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Abstract 

Introduction: In recent years, large-scale genetic sequencing (LSGS) use within pediatric 

oncology has been growing. LSGS includes sequencing technologies ranging from multi-gene 

cancer panels to whole genome sequencing (WGS). As use of this technology evolves and its 

clinical utility is being studied, it is important to assess all stakeholder perspectives, including 

those of adolescents and parents. 

Methods: A scoping review was performed to describe the current landscape of research on 

adolescent and parent attitudes (motivations and concerns) towards participating in LSGS. A 

single-centre questionnaire study was then performed to assess adolescent and parent 

attitudes towards participating in LSGS cancer research programs at the McGill University 

Health Centre (MUHC).  

Results: Fifteen publications were identified via the scoping review. An analysis of these 

publications provided evidence of gaps in the literature on perspectives from (a) families in 

Canadian contexts and (b) adolescent patients. The most frequently reported motivations 

among the publications were altruism and improved treatment. The most frequently reported 

concern was insurance discrimination.  

Seven individuals participated in the MUHC study, including 6 parents and 1 adolescent. All 

respondents had elected to participate in LSGS. Information seeking and altruism were 

identified as important motivations in their LSGS decision-making, consistent with the scoping 

review. No concerns, including insurance discrimination, were reported as important. 

Conclusions: Individuals considering LSGS after a pediatric cancer diagnosis may weigh multiple 

motivations and/or concerns, depending on the context. More research is needed to better 

understand adolescent and parent attitudes, both at the MUHC and more broadly. 
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Résumé 

Introduction : Récemment, l'utilisation du séquençage génétique à grande échelle (LSGS) en 

oncologie pédiatrique a augmenté. Le LSGS comprend des applications de séquençage allant 

des panels multigéniques de cancers au séquençage du génome entier (WGS). Comme notre 

utilisation et notre compréhension de l’utilité clinique du LSGS évoluent, il est important 

d'évaluer toutes les perspectives des personnes impliquées, y compris celles des adolescents et 

des parents. 

Méthodes : Une revue de la littérature a été effectuée pour décrire l’état actuel de la recherche 

sur les attitudes (motivations et préoccupations) des adolescents et des parents à l’égard de la 

participation au LSGS. Une étude monocentrique par questionnaire a ensuite été réalisée pour 

évaluer les attitudes des adolescents et des parents à l’égard de la participation aux initiatives 

de LSGS en oncologie au Centre universitaire de santé McGill (CUSM).  

Résultats : Quinze publications ont été identifiées par la revue. Une analyse de ces publications 

démontre le manque d'études sur les perspectives (a) des familles dans des contextes 

canadiens et (b) des patients adolescents. Les motivations les plus fréquemment mentionnées 

dans les publications sont l'altruisme et l'optimisation du traitement. La préoccupation la plus 

fréquemment signalée était la discrimination en matière d'assurance.  

Sept personnes ont participé à l'étude du CUSM, dont 6 parents et 1 adolescent. Tous les 

répondants ont choisi de participer au LSGS. La recherche d'information et l'altruisme ont été 

identifiés comme des motivations importantes dans leur prise de décision concernant le LSGS, 

conformément à la littérature. Aucune préoccupation, y compris la discrimination de 

l'assurance, n'a été signalée comme importante. 

Conclusions : Les personnes qui envisagent le LSGS après un diagnostic de cancer pédiatrique 

peuvent considérer plusieurs motivations et/ou préoccupations, selon le contexte. D'autre 

recherche est nécessaire pour mieux comprendre les attitudes des adolescents et des parents, 

tant au CUSM que de façon plus générale. 
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Chapter 1: Introduction and literature review 

1.1. Overview 

Cancer is the second leading cause of death among individuals aged 0-15 years in Canada 

(Statistics Canada, 2022). In 2020, the Cancer in Young People in Canada registry reported 925 

new cancer diagnoses among individuals aged 0-15 years in Canada (Public Health Agency of 

Canada, 2020). The Cancer in Young People in Canada registry has previously estimated that 

23% of all Canadian pediatric cancer cases occur in the province of Quebec (Public Health 

Agency of Canada, 2017). Overall, approximately 300 children are diagnosed with cancer each 

year in Quebec.   

Advances in diagnosis and treatment have led to improvements in pediatric cancer survival 

rates in high-income countries, including Canada (Kinsey & Picton, 2021; Malvezzi et al., 2021; 

Rodriguez-Galindo et al., 2015; Ward et al., 2019). In recent years, genetics has become an area 

of particular interest for improving diagnosis and management of pediatric cancer. An analysis 

of publications in Web of Science from 2007 to 2016 found that genetics was the most 

frequently published research domain in pediatric cancer research (Syrimi et al., 2020). Within 

the domain of genetics, large-scale genetic sequencing (LSGS) has contributed valuable 

knowledge and has steadily grown in use; LSGS is an umbrella term that includes sequencing 

applications ranging from multi-gene cancer panels to whole exome sequencing (WES) or whole 

genome sequencing (WGS). In the context of oncology, LSGS commonly involves paired 

sequencing of genetic material from somatic (tumor) and germline (normal or non-tumor) 

tissue samples. 

This thesis will focus on attitudes of (1) adolescents with cancer and (2) parents of children with 

cancer towards LSGS in the setting of a pediatric cancer diagnosis. Throughout this thesis, the 

terms "child" and "pediatric" will be used to describe individuals from 0-18 years of age, unless 

otherwise specified, whereas the term "adolescent" will be used when specifically referring to 

individuals from 12-18 years of age. Additionally, attitudes are operationalized as personally 

important perceived motivations (sometimes referred to as advantages) and concerns 



 14 

(sometimes referred to as disadvantages). The subsequent sections in this chapter will present 

a review of relevant literature followed by the hypotheses and objectives of this thesis project. 

1.2. Large-scale genetic sequencing (LSGS) in pediatric cancer populations 

1.2.1. Purpose: why is LSGS used? 

LSGS has facilitated novel contributions and clinical utility to the ongoing expansion of 

knowledge in the field of pediatric cancer including (1) improving molecular classification of 

tumors, (2) identifying potential targeted treatment options and (3) identifying variants related 

to cancer predisposition (Mody et al., 2017; Sweet-Cordero & Biegel, 2019; Wise, 2019). First, in 

addition to classic categorization by morphology and immunoprofile, LSGS studies have 

provided greater insight into the molecular landscape of pediatric tumors which allows for 

categorization of tumors based on the type of driver mutation(s) present (Cacciotti et al., 2020; 

Fangusaro & Bandopadhayay, 2021; Suurmeijer et al., 2019). Second, this identification of 

driver mutations and subsequent molecular classification of tumors allows for the study of 

treatment efficacy by molecular tumor type, sometimes referred to as targeted treatment 

(Akhavanfard et al., 2020; Khater et al., 2019; Summers et al., 2022; Wong et al., 2020). LSGS 

findings with potential treatment implications have been identified in 25-52% of individuals 

with a primary pediatric cancer diagnosis (Gröbner et al., 2018; Newman et al., 2021) and in 34-

61% of individuals with a recurrent or refractory pediatric cancer diagnosis (Forrest et al., 

2018). Finally, while the aforementioned improvements in cancer knowledge are primarily 

based on LSGS findings from somatic (tumor) tissue LSGS, germline LSGS findings have also 

contributed to the field of pediatric cancer care by improving the ability to identify cancer 

predisposition syndromes (CPSs) (Fiala et al., 2021; Gröbner et al., 2018; Zhang et al., 2015). 

While clinical utility of LSGS is largely cited as a reason for its implementation, the perceived 

purpose of LSGS may vary depending on the viewpoint of the stakeholders. Stakeholders in the 

implementation of LSGS among pediatric cancer populations include researchers, physicians, 

genetic counsellors, ethicists, policy-makers and patients or families offered LSGS. There may 

be heterogenous perspectives on the utility and value of LSGS across and among these groups; 

for example, there have been ongoing discussions about the existence of personal utility and/or 
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disutility for LSGS participants and their families (Bunnik et al., 2015; Halley et al., 2022; 

Hayeems et al., 2021; Mollison et al., 2020). This thesis will focus on the perspectives of 

adolescents with cancer and parents of children with cancer as stakeholders. 

1.2.2. Setting: research LSGS vs clinical LSGS 

Though LSGS use in pediatric cancer populations has largely occurred in research settings, the 

results may nevertheless have clinical implications for pediatric cancer patients (such as those 

described in section 1.2.1.). Efforts have been made to distinguish between the concepts of 

research and clinical interventions (sometimes referred to as clinical treatment). Generally, 

research is viewed as being in the interest of contributing to generalizable knowledge with the 

intent of benefitting future patients while clinical treatment is viewed as being in the interest of 

the patient’s needs, with the intent of benefitting the individual patient (Food and Drug 

Administration, 2019).  

Further distinctions between research and clinical testing have been noted, including 

differences in funding, assessment, access to information by participants/patients, timeframe 

and release of findings (Food and Drug Administration, 2019). As research applications of LSGS 

continue to develop cancer knowledge, conversations regarding the clinical implementation of 

LSGS in adult (Damodaran et al., 2015; Guan et al., 2012; Ku et al., 2013; Pfeifer, 2013; Sabour 

et al., 2017) and pediatric (Janeway et al., 2013; Ortiz et al., 2016) cancer care have been 

occurring in tandem. Currently, many countries have initiatives underway to examine “proof-of-

principle” and infrastructure needs for clinical LSGS use in cancer care (Simons et al., 2021).  A 

notable example is the nationwide Sequencing Tumor and Germline DNA—Implications for 

National Guidelines (STAGING) study in Denmark, which offers WGS to children (0-17 years of 

age) with a newly diagnosed cancer (Byrjalsen, Hansen, et al., 2020). As LSGS use has expanded, 

the distinction between research and clinical applications has become increasingly complex and 

blurred (Bertier et al., 2018). In the past five years, clinical LSGS has even become routinely 

available in certain tertiary/quaternary hospitals. 
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1.2.3. Population: who has access to LSGS? 

LSGS use in pediatric cancer populations has followed behind LSGS use in adult cancer 

populations, with the slower application timeline being partially due to differences in cancer 

rates and added ethical concerns around genetic testing of minors (Johnson, Hamilton, et al., 

2017; Printz, 2020; Salzer & Hutter, 2021). However, research involving LSGS has shown that 

pediatric cancers differ molecularly from adult cancers (Bandopadhayay & Meyerson, 2018; 

Gröbner et al., 2018; Ma et al., 2018). These findings suggest that LSGS use in pediatric cancer 

contributes valuable knowledge specific to the diagnosis and treatment of pediatric cancer; this 

knowledge cannot necessarily be translated directly from adult cancer research. 

