age where they become responsible for their own care, they themselves are equipped
with the relevant knowledge to continue to make informed decisions. While there was insufficient data to
draw conclusions about best practice for this age group, it appears that transitioning from living at home,

adjusting to new routines and prioritising other things in life are common barriers to be targeted.?> 4’

Our findings also highlight the importance of receiving a genetic confirmation of FH. Receiving a medical
diagnosis empowered individuals to take control of their condition, providing motivation to continue or
commence medication and lifestyle treatments. The positive influence of diagnosis upon medication efficacy
beliefs and adherence have been reported in previous research.®” 6 108109 However, in contrast to our
findings it has been reported that positive genetic results have either no effect®® or weaken beliefs!0®
regarding the efficacy of lifestyle treatment. However, in both cases the changes in beliefs did not have a
negative impact upon their actual behaviours. Given our further finding that individuals find medical

diagnosis useful in social situations, a common identified barrier to adhering to dietary recommendations, it
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may be that genetic diagnosis exerts positive effect upon adherence beyond its influence of illness and

treatment beliefs.
Strengths and limitations

Our thematic synthesis adhered to ENTREQ guidelines and used transparent and robust methodology. The
comprehensive search strategy, involvement of more than one researcher at each stage of analysis, input
from clinicians to corroborate the interpretation of the results and detailed appraisal of the included studies
strengthen our findings. The analytical themes generated were produced from descriptive themes that were
each evident across a large number of the included papers. The synthesis included data from 264 individuals
with FH and 13 family members across eight countries, encompassing a wide range of ages, duration of
diagnoses, primary and secondary CVD prevention and regional differences in healthcare provision.
However, all individuals were from developed countries, the majority had high education levels and there
were few from ethnic minority groups. This may limit the generalisability of the findings to all individuals
with FH. Furthermore as the majority were recruited from lipid clinics and their beliefs may not reflect those
opting out of treatment for their condition. Lastly, there were insufficient papers to explore if the factors
influencing treatment adherence differ between adults and children with FH and care should be taken when

extrapolating results to younger individuals.
Implications for clinical practice

We have identified seven enablers and six barriers to treatment adherence (Table 4) to be considered by any
HCP delivering advice to individuals with FH and have produced the following 12 suggestions for clinical

practice:

1. Ensure individuals are aware of the risk to their health, without instilling fear through emphasising the

effectiveness of medical and lifestyle treatment
2. Where possible, ensure all individuals receive genetic confirmation of their condition

3. Communicate that despite the asymptomatic nature of the condition, adhering to treatment from a young

age will deliver the greatest benefits to health

4. Discuss medication within an FH context, emphasising its necessity and distinguishing it from the use of

medication in treatment of other causes of high cholesterol

5. Provide reassurance that medication is safe and side effects uncommon, with reference to relevant clinical

guidelines indicating their safety for use by children highlighted to parents

6. Inform patients that side effects are specific to each type of medication and encourage discussion of any

problems so alterative medications can be offered
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7. Communicate dietary advice as being a lifestyle change rather than a restrictive diet with advice tailored

to the individual needs and preferences of each individual

8. Ensure individuals have a factually correct understanding of the dietary recommendations and provide

credible resources individuals can access if they require further support or guidance

9. The benefits of adhering to lifestyle treatment for management of their disease and their overall well-

being, should be revisited at each clinic appointment

10. Treatment should begin early, with parents advised that prior to medication, dietary recommendations
can be followed from the age of five. Non-affected family members can also be encouraged to follow

guidelines, facilitating a family-based approach to aid adherence.

11. Treatment advice to be provided in family-based clinics if possible, or ensure adult and paediatric

services are closely linked

12. Adolescent patients to be offered opportunity to transition to an adult clinic between the ages of 16-18 to

take responsibility for their own treatment before they leave home
Comparison with treatment adherence in similar medical conditions