Within pediatric cancer populations, early LSGS programs focused largely on patients with 

relapsed, refractory or difficult-to-treat cancer diagnoses due to the increased molecular 

complexity of their tumors, poor prognosis and the potential identification of targeted 

treatment options (Khater et al., 2019; Mody et al., 2017). Targeted treatment options are of 

particular benefit to patients with relapsed, refractory or difficult-to-treat cancer as these 

patients may have exhausted standard treatment options. As knowledge generation and clinical 

utility has increasingly been demonstrated among pediatric relapsed, refractory or difficult-to-

treat cancer populations, more programs have begun offering LSGS to all pediatric patients with 

newly diagnosed cancers. The STAGING study in Denmark (mentioned in section 1.2.2.), which 

began in 2016, is one such example and in 2019 England’s National Health Service announced 

that all children with cancer in England would be offered WGS as part of their routine care 

moving forward (Byrjalsen, Hansen, et al., 2020; National Health Service, 2019; Wise, 2019). 

1.2.3.1. Related pediatric populations: Contextual differences 

It is important to note two contextual differences between LSGS-applications in pediatric 

cancer populations and other pediatric populations, particularly children with rare (and/or 

undiagnosed) diseases. This comparison is especially relevant as LSGS is increasingly used to aid 

diagnosis in populations of children with rare disease (Bick et al., 2019; Odgis et al., 2021; 

Rockowitz et al., 2020; Smith et al., 2019). 
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First, LSGS in cancer contexts typically involves paired sequencing, where two tissue types, 

somatic (tumor) and germline (normal or non-tumor) are both sequenced and compared. This 

comparison of somatic and germline tissue allows for the identification of variants occurring 

only in the somatic tissue, which facilitates the identification of driver mutations (Kuhlen & 

Borkhardt, 2015). Driver mutations may have implications for molecular classification or 

targeted treatments. Though LSGS results of somatic tissue are of primary interest in cancer 

contexts, results from the germline tissue may lead to the identification of a CPS (via a cancer 

predisposing variant in the germline) and/or incidental findings, such as carrier status (Kuhlen & 

Borkhardt, 2015). Identification of individuals with CPS-related variants allows tumor 

surveillance programs to be implemented and/or cancer treatment plans to be modified 

(Kesserwan et al., 2016; Reichman & Goudie, 2021). Tumor surveillance programs have been 

found to improve morbidity and mortality among individuals with certain CPSs (Durno et al., 

2021; Villani et al., 2011). The reported rate of CPS-related findings identified via LSGS in 

pediatric cancer populations ranges from 8.5-12% (Akhavanfard et al., 2020; Chang et al., 2016; 

Gröbner et al., 2018; Mody et al., 2015; Oberg et al., 2016; Parsons et al., 2016; Zhang et al., 

2015).  

In contrast to cancer contexts where the tumor (somatic) tissue LSGS analysis is of primary 

interest, in rare disease contexts the primary indication is diagnosis and there is no tumor tissue 

to be evaluated. Notably, incidental findings in the germline tissue (including CPS-related 

variants) may also occur in rare disease contexts. In both cancer and rare disease contexts, 

positive germline findings may lead to testing of other family members, including parents and 

siblings (Johnson, Hamilton, et al., 2017; Kuhlen & Borkhardt, 2015).  

Second, in children with cancer, LSGS is often performed rapidly after the cancer diagnosis. This 

is in contrast to children with rare disease, where LSGS is performed in an effort to obtain a 

diagnosis, often after a prolonged diagnostic odyssey that may involve previous genetic testing, 

such as single gene tests and/or chromosomal microarray (Bick et al., 2019).  

Overall, these contextual differences suggest that families of children with cancer and families 

of children with rare disease may experience LSGS in different ways and more research is 
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needed to further explore how these differences may impact LSGS use, preferences and 

delivery. 

1.3. Current landscape of LSGS in Quebec for pediatric cancer populations: Past, 

present and future access 

In the province of Quebec, LSGS access for children with cancer has been expanding through 

four research programs (Appendix Table 1). In April 2014, the TRICEPS research program began 

offering molecular profiling, including paired (somatic and germline) WES, to children and 

adolescents with refractory or recurrent cancer at the Centre Hospitalier Universitaire (CHU) 

Sainte-Justine in Montreal. Following a two-year feasibility phase which encompassed the first 

30 participants, the study was expanded to recruit participants from all four pediatric oncology 

centers in Quebec (Khater et al., 2019). 

Since TRICEPS began, three other programs have begun offering LSGS to children with cancer in 

Quebec. In April 2016, a Canada-wide program named Precision Oncology For Young People 

(PROFYLE) began offering molecular profiling, including paired (somatic and germline) WGS, to 

individuals ≤29 years of age with a hard-to-treat cancer diagnosis (Grover et al., 2020). In April 

2017, a biobank named Oncology Repository for Children and Young Adults (ORCYD) began 

recruiting children and young adults with cancer who were participating in research at the 

McGill University Health Centre (MUHC) and CHU de Quebec. Research projects using this 

biobank may then apply LSGS to the collected samples. In December 2019, a program named 

SIGNATURE began offering paired (somatic and germline) WES for all children (<19 years of age) 

with a newly diagnosed cancer at CHU Sainte-Justine. In March 2021, SIGNATURE expanded to 

recruit participants from all four pediatric oncology centers in Quebec. The expansion of 

research LSGS access from children with relapsed or refractory cancers to all children with a 

new cancer diagnosis follows the overall research LSGS progression described in section 1.2.3. 

The establishment of these research programs has expanded LSGS use in pediatric cancer 

populations such that almost every child in Quebec with a new cancer diagnosis is currently 

offered LSGS in a research context. From July 2021 to June 2022, approximately 200 children 
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with cancer in Quebec participated in LSGS through SIGNATURE, with 34 of those children 

participating at the MUHC (internal communication).  

While all current LSGS programs for pediatric cancer populations in Quebec are provided on a 

research basis, global discussions around clinical utility and clinical application of LSGS in 

pediatric cancer populations have been ongoing for more than five years (Kline et al., 2017; 

Mody et al., 2015; Ortiz et al., 2016; Rusch et al., 2018). 

Many genetic professionals believe that LSGS will continue to move into broader clinical use in 

the future. In a survey of 16 genetic professionals working in clinical leadership roles, 

participants estimated that by 2030, 48% of cancer patients in Canada would receive tumor 

LSGS and 32% would receive germline LSGS (Borle et al., 2022). Similarly, in interviews 

conducted from 2015 to 2017 with pediatric oncology and pediatric rare disease research 

teams using LSGS in Quebec, six of the seven participants stated that they believed LSGS would 

be progressively used in clinical settings within the next five years (Bertier & Joly, 2018). 

When discussing the implementation of LSGS into clinical cancer care, researchers have noted 

the need for more research on patient perspectives, equitable access, infrastructure and 

education (Bertier et al., 2016). 

1.4. Current understanding of patient and family stakeholder attitudes towards 

LSGS use 

1.4.1. Value of patient and family perspectives 

Health technology assessment (HTA) is an important part of the development and introduction 

of technologies, such as LSGS, as well as translation from research settings to clinical settings 

(Rosenkötter et al., 2011). HTA often involves evaluations of clinical effectiveness, cost‐

effectiveness, technical aspects and social and ethical implications (Gagnon et al., 2014; Simons 

et al., 2021). With regards to social and ethical implications, many authors have addressed the 

ethical and practical benefits of including patient and family perspectives in HTA (Callard et al., 

2012; Gagnon et al., 2014; Rand et al., 2019). While other relevant components of HTA of LSGS 

(such as financial-, administrative- and policy-related considerations) will not be discussed in 
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this thesis, they have been discussed in the literature (Bertier et al., 2016; Chan et al., 2021; 

Pipitprapat et al., 2021; Tan et al., 2018; Weymann et al., 2018). 

In recent years, health research and healthcare have seen a shift from paternalistic approaches 

to models that value increased patient engagement and autonomy, such as patient- and family-

centered care and patient partnerships (Dumez & Pomey, 2019). The importance of patient 

perspectives has been noted at federal, provincial and organizational levels. At a federal level, 

in 2011, the Canadian Institutes of Health Research published a strategy for patient-oriented 

research which defined patient engagement as “meaningful and active collaboration in 

governance, priority-setting, conducting research and knowledge translation” (Canadian 

Institutes of Health Research, 2011). At a provincial level, in 2017, Quebec’s Institut national 

d’excellence en santé et en services sociaux (INESSS) published a methodological guide that 

emphasized the importance of involving stakeholders, including patients and caregivers, in 

research and healthcare (INESSS, 2017). At an organizational level, many hospitals and research 

centers have incorporated patient-centeredness into their values. For example, the mission of 

the Research Institute of the MUHC states that the primary objective of research at the centre 

is to “ensure that the MUHC builds on its strengths as a leader in patient-centered, innovative 

healthcare research, setting the stage for the transition to patient-centered medicine” (RI-

MUHC: Our Vision and Mission, n.d.). Patient and family perspectives are integral to 

implementing patient- and family-centered care and research.  

1.4.2. Participation/decline rates 

Published decline rates in LSGS in pediatric oncology settings range from 1.2-30% (Table 1). 

Notably, the reported decline rate for the Quebec-based TRICEPS program is at the lowest end 

of this range (1.2%), which may reflect higher participation rates among families with relapsed 

or refractory cancers (Khater et al., 2019). This higher participation rate may be due to 

population differences, such as children with relapsed or refractory cancers having already 

exhausted standard treatment options or the extended time since diagnosis. When pediatric 

cancer populations are compared with other pediatric populations and adult cancer 

populations, it is unclear if there is a difference in rates of accepting and declining LSGS 
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participation. However, families of children with cancer may have notably different reasons for 

declining LSGS than other populations (Amendola et al., 2018). 

LSGS program name (reference) Country Population 
Decline 
rate 

Pediatric cancer populations 

TRICEPS 
(Khater et al., 2019) 

Canada Children with a relapsed or 
refractory cancer diagnosis 

1.2% 

Germline mutations in children 
with cancer  
(Brozou et al., 2018) 

Germany Children with newly diagnosed 
cancers 

11.7% 

G4K  
(Howard Sharp et al., 2020) 

United States Children and young adults (0–21 
years) with diagnosis of liquid, non-
CNS solid, or CNS solid tumor 

14.6% 

STAGING  
(Byrjalsen, Hansen, et al., 2020) 

United States Children (0-17 years) with newly 
diagnosed cancers 

15.7% 

BASIC3  
(Amendola et al., 2018) 

United States Children with newly diagnosed 
cancers 

30% 

Other populations 

Australian Genomics Acute Care 
(Australian Genomics Health 
Alliance Acute Care Flagship, 
2020) 

Australia Critically ill children 4.1% 

PediSeq 
(Amendola et al., 2018) 

United States Children with undiagnosed disorders 12% 

NEXT Medicine 
(Amendola et al., 2018) 

United States Adults with cancer 23-28% 

Table 1 – Published decline rates for LSGS programs. 

1.4.3. Parent and adolescent attitudes towards LSGS use in pediatric oncology 

In order to better understand the current body of research assessing parent and adolescent 

attitudes towards LSGS in pediatric oncology populations, a literature review was conducted.  

Parents and adolescents were chosen as the population of interest since in pediatric cancer 

contexts, they are often the decision-makers regarding LSGS participation. While parents are 

considered the decision-makers for their minor children, adolescents are considered to be 

developing skills and abilities related to decision-making (Grootens-Wiegers et al., 2017) 

Accordingly, adolescents are often involved in medical decision-making, though there are 
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ongoing discussions around the extent of their participation, their role in decision-making and 

potential implications for LSGS consent practices (Clayton, 2015; Levenseller et al., 2014; Sisk et 

al., 2019; Werner-Lin et al., 2016). Research among adolescents considering LSGS for 

unselected clinical indications and non-cancer disorders shows that adolescents wish to be 

involved in the decision-making process (Levenseller et al., 2014; Pervola et al., 2019). In 

practice, children and adolescents are participating in discussions around LSGS decision making: 

Miller et al (2017) coded audio-recordings of 44 consent sessions for minor participation in 

research WES for undiagnosed disorders. Almost half (45.5%) of the children and adolescents 

(8-17 years of age) asked a question or expressed a concern and almost one third (31.8%) 

expressed an opinion about study participation or secondary findings (Miller et al., 2017). The 

topic of shared decision-making in other areas of pediatric cancer care, such as treatment 

decisions, has been explored more broadly in the literature (Boland et al., 2019; Coyne et al., 

2016; Lin et al., 2020). 

A preliminary evaluation of the literature on adolescent and parent attitudes towards LSGS 

following a pediatric cancer diagnosis found that small, but seemingly increasing, number of 

studies have been published on this topic. The majority of these studies were conducted in the 

United States; no studies conducted in a Canadian context were identified. Additionally, there 

was an absence of adolescent perspectives towards LSGS use in pediatric cancer settings. 

1.5. Hypotheses and objectives 

This thesis project is largely exploratory and descriptive in nature, in an effort to describe and 

contribute to the current body of literature assessing parent and adolescent attitudes towards 

LSGS following a pediatric cancer diagnosis. The objectives of this project were to describe: 

1. the current landscape of research on parent and adolescent perspectives towards LSGS 

following a pediatric cancer diagnosis 

2. motivations and concerns reported by (1) adolescents with cancer and (2) parents of 

children with cancer regarding research LSGS at the MUHC following a pediatric cancer 

diagnosis 
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The first objective was addressed via a scoping review. The decision to perform a scoping 

review was made in an effort to expand on the initial literature review discussed in section 

1.4.3.  

The second objective was addressed via a prospective single-centre study, conducted at the 

MUHC, in an effort to contribute additional perspectives to the literature. I hypothesized that 

(1) adolescents with cancer and (2) parents of children with cancer who have been offered LSGS 

participation after a pediatric cancer diagnosis may report multiple motivations and concerns 

about LSGS participation. Additionally, I hypothesized that families that elect to participate in 

LSGS may report that their motivations outweigh their concerns. 
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 Chapter 2: Methods 

2.1. Overview 

As discussed in section 1.4.3., while an initial literature review revealed a small body of 

research examining the attitudes of parents of children with cancer towards LSGS use, 

perspectives of families offered LSGS in a Canadian context and perspectives of adolescents 

with cancer were absent. In an effort to further describe these potential research gaps and 

contribute additional perspectives to the literature, we implemented a two-step approach to 

this thesis project: a scoping review and a prospective single-centre study.  

First, the scoping review was designed to capture publications reporting the attitudes of (1) 

adolescents with cancer and/or (2) parents of children with cancer towards LSGS. The scoping 

review methodology was selected in order to expand on the initial literature review by 

systematically searching for additional publications on this topic, which allowed for the 

exploration of these research gaps in greater detail (Lockwood et al., 2019; Munn et al., 2018). 

Second, the single-centre study was designed to assess the attitudes of (1) adolescents with 

cancer and (2) parents of children with cancer towards LSGS for families that were offered LSGS 

through precision medicine research programs at the MUHC (located in Quebec, Canada). As is 

standard throughout this thesis, the term “child” is used to describe individuals from 0-18 years 

of age (unless otherwise specified) and the term “adolescent” is used when specifically 

referring to individuals from 12-18 years of age.  

The attitudes identified via the scoping review were used to design a questionnaire, including 

quantitative and qualitative items, which was used in the MUHC study. The scoping review 

allowed motivations and concerns reported in the literature to be collected and selected 

attitudes were then incorporated into Likert scale items in the questionnaire. Three qualitative 

items assessing motivations and/or concerns were also included in the questionnaire.  
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2.2. Scoping review methods 

The scoping review was performed in accordance with the methodological framework 

described by the Joanna Briggs Institute Manual for Evidence Synthesis (Peters et al., 2020) and 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) extension 

for scoping reviews (Tricco et al., 2018). 

2.2.1. Review questions 

The scoping review aimed to explore the following review questions: 

• What research has been done on attitudes of adolescents and parents towards LSGS for 

children and adolescents with cancer diagnoses?  

• What are the geographic, contextual (i.e., research or clinical) and participant 

characteristics of the sources of evidence identified? 

• What are the motivations and concerns reported by adolescents and parents within the 

sources of evidence identified?  

2.2.2. Search strategy 

Four electronic databases (Medline, EMBASE, PsycINFO and ProQuest Dissertations & Theses 

Global) were searched. The search strategy was designed with the help of a McGill University 

librarian (AQ). Each database was searched using two separate search terms: one designed to 

capture articles related to adolescent perspectives and one designed to capture articles related 

to parent perspectives. The two search terms each included the same keywords and MeSH 

headings related to (1) LSGS, (2) cancer and (3) attitudes and differed in keywords and MeSH 

headings related to either adolescents or parents. Details of the search terms used in each 

database can be found in Appendix Table 1. The searches of all four databases were performed 

on June 16, 2021 via Ovid and the results were combined in EndNote 20 (Thomson Reuters).  

Results were limited to articles, conference abstracts and theses/dissertations published in 

English or French between January 1, 2010 and the date the search was performed (June 16, 

2021). The initial date limit was applied to remove articles studying early adopters of LSGS, as 

these results may not be applicable to current attitudes towards the use of LSGS technology 
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(Lewis et al., 2015). Duplicate records were removed in EndNote 20 and the remaining articles 

were imported to the Rayyan QCRI web application for screening (Ouzzani et al., 2016). 

2.2.3. Selection of sources of evidence 

The title/abstract and full-text screenings were completed independently by two reviewers (MC 

and KB) and a third reviewer (LR) resolved conflicting decisions. Articles were included if they 

assessed the attitudes of (1) adolescents with cancer or (2) parents of children with cancer 

towards participating in LSGS. Attitudes were defined as perceived advantages and/or 

disadvantages of LSGS that factored into their decision-making. 

Articles were excluded if they assessed attitudes towards participating in LSGS for newborn 

screening or for children without a cancer diagnosis. Articles were also excluded if they 

assessed adolescent or parent attitudes towards participating in non-LSGS forms of genetic 

testing following a cancer diagnosis. Additionally, articles that assessed the impacts of receiving 

LSGS results or provider attitudes towards LSGS were excluded. 

2.2.4. Data extraction and synthesis 

For each included article, relevant study information was compiled in a standardised extraction 

form adapted from the Johanna Briggs Institute template (Aromataris & Munn, 2020). The 

following characteristics were extracted for each study: PubMed ID, authors, publication year, 

study title, study aim(s), participant population, dates of data collection, location of data 

collection, sample size, type of LSGS offered and attitude-related assessment methods. 

Attitudes towards LSGS were also extracted from each article, including emergent themes from 

interviews and focus groups, reasons for declining recorded during LSGS consent processes and 

questionnaire responses regarding motivations and/or concerns. The corresponding authors of 

three articles were contacted for further clarification, primarily regarding dates of data 

collection. Data extraction was performed by one member of the study team (MC) and another 

member independently validated the data (KB). 

To address the review questions, characteristics of the included publications were analyzed 

using descriptive numerical summary. Reported attitudes were analyzed using inductive 

thematic methods, allowing similar concepts to be grouped together (Arksey & O’Malley, 2005; 
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Levac et al., 2010). Tables were created to describe the distribution of studies by: countries of 

origin, types of participants included, LSGS methods used, tissue type(s) sequenced, attitude 

assessment methods, context, years of publication and attitudes reported among the studies. 

2.3. McGill University Health Centre (MUHC) study methods 

2.3.1. Type of study 

After the scoping review was completed, a prospective, single-centre study was designed to 

assess parent and adolescent attitudes towards pediatric cancer LSGS research programs at the 

MUHC, specifically the Montreal Children’s Hospital (MCH), which is within the MUHC. A study 

questionnaire was designed using the primary motivations and concerns identified in the 

scoping review (detailed in section 2.3.4. and section 3.1.4.). This study was reviewed and 

approved by the Research Ethics Board of the MUHC on November 26, 2021 (study ID: 2022-

7881) and approved by the members of the division of hematology-oncology at the MCH during 

a Quality Assurance meeting held virtually on January 5, 2022. 

2.3.2. Study population 

At the time of this study, four research initiatives were offering LSGS to children diagnosed with 

cancer at the MUHC: ORCYD, PROFYLE, SIGNATURE and TRICEPS (see section 1.3. for a 

description of these programs). As this study aimed to assess the perspectives of adolescents 

and parents who had been offered participation in one of these LSGS studies, the eligibility 

criteria included: families with a child diagnosed with cancer (≤18 years of age at diagnosis) who 

had been offered the opportunity to participate in oncology-focused research LSGS (such as 

ORCYD, PROFYLE, SIGNATURE or TRICEPS) at the MUHC. Families were excluded if they had 

received any results from their participation in the LSGS study, as assessing attitudes towards 

the return of LSGS results is a separate area of study (Fernandez et al., 2014; Vears, Minion, et 

al., 2021). Families were also excluded if they were not able to read and write English or French. 