The limited literature regarding treatment adherence in FH makes comparison of findings with the present
synthesis difficult. However, extensive research has been conducted into treatment adherence for other
chronic conditions which are also asymptomatic in the early stages such as hypertension, high cholesterol
from non-genetic conditions and type 2 diabetes mellitus, for which treatment adherence rates are also low.
10T While it is beyond the scope of this review to compare and contrast the findings in detail, overall the
enablers and barriers were similar to those found to exist for individuals following treatment for these
similar conditions. For example, negative perceptions of medication, beliefs that treatment is not necessary
due to lack of symptoms, medication side effects and a lack of knowledge about treatment and/or disease
were identified as barriers to adherence for those advised treatment to manage risk factors for the primary
and secondary prevention of CVD.!2-114 Furthermore, similar findings have been reported in individuals
with type 2 diabetes mellitus.'!5-!17 A unique finding of the present synthesis, however, was that starting
treatment from a young age and being surrounded by other family members following treatment facilitates
adherence. This is reflective of the genetic inheritance pattern in which an individual will always have one
affected parent, which is uncommon in other chronic conditions. Although support from family members,
and the involvement of parents, has been identified as an enabler to treatment adherence for individuals with
type 2 diabetes mellitus,'!3 118 119 the adherence behaviours that parents with FH model to family members is

of particular importance in the treatment of FH.
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Future research

With treatment most effective when started at a young age,® '8 and our findings of a positive effect upon
later life adherence, further qualitative research exploring the perspectives of children is required to allow
HCPs to tailor advice to support maximal adherence during this crucial period. The findings of widespread
inadequate and/or incorrect knowledge of the treatment recommendations warrants investigation into what
advice is being given, and by whom. As individuals who have self-selected to receive treatment have
concerns about medication, it is likely that there are many individuals opting not to receive treatment for
themselves or their child due to these concerns. Future research is needed to explore their perceptions to

develop effective interventions that could encourage them to seek treatment.
Conclusions

This qualitative evidence synthesis has systematically reviewed and synthesised the available evidence
concerning the experiences and beliefs of individuals with FH regarding their condition and its treatment. It
has uncovered several enablers and barriers that are to be utilised in clinical practice to facilitate optimal
treatment adherence in this high-risk clinical population group. It has also highlighted significant research
gaps which need to be addressed to gain a more comprehensive understanding of how these individuals can

be supported to adhere to lifelong treatment.
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Figure 1: PRISMA Flow diagram

Figure 2: Thematic schema illustrating influence of analytical themes upon treatment adherence
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Figure 1: PRISMA Flow diagram

]

Additional records identified from

grey literature, contacting authors

and hand searching reference lists
(n=13)

oNOYTULT D WN =

Records identified through
database searching
(n=1133)

Identification

_
w
&
<
&
<

]

17 Records after duplicates removed
18 (n=990)

A 4

~
Screening

Records screened ] Records excluded
25 (n=990) (n =940)

N
~
A

28 \ 4

Full-text papers excluded,
Full-text papers assessed with reasons

for eligibility (n=26)
(n=50)

33 Full text not available = 1

w
Eligibility

34 No primary qualitative data
35 presented in findings = 6

37 Study population did not have
clinically diagnosed FH/ not possible
to extract information from those
39 with FH = 16

40 v
41 Data not relevant to the aims or
42 — Papers included in objectives of this review= 3

43 gualitative synthesis

44 (n=24)

(18 original papers and 6
supplementary papers
reporting findings of 15

49 individual population

50 ) samples)

N
(o)}
Included

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Figure 2: Thematic schema illustrating influence of analytical themes upon treatment adherence
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Supplementary File 1: Deviations from protocol

BMJ Open

Stated in protocol

What we did

Rationale for deviation

‘Only studies in which the full text is
available in English will be eligible for
inclusion’

We did not place any limits upon language
of included papers

We aimed to overcome the recognised restrictions of individual qualitative study findings, by gathering
and examining a wide range of patient perceptions and experiences. After an initial scope of the
available evidence base in this population group, it was apparent that the number of potential papers to
be retrieved would be manageable by the research team. Therefore, the decision was made to remove this
exclusion criteria, in order to identify all relevant evidence in line with the comprehensive searching
approach to be taken in this review. This is in line with available guidance which advises that language
filter decisions should be made in reference to the aims of the review.?

“The participants include individuals
aged > 10 years’

We did not place any limits upon age of
included participants.

The database searching retrieved a paper reporting findings from a sample which included children aged
8 years. As it was not possible to extract the data from only participants aged 10 years and older, using
the original inclusion criteria the paper would have to be excluded from the synthesis. This paper was
one of only 3 papers retrieved that reported findings from samples including children, therefore the
findings were perceived to be very valuable to the synthesis. Children are often diagnosed with FH
before the age of 10, and U.K. and international guidance advise treatment with lifestyle advice, with
lipid lowering therapy to be implemented when they reach a suitable age.** Furthermore, it is stated in
the NICE guidelines that lipid lowering drug treatment should be commenced by the age of 10 and statin
therapy can be considered at 8-10 years of age.