Notably, this includes both families who accept or decline participation in the LSGS study they 

are offered. Within families meeting this eligibility criteria, the following members were eligible 

to participate in the present study: (1) affected adolescents (12-18 years of age) and (2) 

parent(s) of affected children (0-18 years of age). No limit was placed on the number of 
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participants per family. Parent(s) and/or affected adolescents from the same family were all 

eligible to participate. In this context, the term parent is used to encompass both biological 

parents and legal guardians. 

Given that internal reports suggest that less than 50 families are offered LSGS following a 

pediatric cancer diagnosis at the MUHC each year, we initially aimed to recruit 25-30 families 

over a 12-month period. Due to the descriptive nature of the study, a minimum sample size was 

not required. 

2.3.3. Recruitment methods 

Potential participants were recruited during the consent sessions of LSGS research studies at 

the MUHC and via posters in the division of pediatric hematology-oncology at the MCH; these 

methods are summarized in Figure 1. 

Figure 1 – Recruitment methods for eligible families in practice. The differential recruitment of 

families accepting or declining LSGS was a deviation from the initial study protocol. 

Families declining LSGS participation 

At the end of the LSGS consent session, 

the provider: 

• offered the family a study introduction 

letter which provided contact 

information for the research team 

 

All families 

Posters were displayed in the waiting areas of the division of pediatric hematology-

oncology in the Montreal Children's Hospital. The posters described the nature of the 

study and provided contact information for the study team. 

Families accepting LSGS participation 

At the end of the LSGS consent session, 

the provider: 

• offered the family a study introduction 

letter which provided contact 

information for the research team 

• verbally described the study 

• offered the family the opportunity to 

consent to be contacted by the research 

team to discuss the study further  
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A clinical research assistant (CRA; initials CB) in the division of pediatric hematology-oncology at 

the MCH aided in the recruitment process. The CRA was also a member of the LSGS study 

teams and was responsible for providing the LSGS consent sessions. At the end of the LSGS 

consent session, the CRA then briefly introduced eligible families to the present study. The 

eligibility criteria described in section 2.3.2. were designed to include both families who accept 

or decline participation in an LSGS study, as the perspectives of families declining LSGS are 

underexplored in the literature (discussed further in section 4.1.). However, after the present 

study began recruitment, the CRA indicated that they were not comfortable introducing the 

present study to families who declined LSGS. For that reason, recruitment methods were 

modified such that families declining LSGS were only provided a study introduction letter 

detailing the study and providing contact information for the study team. For families accepting 

LSGS, in addition to being provided the study introduction letter, the CRA discussed the present 

study with them and provided them an opportunity to be contacted within one to eight weeks 

to discuss the study further.  

In addition to the active recruitment process detailed above, posters were displayed in the 

hematology-oncology waiting area of the MCH describing the study and providing contact 

information for the study team in both French and English. These posters emphasized that 

families who accepted or declined LSGS participation were eligible to participate in the present 

perspectives study, in an effort to recruit declining families. 

2.3.4. Questionnaire design and piloting 

The questionnaire designed for this study contained 36 items and is included in the appendix of 

this thesis. At the beginning of the questionnaire, participants were asked to identify which 

LSGS program they had been offered participation in and whether they had been offered LSGS 

prior to this program. The questionnaire also included two items that quantitatively assessed 

participant-perceived risk of a CPS. These items were included as previous LSGS exposure 

and/or increased perceived risk of a CPS may affect individuals’ attitudes towards LSGS 

participation. 
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The primary aim of the questionnaire was to assess adolescents’ and parents’ motivations and 

concerns towards LSGS participation following a pediatric cancer diagnosis. To address this aim, 

the questionnaire included items that quantitatively assessed the personal importance of seven 

possible motivations and eight possible concerns using a 5-point Likert scale. The Likert scale 

included the following options: extremely unimportant, somewhat unimportant, neither 

important or unimportant, somewhat important and extremely important. The motivations and 

concerns assessed in the questionnaire were selected from the results of a scoping review of 

the literature (see section 2.1. for methods and section 3.1.4. for attitude-related results). 

Generally, motivations and concerns that were reported in ≥20% of the articles from the 

scoping review were quantitatively assessed in the questionnaire with three exceptions. First, 

an item assessing the personal importance of concerns about future insurance or employment 

discrimination was included. While employment discrimination was mentioned in <20% of the 

scoping review articles, it is often discussed in conjunction with insurance discrimination so 

these two potential concerns were assessed in the same item. Second, while the potential 

emotional impact of negative LSGS results was discussed both in terms of motivations (peace of 

mind) and concerns (disappointment about not receiving new information), one study reported 

disappointment in uninformative results as a harm experienced by some individuals after 

receiving LSGS results (Marron et al., 2016). Additionally, disappointment in uninformative 

results has been discussed in the context of parents of children with rare disease pursuing LSGS 

(Donohue et al., 2021; Mollison et al., 2020) and adults pursuing genetic testing for CPS-related 

reasons (O’Neill et al., 2009; van Dijk et al., 2006). To allow for comparisons with studies 

assessing attitudes after receiving LSGS results as well comparisons between related 

populations, the potential emotional impact of negative results was assessed as a concern. 

Third, concerns about physical invasiveness of LSGS participation were not assessed in the 

questionnaire. This concern was not considered relevant to the study population as the 

pediatric cancer LSGS research programs at the MUHC use biopsy samples that have already 

been collected and collect blood samples during clinically required blood draws. 

In addition to these quantitative measures, the questionnaire also included three qualitative 

items designed to capture additional motivations and concerns that may not have been 
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reported in the literature thus far. Before beginning the motivations and concerns sections of 

the questionnaire, participants were asked “What was the main reason you chose to participate 

or not participate in genetic sequencing through this research program?”, followed by a free-

text space to respond. Following each of the Likert scale sections for possible motivations and 

concerns, a free-text space was provided for participants to add their own personally important 

motivations or concerns. 

One item assessing the balance between participant motivations and concerns was also 

included with the following response options: my motivations far outweigh my concerns, my 

motivations slightly outweigh my concerns, my motivations are equal to my concerns, my 

concerns slightly outweigh my motivations and my concerns far outweigh my motivations.  

The secondary aim of the questionnaire was to collect clinical and sociodemographic 

information of participants. Two items collected clinical and sociodemographic characteristics 

and additional information was collected through chart review (see section 2.3.6.). 

Efforts were made to establish face validity. The questionnaire was piloted with two ethicists, 

two genetic counsellors, two research assistants and four lay-people to identify any areas of 

potential confusion as well as approximate the amount of time required to complete it. All 

individuals involved in the piloting were provided a short summary of the study, similar to a 

consent session. These individuals were parents and/or individuals within the age range of 

potential parents from eligible families; individuals with non-medical professions were also 

included in an effort to mimic typical caregivers. Based on the feedback received during 

piloting, minor changes were made to emphasize that participants were not required to 

complete every question and to generally improve the grammar and clarity of items.  

The wording of the questionnaire was slightly modified to create two versions, one for parent 

participants and one for adolescent participants. These modifications involved changes to 

phrasing (eg: “my child’s cancer” to “my cancer”), however the content of the questionnaire 

remained the same. Surveys were administered via electronic or paper copies in either French 

or English, depending on the participant’s preference.  
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2.3.5. Survey methods 

After signing the consent form for this study, all participants were assigned a study 

identification number. Participants were identified using their study number on all subsequent 

study-related documents, including the questionnaire, to protect confidentiality.  

The questionnaire was administered one time to consenting participants after they made a 

decision about participation in a LSGS research program at the MUHC and before they received 

any potential LSGS results. Questionnaire responses were collected and managed using REDCap 

(Research Electronic Data Capture) electronic data capture tools hosted at the Research 

Institute of the MUHC. REDCap is a secure, web-based software platform designed to support 

data capture for research studies (Harris et al., 2009, 2019). Questionnaires that were 

completed in a paper format were entered into REDCap by study team members (MC and LR) 

and stored as a scanned PDF file, in addition to securely storing the paper copy, for data 

integrity. 

Individuals who had not completed the questionnaire were sent two email reminders via 

REDCap after two and four weeks, respectively. Additionally, individuals who had not 

completed the questionnaire six weeks after receiving it were contacted by phone to follow up. 

2.3.6. Chart review methods 

For each participating patient or family, the following measures were collected from the 

affected child’s electronic medical records: age, sex, citizenship, cancer diagnosis and time since 

diagnosis. Pedigrees, often collected during the LSGS consent session, were used to obtain: 

family history of related cancers, patient ethnicity and the number of biological siblings. As the 

LSGS studies are research initiatives, no reasons for participating in/declining LSGS are 

documented in patients’ clinical charts. 

2.3.7. Data analysis methods 

Responses to questionnaire items were summarized using descriptive statistics due to the small 

number of respondents and exploratory nature of this study. Frequency distributions were used 

to describe responses to (1) Likert scale items evaluating personal importance of individual 

motivations and concerns, (2) items assessing balance of motivations and concerns and (3) 
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items assessing perceived likely causes of their/their child’s cancer (MacFarlane et al., 2014). 

Sample mean and standard deviation were used to describe numerical values, including the 

child’s age and the respondent’s perceived likelihood of the cancer being related to a CPS. 

Mean and standard deviation were selected instead of median and range to avoid identification 

of exact patient ages within such a small sample population. 

Free-text responses to qualitative items were individually coded by two reviewers (MC and MT) 

using content analysis and the frequency of each motivation or concern is reported 

(Krippendorff, 2019; Vaismoradi et al., 2013). Any conflicts in coding were discussed by the 

reviewers and, if no consensus was reached, resolved by a third reviewer (LR). Excel was used 

to code the responses since the number of participants was low and responses ranged from a 

few words to one sentence in length. Free-text responses were received in both French and 

English. All responses were assessed in their original language and assigned English codes by 

bilingual coders to reduce the possibility of translation as a source of error (Scholz et al., 2022). 
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 Chapter 3: Results 

3.1.  Scoping review results 

3.1.1. Selection of sources of evidence 

The process of selection of sources of evidence is described in Figure 2 (Page et al., 2021). 

Searches of the four included databases yielded 2009 articles. Following the review of titles and 

abstracts for eligibility, 26 articles were identified for full-text screening. 

During the full-text screening, articles were excluded for not assessing parent or adolescent 

attitudes (n = 7), assessing attitudes towards LSGS in adult cancer populations (n = 1), assessing 

attitudes towards LSGS in pediatric non-cancer populations (n = 1), assessing attitudes towards 

the return of LSGS results (n = 1) and assessing attitudes towards the use of non-LSGS genetic 

testing (n = 1). This resulted in 15 articles meeting the inclusion criteria of this review. The 

reference lists of these 15 articles were then reviewed, which resulted in the identification of 

two additional articles meeting inclusion criteria (Amendola et al., 2018; Howard Sharp et al., 

2020). 