‘Both stages of data extraction will be
carried out independently by two
reviewers (AS, FJK)...’

First stage of data extraction (study details)
was carried out by two reviewers (JC,
FJK) and second stage (study findings) by
two reviewers (AS, FJK).

This was to split work between review members.

“The two reviewers (FJK, AS) will then
work in collaboration to develop initial
descriptive themes and categories based
upon the raw data...’

Three reviewers (FIK, AS, EW) worked in
collaboration for the second two stages of
thematic synthesis.

EW joined review team after publication of protocol. We felt having a further expert opinion from a
health psychologist would improve the synthesis output.

‘The findings are intended to be used in
the development of future intervention or

guidelines....’

The findings are presented with a focus on
informing clinical practice

The findings were interpreted to be of particular importance to clinical practice. While the findings are
still useful to intervention and guideline development, this paper will focus upon their application in a
clinical setting,
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Supplementary File 2- ENTREQ reporting guidelines checklist

ENTREQ: Enhancing transparency in reporting the synthesis of qualitative research %

No

ltem

Aim
Synthesis
methodology

Approach to
searching

Inclusion criteria

Data sources

Electronic Search

strategy

Study screening

methods

Guide and description

State the research question the synthesis addresses.

Identify the synthesis methodology or theoretical
framework which underpins the synthesis, and
describe the rationale for choice of

methodology (e.g. meta-ethnography, thematic
synthesis, critical interpretive synthesis, grounded
theory synthesis, realist synthesis, meta-
aggregation, meta-study, framework synthesis).

Indicate whether the search was pre-planned
(comprehensive search strategies to seek all
available studies) or iterative (to seek all available
concepts until they theoretical saturation is
achieved).

Specify the inclusion/exclusion criteria (e.g. in
terms of population, language, year limits, type of
publication, study type).

Describe the information sources used

(e.g. electronic databases (MEDLINE, EMBASE,
CINAHL, psycINFO, Econlit), grey literature
databases (digital thesis, policy reports), relevant
organisational websites, experts, information
specialists, generic web searches (Google Scholar)
hand searching, reference lists) and when the
searches conducted; provide the rationale for using
the data sources.

Describe the literature search (e.g. provide
electronic search strategies with population terms,
clinical or health topic terms, experiential or social
phenomena related terms, filters for qualitative
research, and search limits).

Describe the process of study screening and
sifting (e.g. title, abstract and full text review,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 38 of 51

Reported on
page #

Page 4 & 5

Protocol and
page 7

Protocol, page
6 and
supplementary
file 3

Protocol and
page 6

Protocol, page
6 and
supplementary
file 3

Protocol, page
6 and
supplementary
file 3

Protocol and
page 7
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No

10

11

12

13

ltem

Study characteristics

Study selection
results

Rationale for
appraisal

Appraisal items

Appraisal process

Appraisal results

BMJ Open

Guide and description

number of independent reviewers who screened
studies).

Present the characteristics of the included

studies (e.g. year of publication, country,
population, number of participants, data collection,
methodology, analysis, research questions).

Identify the number of studies screened and provide
reasons for study exclusion (e,g, for comprehensive
searching, provide numbers of studies screened and
reasons for exclusion indicated in a
figure/flowchart; for iterative searching describe
reasons for study exclusion and inclusion based on
modifications t the research question and/or
contribution to theory development).

Describe the rationale and approach used to appraise
the included studies or selected findings (e.g.
assessment of conduct (validity and robustness),
assessment of reporting (transparency), assessment
of content and utility of the findings).

State the tools, frameworks and criteria used to
appraise the studies or selected findings (e.g.
Existing tools: CASP, QARI, COREQ, Mays and
Pope[25]; reviewer developed tools; describe the
domains assessed: research team, study design, data
analysis and interpretations, reporting).

Indicate whether the appraisal was conducted
independently by more than one reviewer and if
consensus was required.

Present results of the quality assessment and
indicate which articles, if any, were
weighted/excluded based on the assessment and
give the rationale.
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Reported on
page #

Page 8, table 1
and
supplementary
file 4

Figure 1 and
page 8

Protocol,
pages 6-7 and
supplementary
file 4

Protocol,
pages 6 and
supplementary
file 4

Protocol,
pages 6-7,
supplementary
file 4

Page 12, Table
1&
supplementary
file 4
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No

14

15

16

17

18

19

20

21

ltem

Data extraction

Software

Number of
reviewers

Coding

Study comparison

Derivation of
themes

Quotations

Synthesis output

BMJ Open

Guide and description

Indicate which sections of the primary studies were
analysed and how were the data extracted from the
primary studies? (e.g. all text under the headings
“results /conclusions” were extracted electronically
and entered into a computer software).

State the computer software used, if any.

Identify who was involved in coding and analysis.

Describe the process for coding of data (e.g. line by
line coding to search for concepts).

Describe how were comparisons made within and
across studies (e.g. subsequent studies were coded
into pre-existing concepts, and new concepts were
created when deemed necessary).

Explain whether the process of deriving the themes
or constructs was inductive or deductive.

Provide quotations from the primary studies to
illustrate themes/constructs, and identify whether
the quotations were participant quotations of the
author’s interpretation.

Present rich, compelling and useful results that go
beyond a summary of the primary studies (e.g. new
interpretation, models of evidence, conceptual

models, analytical framework, development of a new

theory or construct).
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file 5

Supplementary.
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Table 2 and
pages 13-16

Table 4 and
pages 22-25
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I Supplementary File 3- Full details of search strategy

32 Full details are available in the published protocol®” but are detailed briefly below.
63  Search Strategy

8  MEDLINE, Embase, PsycINFO (via OVID), Cochrane library and CINAHL databases were searched from
15 inception to 05/09/2018. We used a validated qualitative search filter*?) and population specific search
terms. The search strategy that was used in MEDLINE is displayed in Appendix 1. The OpenGrey database
13 and specialist websites (HEART UK, British Heart Foundation, The FH Foundation and The Simon Broome
18 Register) were also searched up until 05/09/2018. The reference lists of the 50 papers taken to the full text
19  screening stage were also hand searched. When only an abstract was available, the lead author was

%@ conducted in attempt to retrieve the full text. When contacting the lead authors of the included papers as part

20  of the quality appraisal stage, enquiries were also made about any unpublished work.
ﬁ Appendix 1: Search Strategy used in MEDLINE 05/09/2018
23 1. (familial adj1 hypercholesterolemia).ti,ab, Kf.

?4 2. (familial adj1 hypercholesterolaemia).ti,ab, kf.

35 3. (inherit* adjl high adj1 cholesterol).ti,ab, Kf.

88 4. *Hypercholesterolemia/ge [Genetics]

i? 5.1lor2or3o0r4

38 6. interview™ ti,ab.

$9 7. exp. Interviews/

29 8. experience*.tw.

24 9. qualitative.ti,ab.

g@ 10.6or7o0r8or9

29 11.5and 10

Page 1of1
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Supplementary File 4- Quality appraisal methodology and results

Methodology

The CASP tool, endorsed by the Cochrane Collaboration,* asks 10 questions relating to the rigour of the
methodology used, quality of reporting and relevance of findings. To ensure comprehensive evaluation of
methodological quality, these questions were answered with further consideration of 12 criteria produced by
an expert panel.!'? As the purpose of the quality appraisal was to determine the methodological strengths and
limitations of studies included in the synthesis, the lead authors of each paper were contacted to obtain
further information in an attempt to overcome the recognised issued of poor reporting in qualitative research.
Information from multiple papers involving the same sample was pooled when appropriate. Each author was
given 1 month to respond. Two reviewers (AS, FK) independently appraised each study, assigning a rating
of 0, 1 or 2 for each question which reflected the extent to which the obtained information from paper and
author answered the criteria (O=not addressed, 1=partially addressed, 2=fully addressed). The reviewers then
met to come to a consensus of individual and total scores, resolving differences through discussion. The
reviewers then decided upon threshold for low, medium and high rated quality that they felt adequately

captured the quality of the included papers.

Summary of results

Table 1 displays the CASP score breakdowns for each paper. Table 2 displays further details of the
methodological limitations and transferability considerations of each included paper.

Page 1of6
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Table 1: CASP appraisal scores of included studies
N Was Is qualitative Was the Was the recruitment | Were the data Has the Have ethical Was the Is there a Is the research | Overall score Did author
2 there a methodology | research design | strategy appropriate | collected ina relationship issues been data clear valuable? (out of 20) provide
§ clear appropriate? appropriate to to the aims of the way that between taken into analysis statement of further
I Reference statement address the aims research? addressed the researcher and consideration? | sufficient findings? information?
TEl of of the research? research participants been ly
8 research issue? adequately rigorous?
aims? considered?