The 17 articles identified via database searches and reference list review included two 

conference abstracts (Johnson et al., 2017; Ruiz et al., 2014) that reported on data sets which 

were later published in journal articles, already included in the 17 articles (Howard Sharp et al., 

2020; Oberg et al., 2015). For this reason, these conference abstracts were each collated with 

the corresponding journal article and reported together as one unit, as per Cochrane systematic 

review guidelines (Higgins et al., 2022).  

In sum, the database searches and review of reference lists yielded a total of 15 individual 

articles meeting inclusion criteria. Table 2 describes the characteristics of the included articles. 

Appendix Table 3 provides citations for the included articles and additional information, 

including attitude-related study aims, populations and methods.
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Figure 2 – PRISMA flow diagram of the sources of evidence screening for the scoping review (Page et al., 2021). 
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Characteristic n (%) 
Country of study   
  United States 12 (80.0) 
  Australia 1 (6.7) 
  Denmark 1 (6.7) 
  Germany 1 (6.7) 
Participants   
  Parents of children with cancer 10 (66.7) 
  Parents of children with cancer and young adults with cancer 3 (20.0) 
  Families of children with cancer 2 (13.3) 
LSGS decision of participants   
  Participating in LSGS 8 (53.3) 
  Declining LSGS 4 (26.7) 
  Considering hypothetical LSGS 2 (13.3) 
  Participating in or declining LSGS 1 (6.7) 
LSGS method   
  Whole exome sequencing 6 (40.0) 
  Whole genome sequencing 7 (46.7) 
  Not specified 2 (13.3) 
Tissue type(s) sequenced   
  Tumor and germline tissue 9 (60.0) 
  Tumor tissue only 2 (13.3) 
  Germline tissue only 2 (13.3) 
  Unspecified, hypothetical scenarios of sequencing 2 (13.3) 
Attitude assessment methods   
  Interviews 6 (40.0) 
  Recorded main reason for declining during consent processes 4 (26.7) 
  Questionnaires 3 (20.0) 
  Focus groups 1 (6.7) 
  Mixed-methods 1 (6.7) 
Context   
  Clinical sequencing through a research program 7 (46.7) 
  Research program 5 (33.3) 
  Clinical trial 2 (13.3) 
  Clinical program 1 (6.7) 
Year of publication   
  2014-2015 2 (13.3) 
  2016-2017 4 (26.7) 
  2018-2019 6 (40.0) 
  2020-2021 3 (20.0) 

Table 2 – Characteristics of articles meeting the inclusion criteria of the scoping review (total n = 

15 articles). 
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3.1.2. What research has been done on attitudes of parents and adolescents towards 

LSGS for children and adolescents with cancer diagnoses?  

The methods most frequently used to assess participant attitudes in the fifteen studies included 

in this review were interviews and recording individuals’ main reason for declining LSGS during 

the consent process. Other methods used included questionnaires, focus groups and mixed-

methods (observations of genetic counselling sessions and interviews). The majority of the 

studies included individuals that participated in LSGS, while the remaining studies included 

individuals that declined LSGS, were asked to consider a hypothetical LSGS program and a 

mixed cohort of individuals that participated in or declined LSGS. 

3.1.3. What are the geographic, contextual (i.e. research or clinical) and participant 

characteristics of the sources of evidence identified? 

The majority of the studies were conducted in the United States, with remaining studies 

conducted in Australia, Denmark and Germany. Together, two LSGS programs in the United 

States accounted for the majority of the publications: BASIC3 from Baylor College located in 

Texas and G4K from St. Jude Children’s Research Hospital located in Tennessee. 

Overall, the authors described the context in which participants were offered LSGS in a variety 

of ways including: clinical sequencing through a research program, research, clinical trial and 

clinical. 

Of the fifteen publications, the majority included only parents as participants, while the 

remaining studies describe their participants as parents and young adults (young adults defined 

as 18-30 years of age) or families. The publications that included both parents and young adults 

as participants reported the attitudes of these groups in aggregate. None of the studies 

included in this review explicitly included adolescent participants. 

 



 38 

3.1.4. What are the motivations and concerns reported by parents and adolescents 

within the sources of evidence identified?  

As none of the studies included in this review explicitly included adolescent participants, this 

review will primarily summarize the parent perspectives reported in the included studies. 

However, adolescent attitudes towards LSGS were indirectly mentioned in the two studies that 

described their participants as families (Brozou et al., 2018; Howard Sharp et al., 2020). Both of 

these studies assessed main reasons for declining LSGS and reported families who declined 

LSGS due to the child, adolescent or young adult not wanting to participate. The G4K cohort 

reported six children/young adults who declined participation in LSGS, which accounted for 

17.1% of the families that provided a reason for declining LSGS participation in their study 

(Howard Sharp et al., 2020). Similarly, Brozou and colleagues (2018) described eleven families’ 

reasons for declining LSGS and reported one family where both parents wished to participate in 

LSGS but the adolescent patient declined. Due to the fact that children, adolescents and young 

adults that declined LSGS were reported separately from other attitudes summarized in these 

two studies, the remaining attitudes reported are presumed to be collected from parents. 

A summary of the motivations and concerns reported in the included articles can be found in 

Table 3. An expanded version of this table can be found in the appendix (Appendix Table 5) with 

articles grouped by the LSGS participation decision of the study participants (ie: accepting LSGS, 

declining LSGS or considering hypothetical LSGS). For additional context, Appendix Table 6 

describes motivations and concerns reported by studies of adolescent and parent attitudes 

towards LSGS in non-cancer pediatric populations. 
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Motivations 

Motivation Subcategory 
Number of 
studies (%) 

Altruism Help other children, contribute to research 8 (53.3) 

Treatment Potential for improved treatment 8 (53.3) 

Information seeking 

Child's cancer genetics/CPS information 7 (46.7) 

General information, not specified 5 (33.3) 

Other health information, secondary findings 4 (26.7) 

Family members' cancer risk 3 (20.0) 

Information for reproductive decisions 3 (20.0) 

About parent(s) 2 (13.3) 

About child/adolescent 1 (6.7) 

Meaning making Wanting to know why 5 (33.3) 

Ability to prepare for the future 

Surveillance methods/prevention 3 (20.0) 

Avoid being blindsided 2 (13.3) 

Additional genetic tests 1 (6.7) 

Potential emotional impact 
Peace of mind, negative result 3 (20.0) 

Relief from guilt, exculpatory 2 (13.3) 

Parental responsibility Doing everything possible 2 (13.3) 

Concerns 

Concern Subcategory 
Number of 
studies (%) 

Privacy 
Insurance discrimination 5 (33.3) 
General privacy 4 (26.7) 
Employment discrimination 2 (13.3) 

Feeling overwhelmed  By cancer diagnosis and decisions 4 (26.7) 

Potential emotional impact 

General, not specified 4 (26.7) 

Positive CPS results 2 (13.3) 

Guilt/blame 2 (13.3) 

Secondary findings 1 (6.7) 

Worse prognosis 1 (6.7) 

Disappointment, no new information 1 (6.7) 

Invasiveness Tumor biopsy, skin biopsy, blood sample 4 (26.7) 

Conflict with beliefs Religious or cultural 3 (20.0) 

Child or young adult declined 
Child, adolescent or young adult declined 
LSGS  

2 (13.3) 

No concerns  
General, not specified 3 (20.0) 

About potential emotional impact 2 (13.3) 

Table 3 – Summary of the attitudes reported by articles included in the scoping review (total n = 

15 articles). 
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In terms of reported motivations, both altruism and the potential for improved treatment were 

reported in more than half of the included studies (n = 8 for each, 53.3%). Additionally, a 

preference for information, particularly information about the child/adolescents’ cancer, was 

reported in seven of the included studies (n = 7, 46.7%). However, these motivations were 

largely reported by individuals who were participating in LSGS or considering hypothetical LSGS 

participation. The only two motivations reported among individuals who declined LSGS were 

altruism and the ability to prepare for the future by implementing prevention or surveillance 

methods (Mandrell et al., 2021). 

In terms of reported concerns, insurance discrimination was reported in the highest number of 

articles (n = 5, 33.3%), followed by feeling overwhelmed at the time of LSGS recruitment, 

general privacy concerns, potential emotional impact (general, not specified) and physical 

invasiveness of the procedure (each n = 4, 26.7%). Notably, concerns about feeling 

overwhelmed and concerns about the potential emotional impact of receiving LSGS results 

(general, not specified) were reported only by individuals declining LSGS. Concerns about 

insurance discrimination and general privacy concerns were reported both by individuals 

participating in LSGS and individuals declining LSGS, in studies published between 2015 and 

2021. The dates of these publications are notable as these studies were conducted in the 

United States after the 2008 implementation of the Genetic Information Nondiscrimination Act 

which offers protections against insurance and employment discrimination (Joly et al., 2013). 

Concerns about invasiveness as well as concerns about the potential emotional impact of 

results were reported by individuals from all decision categories (participating in LSGS, declining 

LSGS and considering hypothetical LSGS participation).  
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3.2. Study results 

3.2.1. Recruitment results 

Recruitment is summarized in Figure 3. Families were recruited between January 5, 2022 and 

August 12, 2022. While initial plans included a 12-month recruitment period, the Research 

Ethics Board approval process required more time than anticipated, leading to a delayed 

recruitment timeline. During the recruitment period, eighteen families were eligible to 

participate in this study. Five families declined LSGS and were therefore not actively recruited 

by the CRA (see section 2.3.3.). The remaining thirteen families consented to LSGS and were 

subsequently introduced to the present study by the CRA. Among these thirteen families, two 

consented to participate immediately and eleven provided consent to be contacted by the 

research team within one to eight weeks to discuss participation further. Of the eleven families 

that provided consent to be contacted at a later date, one ultimately did not meet inclusion 

criteria (non-cancer diagnosis) and one was considered inappropriate to recontact due to family 

circumstances. Of the remaining nine families that were recontacted at a later date, six families 

consented to participate and three families passively declined participation by not consenting in 

the required timeframe prior to receiving LSGS results. These six families, in addition to the two 

that consented upon first presentation, lead to a total of thirteen individuals from eight families 

that consented to participate. Families that passively declined frequently cited that they had 

not yet had time to consider participation or consult the consent form further. No families 

contacted the study team as a result of the posters displayed in the hematology-oncology 

waiting area of the MCH nor the study introduction letters provided to families declining LSGS. 