Agard et NO
1 al. 200549 2 2 2 2 2 0 1 0 1 1 13

DeAngeli NO
2 setal, 2 2 2 1 1 1 0 1 1 2 13

2017°°

Frich, YES

200746 2 2 2 2 2 2 2 2 2 2 20

Frich et YES

al. 200662 2 2 2 2 2 2 2 2 1 2 19
3 Frich et YES

al 200753 2 2 2 1 2 2 2 2 2 1 18

Frich et YES

a1 20072 2 2 2 2 2 2 2 2 2 2 20

Hallowell YES

etal, 2 2 2 2 2 1 2 1 1 2 17

2017°1
4 Jenkins et YES

ol 20135 2 2 2 1 2 0 2 1 1 2 15

Jenkins et YES

al 201352 2 2 2 1 2 0 2 1 0 1 13

Hardcastl YES
5 eetal, 2 2 2 2 2 1 2 1 2 2 18

201523

Hollands NO
6 |etal 2 2 2 2 0 0 2 1 1 1 13

2012°*

Hollman YES
7 etal, 2 2 2 2 2 1 2 2 2 2 19

2004>°

Keenan et YES
8 al. 201856 2 2 2 2 2 0 2 1 1 2 16

Kirkegaar YES
9 | detal 2 2 2 2 2 1 2 2 1 1 17

2014”7
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Mackie et
al, 2015°8

19

NO

10

Sliwinski
et al,

2017%

19

NO

11

Meulenka
mp et al,

2008°°

19

YES

12

Mortense
netal,

2008%°

11

NO

13

Urke,
2016%7

20

NO

Weiner,
20068

18

YES

14

Weiner
and
Durringto

n, 200828

17

YES

Weiner,
2009%*

16

YES

Weiner,
2011%°

16

YES

15

Senior et
al, 200251

2

2

2

2

1

0

0

1

1

1

12

NO

Scoring system: 0=No criteria fulfilled or can’t tell; 1= some criteria fulfilled; 2= All criteria fulfilled. In reference to the criteria suggested for each question by CASP tool(53) and further criteria as described by Santiago-Delefosse et

al.(122)
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:Su Y i imitati ility i i inclu
1 Table 2: Summary of methodological limitations and transferability considerations of the included papers
2
3 = =]
=3 w . . T .. . .
4 EE | Reference o g% o Methodological and reporting limitations Transferability considerations of sample
5 wn < g O -%
Oocwmw <
6 Agard et Lack of details provided about the rigour of the analysis process. No sampling strategy used but sample comprised of a good range of ages, genders,
7 al, Authors self-selected the data from interviews to transcribe. history of CVD events and age of diagnosis.
8 2005%° 13 Low Data saturation not discussed. All recruited from one clinic.
9 1 Relationship between researcher and participants was not adequately considered. All from Sweden.
10 Credibility of findings and the limitations of study design not addressed when reporting the findings.
No details of informed consent or if participants were told about data confidentiality or their right to
1 withdraw.
12 DeAngeli Ethical issues not addressed. All very motivated and engaged individuals to volunteer for this group.
13 setal, Group meetings may have resulted in lack of representative findings as certain individuals may have Many receiving apheresis treatment.
50 dominated the conversations or individuals may have felt unable to voice their own opinions.
14 2 2017 13 Low Lack of disconfirming cases presented
15 No details of informed consent or if participants were told about data confidentiality or their right to
16 withdraw.
Frich, Study limitations not addressed when reporting the findings.
2007
12 Frich et Lack of disconfirming cases presented and discussion against the findings.
al, 19 High i i inid clini
All motivated to seek treatment as active attendees of lipid clinic.
20 2006° iori i
Majority young (70% 10-39 years) and asymptomatic.
21 3 Frich et Lack of disconfirming cases presented and discussion against the findings. Large (40) sample size.
22 al, 18 High All from Norway. o
23 200753 All recruited from one lipid clinic.
24 Frich et Study limitations not addressed when reporting the findings.
I .
25 al, 20 High
24
2007
26
27 Hallowell Lack of details provided about the rigour of the analysis process
etal, i Relationship between researcher and participants was not adequately considered
28 201751 17 Medium P P P a y All participants regularly attend lipid clinics and opted in for DNA testing.
_ — _ E— _ _ — Relatively well education (42% university education).
29 Jenkins et Credibility of findings and the limitations of study design not addressed when reporting the findings All participants from Scotland.
30 4 al, - 15 Medium Relationship between researcher and participants was not adequately considered. No sampling strategy used so likely not representative.
31 2013 Half of patients from professional/skilled non-manual background.
32 Jenkins et Lack of details provided about the rigour of the analysis process. Ethnicity not provided but authors state majority white British.
33 al, 13 Low Credibility of findings and the limitations of study design not addressed when reporting the findings. | Recruited from two lipid clinics.
34 2013°2 Relationship between researcher and participants was not adequately considered.
35 Hardcastl Analysis carried out by one individual only with no independent verification of themes conducted. Sample not randomly selected.
5 eetal, 18 High Relationship between researcher and participants was not adequately considered. Recruited from one clinic.
36 201523 All live in metropolitan Perth, Australia.
37 Hollands Lack of disconfirming cases presented and arguments against findings. Recruited across 11 lipid clinics.
38 etal, Data saturation not discussed. All from the U.K.
39 6 20124 13 Low Relationship between researcher and participants was not adequately considered. All recently identified as being at risk of FH and during study received either clinical
40 Credibility of findings and the limitations of study design not addressed when reporting the findings. or DNA test results.
41
42
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Sample included in analysis includes participates with DNA positive and Non-DNA
positive diagnosis.
Majority (14/19) white British.

Hollman Relationship between researcher and participants was not adequately considered. All Swedish.
7 et al, 19 High All recruited from one lipid clinic.
2004
Keenan et Credibility of findings and the limitations of study design not addressed when reporting the findings. All had consented to genetic testing.
al, Relationship between researcher and participants was not adequately considered. All from Scotland.
2018°6 Analysis carried out by one individual. All participants white, and majority highly educated.
8 16 Medium Majority of participants asymptomatic.
Patients were self-selected from HCP who excluded participants if they felt they
were too vulnerable, which included if had experienced a recent bereavement.
13 of parents had FH, 4 were spouses of those with FH
Kirkegaar Lack of results to support conclusions drawn. All asymptomatic.
9 detal, 17 Medium Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 2 FH patients and 1 relative of FH patient.
2014%7
Mackie et No details of informed consent or if participants were told about data confidentiality or their right to Most participants had private medical insurance, were white and all actively engaged
al, 19 High withdraw. with the healthcare system.
20158 All recruited from same healthcare system.
10 Sliwinski No details of informed consent or if participants were told about data confidentiality or their right to All patients from Massachusetts, U.S.A.
et al, 19 High withdraw.
2017%
Meulenka Relationship between researcher and participants was not adequately considered-three interviewers All recruited from one health intuition.
11 mp et al, 19 High carried out the interviews and the potential bias this may incur was not addressed All engaged with healthcare system and willing to talk about their condition.
2008>° 11/16 were females.
Mortense Lack of details provided about the study methodology or rigour of analysis process. Half participants were reaching treatment goals, half were not.
netal, Data saturation not discussed. All recruited from one genetic centre.
12 2008%° 11 Low Relationship between researcher and participants was not adequately considered. All Danish.
Credibility of findings and the limitations of study design not addressed when reporting the findings. Only 1 female in the group of patients reaching treatment targets
Ethical issues not addressed.
Urke, Coding and analysis of data was primarily independent, with the student’s supervisors only Sample comprised of non-attenders at clinic-not been seen for at least 2 years
13 201647 20 High overseeing it. Wide geographical spread, but all participants from Norway
Participants recruited from one clinic
Weiner, Analysis by single researcher and potential bias not addressed
20068 18 High Data saturation not discussed.
Relationship between researcher and participants was not adequately considered.
Weiner Analysis by single researcher and potential bias not addressed.
and . Data saturation not discussed. . . o . .
Durringto | 17 Medium Relationship between researcher and participants was not adequately considered. Quota sampling used but all were white and majority (28/31) white British, 65%
n. 200826 Credibility of findings not addressed when reporting the findings. were >46 years old and 50% from professional occupations.
14 L _ . - Participants recruited frc_)m one clinic.
Weiner, Analysis by single researcher and potential bias not addressed. Half self-reported experiencing some form of CHD.
2009%* 16 Medium Data saturation not discussed. o . All from North England, U.K.
Relationship between researcher and participants was not adequately considered. All attended lipid clinic for at least 1 year, most for substantially longer.
Credibility of findings not addressed when reporting the findings.
Weiner, Analysis by single researcher and potential bias not addressed.
2011%° 16 Medium Data saturation not discussed.