Seven participants (53.9% of consented individuals) from five families (62.5% of consented 

families) completed the questionnaire within the required timeframe, before receiving any 

potential LSGS results. Notably, while four adolescents consented to participate, only one 

(25.0% of consented adolescents) completed the questionnaire. Participants included one 

parent-parent dyad (two parents from the same family) and one adolescent-parent dyad (an 

adolescent and a parent from the same family). Five participants (71.4%) completed the 

questionnaire in French, while two participants (28.6%) completed it in English. 
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Figure 3 – Summary of recruitment from the MUHC study. Recruitment was open from January 5, 2022 to August 12, 2022.
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3.2.2. Participant characteristics 

Results reported in this section will be presented in aggregate to avoid identifying any 

participants. Participant characteristics are summarized in Table 4. All participants in this study 

had elected to participate in LSGS. Only one participant (14.3%) was an adolescent, the 

remaining participants were parents. The affected children from participating families spanned 

a broad range of ages with a mean age of 9.7 years (standard deviation: 6.3 years). Participants 

returned the study questionnaire a mean of 65.4 days after confirmation of diagnosis via 

pathology report (standard deviation: 30.9 days; date of most recent diagnosis was used for 

individuals with relapsed cancer), 50.9 days after consenting to an LSGS study (standard 

deviation: 14.9 days) and 33.0 days after initial contact by the study team for the present study 

(standard deviation: 14.2 days). Ethnicity was only reported in the electronic medical record of 

one of the five participating families and will therefore not be reported. 

3.2.3. Questionnaire results 

3.2.3.1. General questionnaire results 

When presented with a multiple-choice item asking the respondent to identify the name of the 

LSGS program they had been offered participation in, the majority of participants (n = 5, 71.4%) 

responded that they did not remember the name of the program. Similarly, when asked if they 

had been offered LSGS prior to this program, over half of participants (n = 4, 57.1%) responded 

that they did not remember. Only one participant reported that they had been offered LSGS in 

the past. 

3.2.3.2. Participant-perceived likelihood of a cancer predisposition syndrome 

When asked about the likelihood that their/their child’s cancer was genetic (hereditary) on a 

scale of 0 to 100, the mean response was 26.4 (standard deviation: 14.6), with responses 

ranging from 0 to 50. Four participants (57.2%) reported that they felt genetics was a likely 

cause of their/their child’s cancer while two felt that it was an unlikely cause and one was 

uncertain about the contribution of genetics. 

 

 



 44 

Table 4 – Characteristics of participants from the MUHC study, including 7 participants from 5 

families. *Time since diagnosis was calculated as the number of days between the date of a 

pathology report in the child’s chart confirming a cancer diagnosis and the date of questionnaire 

completion. 

 

Characteristic   

Participant characteristics (total n = 7)  n (%) 

     Participant   

          Parent  6 (85.7) 

          Adolescent  1 (14.3) 

     LSGS decision   

          Participating  7 (100.0) 

          Declining  0 (0.0) 

Child characteristics (total n = 5)  n (%) 

     Diagnosis   

          Solid tumor  3 (60.0) 

          Brain tumor  1 (20.0) 

          Leukemia or lymphoma  1 (20.0) 

     Primary cancer or relapse   

          Primary cancer  3 (60.0) 

          Relapse  2 (40.0) 

     Sex   

          Female  2 (40.0) 

          Male  3 (60.0) 

 mean (median) 

standard 

deviation 

(range) 

     Age (years)   

 9.7 6.3 

     Time since diagnosis* (days)   

 65.4 (56.0) 30.9 (40 – 115) 

     Time since LSGS decision (days)   

 50.9 (42.0) 14.9 (41 – 75) 
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3.2.3.3. Qualitative questionnaire results: main reason for participating in LSGS 

Six participants (85.7%) responded to the qualitative, open-ended item asking about their main 

reason for deciding to participate or not in LSGS. Some of the six respondents reported more 

than one reason. Altruism was mentioned by five (83.3%) respondents, often expressed as 

wanting to contribute to research and/or help future children diagnosed with cancer. 

Information seeking, particularly regarding the child’s cancer and/or genetics, was mentioned 

by two respondents. Meaning making was also mentioned by two respondents.  

The remaining two qualitative, open-ended items, which prompted respondents to write in 

additional motivations and concerns that were not addressed in the Likert scale items (see 

section 3.2.3.4.), received no responses. 

3.2.3.4. Quantitative questionnaire results: motivations and concerns 

All participants completed the Likert scale items assessing the personal importance of seven 

motivation-related and eight concern-related statements regarding their decision to participate 

in or decline LSGS. The frequency of Likert scale responses to these motivation- and concern-

related items are summarized in Figure 4 and Figure 5.  
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Figure 4 – Frequency of Likert scale responses to motivation-related items. To account for differences in the language of adolescent 

and parent questionnaires, both phrasings have been included with the adolescent phrasing always appearing first (eg: I want to 

learn about my [adolescent]/my child’s [parent] future health risks). 

1

1

1

1

1

3

3

3

2

2

3

2

3

3

3

4

4

4

5

I want to learn about other family 
members’/my future health risks.

I want to learn about why
I/my child developed cancer.

I hope it will improve my/my
child's treatment options.

I want to learn about the future health risks for 
my potential future children/my child’s siblings.

I want to know if my/my child's cancer is
genetic (hereditary) so that we can consider

tumor surveillance programs, if needed.

I want to contribute to research which may
help future children diagnosed with cancer.

I want to learn information about my/my
child's future health risks.

Questionnaire responses to items assessing personal importance of motivations in LSGS 
decisions

Extremely unimportant Somewhat unimportant Neither important or unimportant Somewhat important Extremely important



 47 

 

Figure 5 – Frequency of Likert scale responses to concern-related items. To account for differences in the language of adolescent and 

parent questionnaires, both phrasings have been included with the adolescent phrasing always appearing first (eg: I am currently 

overwhelmed by my [adolescent]/my child’s [parent] diagnosis). 

7

6

4

2

2

1

1

1

1

2

2

3

2

4

4

4

3

4

1

1

1

I am concerned that sequencing conflicts
with my religious or cultural beliefs.

I am concerned that the results may affect
my/my child's future insurance…

I am concerned that the results may have
an emotional impact on me/my child.

I am concerned that the results will be
uninformative or uncertain.

I am concerned that the results may have
an emotional impact on my parents/me.

I am concerned about the possibility of
a loss of privacy.

I am concerned that the results may have an
emotional impact on other family members.

I am currently overwhelmed by my/my child's
diagnosis and the decisions associated with it.

Questionnaire responses to items assessing personal importance of concerns in LSGS decisions

Extremely unimportant Somewhat unimportant Neither important or unimportant Somewhat important Extremely important



 48 

Overall, the most frequently selected responses for all motivations assessed were either 

“somewhat important” or “extremely important”. “Extremely important” was the most 

frequently selected response for wanting to learn more about the affected child’s future health 

risks (n = 5, 71.4%), wanting to contribute to research that may help future children (altruism), 

wanting to know if the child’s cancer was related to a CPS and wanting to learn about the future 

health risks of the child’s siblings (each n = 4, 57.1%). Notably, wanting to learn more about the 

affected child’s future health risks and altruism were the only two statements selected by all 

participants as personally important (either “somewhat important” or “extremely important”) 

in their decision-making. Additionally, when asked how personally important the potential that 

LSGS would improve the child’s treatment options was in their decision, participants Likert scale 

responses ranged from “neither important or unimportant” to “extremely important”. All other 

potential motivations assessed received a mixture of personally important and personally 

unimportant Likert-responses. Out of the seven motivations assessed, respondents reported 

that a mean of 6.3 (range 3 to 7) motivations were important (either “somewhat important” or 

“extremely important”) when making their decision about LSGS. 

In contrast, out of the eight possible concerns assessed, respondents reported that a mean of 

0.4 (range 0 to 3) concerns were important (either “somewhat important” or “extremely 

important”) when making their decision about LSGS. Six of the seven (85.7%) respondents 

reported that none of the eight concerns assessed were important (either “somewhat 

important” or “extremely important”) when making their decision about LSGS; the remaining 

participant indicated that three of the concerns were “extremely important” in their decision 

(concerns about the potential emotional impact of LSGS results on the child, the parent and 

other family members). Overall, the most frequent responses for all concerns assessed ranged 

from “extremely unimportant” to “neither important or unimportant”. All participants 

responded that the item regarding LSGS participation conflicting with religious or cultural 

beliefs was “extremely unimportant” in their decision-making. Similarly, all participants 

reported that concerns about LSGS results affecting the child’s future insurance or employment 

opportunities were personally unimportant (either “somewhat unimportant” or “extremely 

unimportant”) in their decision-making.  



 49 

All participants (100.0%) responded that the statement “Overall, I have no concerns about 

participating in sequencing through a research program (such as ORCYD, PROFYLE, SIGNATURE 

or TRICEPS)” was true for them. When asked to select the answer that best described the 

balance between their motivations and concerns on a Likert scale ranging from “my concerns 

far outweigh my motivations” to “my motivations far outweigh my concerns”, six respondents 

(85.7%) reported that their motivations far outweighed their concerns while one respondent 

reported that their motivations and their concerns were equal (Figure 6). 

 

Figure 6 – Frequency of responses to an item assessing participants’ balance between 

motivations and concerns. 
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 Chapter 4: Discussion 

The combined use of a scoping review and a single site study allowed for motivations and 

concerns to be collected from the literature and assessed among individuals participating in 

LSGS at the MUHC following a pediatric cancer diagnosis. 

4.1. Scoping review discussion 

The scoping review aimed to describe the current landscape of research on adolescent and 

parent attitudes towards participating in or declining LSGS following a pediatric cancer 

diagnosis. The review was able to identify articles assessing the motivations and concerns of 

parents of children with cancer who participated in or declined LSGS, thereby allowing the 

identification of themes which were then included in the questionnaire design for the MUHC 

study. However, this review revealed that there was very little data on perspectives from 

adolescents with cancer. The review also found that attitudes from families offered LSGS in a 

Canadian context were absent and the motivations and concerns of decliners were 

underexplored. 

Adolescents were not the primary population of any of the publications included in the review, 

however, two publications noted child, adolescent and/or young adults patients who declined 

participation in LSGS (see section 3.1.4.; Brozou et al., 2018; Howard Sharp et al., 2020). 

Adolescents and young adults (often defined as 18-30 years) with cancer are generally 

understood to have low participation rates in clinical trials as well as research involving patient 

reported outcomes (M. E. Burke et al., 2007; Keegan & Parsons, 2018; Vlooswijk et al., 2022). A 

study involving 16 adolescents and young adults (12-22 years of age) with cancer who declined 

non-LSGS health research participation in Canada and the US found that the most frequently 

reported reasons for not participating were concerns that the study would take too much time 

(45%) and having too much to think about at the time of enrollment (36%) (Read et al., 2009). 