Relationship between researcher and participants was not adequately considered.
Credibility of findings not addressed when reporting the findings.
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15

Senior et
al,

2002%1

12 Low

Lack of details provided about the study methodology or rigour of analysis process.

Ethical issues not addressed.

Data saturation not discussed.

Credibility of findings or limitations of study methodology not addressed when reporting findings.
Relationship between researcher and participants was not adequately considered.

All motivated to participate in research as recruited from ongoing trial.

All lived in central London.

All clinical diagnosis, but 5 had DNA diagnosis confirmed and 2 had negative DNA
test.

Additional references (To those listed in main manuscript)

112. Santiago-Delefosse M, Gavin A, Bruchez C, Roux P, Stephen SL. Quality of qualitative research in the health sciences: Analysis of the common criteria present in 58
assessment guidelines by expert users. Social Science & Medicine. 2016;148:142-5

Page 6 of 6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

a v B~ W

~N

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25
26
27

28

29
30
31

BMJ Open Page 48 of 51

Supplementary File 5: Full details of thematic synthesis methodology

Stage 1: Line by line coding

In our protocol we originally planned to analyse the extracted data according to our review
questions regarding factors influencing adherence to treatment. However, few studies directly
addressed this question, therefore the authors put these review questions to one side for the

data extraction process and revisited them for the coding stage.

Two reviewers (AS, FJK) had previously read all papers independently for the critical
appraisal stage. They were therefore familiar with the papers and had discussed them. At this
stage they independently reread and coded, on paper, the extracted data from seven papers.
The process involved line by line coding of the extracted data in which each line of text was
assigned a free code according to its meaning and content. The codes were inductively
created in response to the findings uncovered. The two reviewers then met to discuss and
compare their findings before then deciding upon a preliminary coding frame which they then
used when coding the extracted data from three further papers independently. In addition,
new codes were created when necessary and the reviewers met again to discuss the findings,
making revisions to the coding frame. One reviewer (FJK) then independently coded the
extracted data from each paper using NVivo software. The coding frame was modified and
added to throughout this process, with any changes made discussed with a second reviewer
(AS). By this stage, no new codes were being identified, but some codes were consolidated
into one code and others given more clarification about their meaning. A copy of the finalised
coding frame is available to view (Appendix 1). A second reviewer (AS) performed
secondary coding on 10% of the papers (three papers) before meeting with FJK to compare

findings and ensure consistency of interpretation.

This line by line coding facilitated the translation of concepts from one study to another- a
key component of qualitative synthesis. Most sentences were categorised using more than
one code as a result of having content which had more than one possible meaning e.g.

‘perceived risk’ and ‘relative risk’ or ‘perceived seriousness’ and ‘emotional impact’.
Stage 2: Development of descriptive themes

This stage involves the development of initial descriptive themes based upon the raw data
that closely reflect the aggregative findings of the included studies.*® The two reviewers who

had carried out the coding (AS, FJK) met with a third reviewer (EW) to discuss the findings
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of the coding process. One reviewer (FJK) produced summary reports of each of the 19
identified free codes which provided an overview of the findings across the papers including
illustrative quotes and disconfirming cases. The summaries were descriptive in nature and
avoided any interpretation. These summaries formed the basis of discussion between the
three reviewers. At this second stage, the discussion was carried out in the context of the first
research question- what are the experiences and beliefs of individuals’ in relation to their
condition, its associated morbidity and mortality risk and treatment?’. The discussion was
exploratory in nature and no priori framework was imposed upon the findings at this stage.
The aggregative findings of the studies, as consolidated in the code summaries, were
deliberated, with examination of any similarities, differences and relationships between codes
explored. From this discussion, 20 descriptive themes were identified. These descriptive
themes were reflective of prevalent and persistent findings across the studies. Some of these
themes were reflective of original codes used in the coding process, others were new themes
created to capture more specific and detailed aspects of the original findings of coding
process. For example, the findings captured using the code ‘family influence’ were further
categorised into the descriptive themes ‘parental influence upon treatment related behaviours’

and ‘FH and its treatment becomes normalised within families’.