Similarly, among 765 young adult cancer survivors who provided a reason for declining 

participation in a patient-reported outcomes study in the Netherlands, the most frequently 

reported reasons included: not interested in the research, not wanting to think about cancer, 

too busy, questionnaire is too long/too personal/difficult and not considering themselves a 



 51 

young adult cancer patient (Vlooswijk et al., 2022). These reasons may also relate to the low 

participation rates among adolescents with cancer in attitude-related studies and the absence 

of adolescent participants in this scoping review. 

None of the publications included in the scoping review explored motivations or concerns of 

parents or adolescents offered LSGS in a Canadian context. The vast majority of publications 

identified in this review were conducted in the United States with a high proportion of the 

publications resulting from two LSGS programs in the southern United States (BASIC3 and G4K). 

For this reason, the results of this review may be heavily influenced by the healthcare and social 

contexts of the United States as well as by the specific structure of the two prominent LSGS 

programs. In particular, LSGS research programs in the United States may provide participants 

access to LSGS free of cost, which may hold additional incentive in the context of their private 

healthcare system (Pace et al., 2003). It is notable, however, that this effect may also be 

present in mixed private-public healthcare systems, as Lynch and colleagues (2021) reported 

that parents in Australia who had been offered LSGS for their critically ill child free of cost 

through a research initiative perceived that they were receiving special access to a technology 

they otherwise may not have been able to afford. 

The scoping review also found that the attitudes of families declining LSGS were underexplored. 

Among the five publications included in this review that assessed attitudes of families who 

declined sequencing, four of these publications only recorded the families’ main reason for 

declining during the LSGS consent process. Recording only the main concern does not account 

for the fact that individuals may have multi-faceted motivations and/or concerns when 

considering LSGS participation. In contrast, all of the included articles that assessed attitudes of 

families that accepted LSGS allowed participants to identify multiple motivations and/or 

concerns and demonstrated that participants weighed more than one motivation and/or 

concern while deciding about LSGS participation. When an individual declines participation in a 

LSGS program, some research recruitment protocols dictate that the study team ask why they 

decided to decline and record the response (Howard Sharp et al., 2020; Scollon et al., 2014). 

Recruitment of families declining LSGS to attitude-related studies may be difficult; individuals 

that decline LSGS may be more likely to also decline research on patient and family 
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perspectives. If recruitment of LSGS decliners for attitude-focused studies is low, researchers 

may retrospectively review the reasons for declining recorded by the study team during LSGS 

recruitment, as this provides some insight without requiring any additional time input from the 

family (Sanderson et al., 2022). While this method provides some insight into declining 

individuals attitudes towards LSGS, it also limits knowledge to their main reason for declining as 

determined by a third-party, without exploring their other possible motivations and concerns.  

4.1.1. Continued screening of the literature 

The scoping review includes articles that were published as of the date the search was 

performed (June 16, 2021), however, in an effort to be thorough, the literature has been 

intermittently screened for relevant articles published between June 2021 and September 

2022. In that timeframe, two additional articles have been published that assessed adolescent 

and/or parent attitudes towards participating in or declining LSGS following a pediatric cancer 

diagnosis. The first of these publications included a sample of adolescents with cancer and 

parents of children with cancer who were participating in LSGS in the United States; the authors 

reported questionnaire responses to items assessing their motivations for LSGS participation, 

collected between 2015 and 2017 (Sedig et al., 2022). The second publication included parents 

of children with cancer who had either accepted or declined LSGS participation in the 

Netherlands and were interviewed between 2019 and 2021 (Bon et al., 2022). Both publications 

reported altruism and the potential for improved treatment to be relevant motivations among 

their participants, which is congruent with the findings of the scoping review. Sedig and 

colleagues (2022) reported that adolescents considered their doctor’s recommendation to 

participate and their family’s wishes for them to participate to also be motivations. 

Additionally, Bon and colleagues (2022) assessed concerns; they reported that parents who had 

elected to participate in LSGS rarely mentioned concerns. Individuals who had declined LSGS 

each cited different reasons, including feeling overwhelmed, concerns about the psychological 

impact, conflict with religious beliefs and concerns about privacy (Bon et al., 2022). These 

findings are also consistent with the scoping review results. 
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4.1.2. The role of LSGS consent processes 

The aim of informed consent processes in genetic testing, including LSGS, is to inform potential 

participants (or their parents) of relevant information about the test including procedure, 

purpose, potential results as well as potential risks and benefits so they may make a voluntary, 

autonomous decision about participation (Burke & Clarke, 2016; McGuire & Beskow, 2010; 

Ormond et al., 2021). While individuals may decline LSGS at multiple timepoints (at initial 

introduction, during consent sessions, post-consent sessions or withdrawal of consent), consent 

sessions involve in-depth discussion of LSGS and are often an opportunity for providers to 

observe individuals’ attitudes towards LSGS. 

Aspects of the consent process may affect individual’s attitudes towards LSGS, including the 

format, timing and setting of the consent session as well as the identity of the provider leading 

the consent session. These aspects are addressed in the appendix, within the section titled 

“Relevant aspects of LSGS consent processes”. It is important to note that variation in consent 

processes across the publications included in the scoping review may have affected individuals’ 

attitudes towards LSGS. 

4.1.3. Scoping review limitations 

In an effort to compare the included articles, this review focused on parent and adolescent 

decisions regarding LSGS participation as having two possible outcomes: participating or 

declining. The use of these binary outcomes may be a limitation of this review as they do not 

represent the full reality of LSGS decisions; in practice, LSGS participation has a nuanced range 

of options in terms of participation and return of results. For example, some programs allow 

participants to select which tissues types are sequenced (germline and/or tumor) and which 

specific categories of results they wish to receive, including medically actionable non-cancer 

findings and carrier status for recessive disorders (Byrjalsen et al., 2018; Henderson et al., 2014; 

Mandrell et al., 2021; Scollon et al., 2014). However, nuanced information about LSGS decisions 

was reported to varying degrees among the articles included in the scoping review, and was 

therefore not included in this analysis. 
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Additionally, decisions regarding LSGS participation may not be made within the same 

timeframe for all individuals. Interviews with 33 adults who declined genetic testing for cancer 

predisposition 1-10 years previously (mean 2.9 years) found that, while the interviewees had 

been labeled “decliners” by the researchers, some individuals reported that they had not yet 

made their decision (Keogh et al., 2017). Some individuals who were reported as declining 

among the review articles may have been taking additional time to consider their decision. 

4.2. Study discussion 

This study aimed to describe the motivations and concerns that were considered important to 

parents and adolescents when making a decision regarding research LSGS at the MUHC 

following a pediatric cancer diagnosis. This study also aimed to describe the clinical and 

sociodemographic characteristics of families currently offered research LSGS at the MUHC 

following a pediatric cancer diagnosis. Although the study had a small number of participants, 

responses were analyzed in a descriptive manner to provide what may be among the first 

reports of attitudes of families in a Canadian context towards participating in research LSGS 

after a pediatric cancer diagnosis.  

This work complements that of Fernandez et al. (2014), who previously reported on attitudes of 

parents of children with rare disease or cancer towards the return of LSGS results in a Canadian 

context. Their study focused on parental attitudes related to the right to participate in LSGS, 

the right to receive results and result types of interest. The authors explored reasons the 

respondents believed research programs should offer to return LSGS results to families as well 

as issues respondents felt families should consider when making a decision about whether or 

not to receive LSGS results. As these questions were all framed in a hypothetical, population-

level manner, the results of their study contributed valuable information on parents’ broader 

views of LSGS access. The study presented in this thesis contributes complementary 

information on motivations and concerns that were personally important to parents when they 

were making the decision about their own child’s LSGS participation.  

I hypothesized that parents and adolescents who have been offered LSGS participation after a 

pediatric cancer diagnosis may express both motivations and concerns about LSGS 
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participation. In response to an open-ended item assessing respondents’ main reason for 

participating in LSGS, altruism, information seeking and meaning making were all reported as 

motivations. Authors Snell and Helén (2020) describe the concept of “meaning-making” as the 

use of health information to construct a personal narrative of health or illness; responses in this 

category referred to wanting to understand the cause of the cancer. Additionally, in response 

to Likert scale items in our study, respondents most frequently reported all of the motivations 

assessed as personally important (either “somewhat important” or “extremely important”) in 

their decision to participate in LSGS. Information seeking about the child’s future health risks 

and the future health risks of the child’s sibling, altruism and wanting to know if the child’s 

cancer was related to a CPS were most frequently reported as being “extremely important” 

motivations. These findings closely reflect those of the scoping review also described in this 

thesis, which found that the most frequently cited motivations were altruism, the potential for 

improved treatment and information seeking, particularly regarding information about the 

child’s cancer genetics or CPS-related information (see section 3.1.4.).  

Regarding concerns, only one respondent indicated that any of the concerns assessed were 

personally important in their LSGS decision-making.  All respondents reported that concerns 

about LSGS conflicting with their religious or cultural beliefs were extremely unimportant in 

their LSGS decision-making. This finding is consistent with the results of the scoping review 

which found no publications reporting these concerns among families participating in LSGS 

(Appendix Table 5). All respondents reported that concerns related to insurance or employment 

discrimination were personally unimportant (either “somewhat unimportant” or “extremely 

unimportant”) in their LSGS decision-making. This finding is discordant with the findings from 

the scoping review, where insurance discrimination was the most frequently reported concern 

across the included studies. However, this finding is concordant with recent work by Sedig and 

colleagues (2022; discussed in section 4.1.1.) who found that parents of children with cancer 

who had elected to participate in LSGS in the United States reported that any potential 

concerns about insurability had not influenced their LSGS decision-making.  

All participants responded that the statement “Overall, I have no concerns about participating 

in sequencing through a research program (such as ORCYD, PROFYLE, SIGNATURE or TRICEPS)” 
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was true for them. This finding is consistent with the results of the scoping review, where 

having no concerns about LSGS was one of the most frequently reported concern categories 

among studies that included individuals participating in LSGS (Appendix Table 5).  

While feeling overwhelmed was among the most frequently reported concern categories in the 

scoping review, none of the participants in this study reported it as important in their decision-

making regarding LSGS. This, as well as the overall lack of personal importance of concerns in 

respondents’ decision-making, may be related to the fact that all of the respondents in this 

study had elected to participate in LSGS. Respondents may have been less overwhelmed and/or 

held more positive views of LSGS than individuals that declined LSGS, declined participation in 

this study or consented to this study but did not complete the questionnaire. 