One reviewer (FJK) then produced a draft summary of these descriptive themes which was
reviewed and discussed with AS and EW before a final version was agreed upon.

Stage 3: Development of analytical themes

The generated descriptive themes captured and aggregated the beliefs and experiences of
individuals with FH in relation to their condition and its treatment. The third stage of
thematic synthesis aims to go beyond the primary content of the original papers to generate
additional concepts or understandings.*® This is considered an essential component of any
qualitative synthesis methodological approach.*? In this review, this meant using the
descriptive themes to answer our research questions regarding how these beliefs and
experiences may influence an individuals’ adherence to treatment and to identify any enablers

and/or barriers to this.

This was achieved by first examining each descriptive theme individually in the context of
treatment adherence through consideration of the relationship between the content captured in
each descriptive theme and individuals ability and/or inclination to adhere to treatment.

Secondly, any relationships between the descriptive themes were explored to identify
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common factors. Each reviewer (FIJK, AS, EW) carried this out independently before meeting
as a group to discuss further. From these discussions, over-arching analytical themes were
identified. These analytical themes were then deliberated in the context of identifying
enablers and barriers to treatment adherence which could be used to inform clinical practice,
policy development and research intervention design. The reviewers met on three occasions
to discuss their findings collaboratively. It was an iterative process in which the analytical
themes were modified until the reviewers felt they adequately explained all the initial
descriptive themes and identified enablers and barriers to treatment.

For example, three of the descriptive themes related to the involvement of other family
members in an individuals’ experiences of having FH and its treatment (FH and its treatment
become normalised within families, parental influence upon treatment related behaviours and
desire to protect children). From these descriptive themes, the reviewers identified the
importance of the behaviours and beliefs of other family members upon an individuals ability
and receptivity to adhering to treatment. This finding was captured in the analytical theme
entitled ‘family influence’. From this analytical theme, the reviewers identified two enablers
to treatment adherence. These enablers were the delivery of care and treatment advice

through family-based clinics and the commencement of treatment from a young age.
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Appendix 1: Finalised coding frame

Code Brief Description
Understanding/biological Account/description of what FH is, their understanding of its aetiology,
knowledge of FH its genetic transmission, its effect upon their body, any symptoms and

any associated short and long term health implications

Perceived risk

The perceived risk of FH as a condition. Their thoughts/beliefs of short
and long term health consequences of FH. Both genetic and behavioural
associated risk.

Perceived seriousness

How serious/important FH and/or it’s associated health consequences
are believed to be

Family history

Account/description of family history of FH diagnosis, treatment and/or
adverse outcomes such as death/serious illness

Life events

Significant milestones/occasions in life i.e. becoming parent, leaving
school, getting married, ageing

Co-morbidities

Other illnesses/conditions that are not FH

Relative risk

Participant compares own risk to that of another person (family
member, peer, abstract person) or to risk associated with another
condition/illness

Management of condition

Account/description of the use/role of medicine or lifestyle in the
treatment of FH.

Perceived efficacy of treatment

Perceptions/beliefs of the effectiveness of treating FH (medication,
lifestyle and other)

Self-efficacy

The perception of an participant upon their own ability to follow
treatment recommendations

Enablers and barriers for
treatment

Any factors that help, enable, motivate OR Any factors that demotivate,
stop or hinder a participant to seek and/or follow treatment advice

Ownership/personal responsibility

How a participant reflects/describes their perceived ownership of their
condition and it’s treatment. How much they perceive the condition to
be their responsibility to manage/treat.

Emotional impact

Any emotion that FH diagnosis, management and/or associated health
outcomes evokes in participants. Includes perceived stigma.

Impact on life

Any change participant has made to their life (everyday or longer term)
as a result of their diagnosis of FH or its treatment

Professional support

Account/description of any involvement of healthcare professionals
and/or medical procedures

Social support

Account/description of the role of family and/or friends in a patients’
experience of their condition and it’s management. practical or
emotional support that individuals receive with regard to managing FH -
i.e, treatment adherence.

Family influence

The influence of participants family upon their decision and ability to
seek/adhere to treatment. Individuals' awareness of how others in their
family network have dealt with screening and treatment and making
decisions based on what other family members have done.

Information/help seeking

Accounts/descriptions of information or resources that participants
would find useful

Parental views

Accounts/descriptions/thoughts/beliefs of parents in relation to their
children.
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