I hypothesized that individuals that elect to participate in LSGS may report that their 

motivations outweigh their concerns. When reporting the balance between their motivations 

and concerns, the majority of respondents indicated that their motivations far outweighed their 

concerns. This is consistent with findings from other studies assessing the attitudes of parents 

of children with cancer who elected to participate in LSGS. McCarthy and colleagues’ (2020) 

reported that all individuals interviewed described their decision to participate as an “easy 

decision to make”. Similarly, Oberg and colleagues’ (2018) found that the majority of 

questionnaire respondents felt that even a small chance that their child would benefit from 

LSGS “outweigh[ed] all the other risks of participating” and Sedig et al (2022) reported that 

some interviewees mentioned that potential benefits outweighed any potential drawbacks. 

Notably, this study had a low adolescent participation rate: four adolescents consented to 

participate, however only one ultimately completed the questionnaire. As discussed in section 

4.1., adolescents with cancer generally have lower participation rates in research than parents 

of children with cancer (Read et al., 2009). All adolescents in this study were still in active 

treatment, with varying side effects from treatment. Additionally, while the eligibility criteria of 

this study were purposefully designed to allow multiple members of the same family (eg: 

affected adolescent and/or multiple parents) to participate in an effort to explore intrafamilial 
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differences in attitudes, the sample size of this study was not sufficient to explore any potential 

intrafamilial differences. 

4.2.1. Study limitations 

4.2.1.1. Recruitment limitations 

This study was limited in its ability to recruit families who declined LSGS. Specifically, the 

differential recruitment of families participating in or declining LSGS (described in section 2.3.3.) 

was a limitation, as individuals participating in LSGS were actively recruited while individuals 

declining LSGS were passively recruited. This placed the burden of contact on individuals 

declining LSGS. During the recruitment period for this study, five families declined participation 

in LSGS programs at the MUHC after attending a LSGS consent session.  

It is important to note that since the introduction for this study occurred after families attended 

a LSGS consent session, families who declined LSGS participation before attending a consent 

session were not approached for recruitment. Posters were placed in waiting areas in an effort 

to recruit families that declined LSGS before attending a consent session; however, no families 

contacted the study team as a result of the recruitment posters. In light of the fact that the 

majority of respondents were unable to recall whether they had previously been offered LSGS 

and the name of the LSGS study they were currently participating in (see section 3.2.3.1.), it is 

possible that potential participants saw the study posters but were unaware that they had been 

offered participation in LSGS, especially for families who had declined LSGS participation. 

Additionally, individuals who declined LSGS had the added burden of contacting the study 

team. 

4.2.1.2. Results limitations 

Most notably, the results of this study are limited by the small number of respondents and the 

fact that no responses were from participants who declined LSGS. Additionally, participation 

and questionnaire completion were potentially biased towards families who were less 

overwhelmed at the time of contact. Families who passively declined this study stated that they 

simply had not had time to consider participation. There were also six consented individuals 

who did not complete the questionnaire, suggesting there was an interest to participate but 
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ultimately the study requirements were not completed. Families were recruited for 

participation in this study during what is understandably a busy and emotionally-sensitive time; 

non-therapeutic research may not have been their main priority. The importance of the 

individual motivations and concerns assessed in the questionnaire may therefore be different in 

families who are more overwhelmed at the time they are approached about LSGS participation. 

Similarly, the interpretation of adolescent attitudes was limited by the fact that only one 

adolescent completed the questionnaire. For this reason, adolescent attitudes were not 

reported separately from the aggregate responses. Efforts were made to collect additional 

adolescent perspectives however, as discussed in section 4.1., adolescents with cancer are 

generally understood to have low research participation rates. It is also notable that 

adolescents who were eligible to participate in this study were often actively receiving cancer 

treatment, which may further reduce the time and energy they have available to complete a 

questionnaire. 

Finally, with respect to timepoints, the study only measured attitudes at one timepoint which 

may be a limitation as decisions (and their related motivations and concerns) may change over 

time (Bartley et al., 2020; Mallinger et al., 2006; Schupmann et al., 2021). Since the 

questionnaires were completed on average 50.9 days after consenting to an LSGS study, the 

responses are retrospective in nature and therefore subject to recall bias (Althubaiti, 2016). 

These responses may represent participants’ motivations and concerns at the time of 

completing the questionnaire rather than at the time of LSGS decision. The delay in 

questionnaire completion/return was due to the time required to contact, consent and enroll 

families in a manner that was sensitive to their recent cancer diagnosis and associated life 

circumstances. Additionally, some families completed paper copies of the questionnaire at 

home; the return of paper questionnaires required further coordination and additional time. 
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Chapter 5: Conclusions and future directions 

Adolescent and parent attitudes towards LSGS should be considered when performing health 

technology assessments, developing policies and designing LSGS programs in research and 

clinical settings. Understanding adolescent and parent perspectives is an essential step towards 

ensuring LSGS is offered in a patient- and family-centered manner.  

This thesis combined the results of a scoping review and single centre study at the MUHC on 

adolescent and parent attitudes towards LSGS following a pediatric cancer diagnosis. By 

combining a scoping review and a single centre study, this thesis was able to describe the 

current body of literature on adolescent and parent attitudes towards LSGS following a 

pediatric cancer diagnosis, including the attitudes reported thus far, and assess the level of 

personal importance of those attitudes among seven individuals participating in LSGS at the 

MUHC following a pediatric cancer diagnosis.  

More research is needed to understand the perspectives of adolescents with cancer and 

parents of children with cancer towards LSGS in a Canadian context. The findings presented in 

this thesis suggest that individuals participating in LSGS at the MUHC after a pediatric cancer 

diagnosis generally experience multiple motivations and may also experience concerns, 

however their motivations ultimately outweigh their concerns. Collecting responses from 

additional individuals would increase the reliability of this research and assess whether these 

findings are generalizable to the larger population of adolescents with cancer and parents of 

children with cancer participating in LSGS at the MUHC. A larger number of respondents may 

allow for the identification of attitudes that are associated with clinical or sociodemographic 

factors, such as participant age, race/ethnicity or cancer diagnosis. For example, previous 

research has shown that race/ethnicity may be related to differing participation rates in LSGS 

and other types of genetic testing (Borges et al., 2016; Howard Sharp et al., 2020). 

Consideration should be given to possible intra-familial differences in attitudes towards LSGS, in 

order to better understand the role of adolescents in shared decision-making. Additionally, the 

effects of consent processes on individuals’ attitudes towards LSGS should also be considered, 
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in order to complement research exploring the impact of consent processes on LSGS-related 

knowledge (Johnson et al., 2019).  

Future research, at the MUHC and more broadly, should aim to engage groups whose 

perspectives are currently underrepresented in the literature, especially individuals that decline 

LSGS and adolescents, in a manner that is suitable and sensitive to their situations. This may 

include approaching individuals that decline LSGS and/or adolescents after a longer period of 

time, especially if they are feeling overwhelmed at the time of approach for LSGS. Including 

individuals that decline LSGS and/or adolescents into study design processes may provide 

insight on ways to more effectively and appropriately engage these communities in research 

related to their perspectives (MacLeod et al., 2017; Teela et al., 2022). Including patients in 

health research planning and design may result in increased enrollment and decreased attrition 

(Domecq et al., 2014).  
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Appendix 

Quebec pediatric cancer LSGS research programs 

LSGS study 
Age 

criteria 
Eligibility 
criteria 

Centres 
involved 

LSGS type 
Tissue 
type(s) 

Start date 
WES WGS 

Germline 
cancer 
panel 

Tumor RNA 
sequencing 

TRICEPS 

≤18 
years of 
age at 
diagnosis 

Relapsed or 
refractory 
cancer 

All four 
pediatric 
oncology 
centres in 
Quebec 

✔  ✔ ✔ 

Paired 
(somatic 
and 
germline) 

April 2014 (CHU 
Sainte-Justine 
only) 
 
April 2016 (all 
four pediatric 
oncology centres 
in Quebec) 

PROFYLE 
(PRecision 
Oncology 
For Young 
peopLE) 

≤29 
years of 
age 

Hard-to-treat 
cancer 

>16 
institution
s Canada-
wide 

 ✔ ✔ ✔ 

Paired 
(somatic 
and 
germline) 

April 2016 

ORCYD 
(Oncology 
Repository 

for Children 
and Young 

aDults) 

No strict 
age 
criteria 

“[A] 
confirmed or 
suspected 
diagnosis 
from among 
a wide array 
of cancers” 

McGill 
University 
Health 
Centre 

Biobank with access to LSGS 

Paired 
(somatic 
and 
germline) 

April 2017 
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SIGNATURE 

<19 
years of 
age at 
diagnosis 

Solid, brain 
or 
hematologic
al cancer, 
treated with 
chemothera
py/radiother
apy 

All four 
pediatric 
oncology 
centres in 
Quebec 

✔  ✔ ✔ 

Paired 
(somatic 
and 
germline) 
 

December 2019 
(CHU Sainte-
Justine only) 
 
March 2021 (all 
four pediatric 
oncology centres 
in Quebec) 

Appendix Table 1 – Characteristics of the four research programs currently offering LSGS access to children with cancer in the 

province of Quebec.
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Scoping review search terms 
Database Sequencing terms Cancer terms Attitude terms Child terms Parent terms 

MEDLINE sequence analysis, 
dna/ or whole 
genome 
sequencing/ or 
whole exome 
sequencing/ or 
genomics/ or (dna 
sequenc* or cancer 
panel* or sequenc* 
panel* or multigene 
panel* or exome 
sequenc* or 
genom* 
sequenc*).mp 

exp 
Neoplasms/ or 
(cancer* or 
tumor* or 
tumour* or 
malignan* or 
lesion* or 
sarcoma* or 
carcinoma* or 
neoplasm* or 
melanoma* or 
onco*).mp 

Health Knowledge, Attitudes, 
Practice/ or (perception* or 
benefit* or barrier* or 
motivator* or concern* or 
advantage* or 
disadvantage* or facilitator* 
or limitation* or hope or 
expectation* or uptake or 
acceptance or preference* 
or perspective* or patient 
perspective* or attitude* or 
belief* or motivation* or 
incentive*).mp 

exp infant/ or exp child/ or 
adolescent/ or exp 
pediatrics/ or (child* or 
pediatric* or paediatric* or 
pediatric oncology or 
infan* or toddler* or boy* 
or girl* or kid$1 or school* 
or juvenil* or underage* or 
under age* or teen* or 
minor$1 or youth$1 or 
adolescen*).mp or (infan* 
or child* or adolescen* or 
pediatric* or 
paediatric*).jw 

exp Parents/ or 
(parent* or 
guardian* or 
carer* or 
caregiver* or 
parent 
perspective* or 
mother* or 
father*).mp or 
Parental Consent/ 

Embase dna sequencing/ or 
whole exome 
sequencing/ or 
whole exome 
sequencing/ or 
genome analysis/ or 
(dna sequenc* or 
cancer panel* or 
sequenc* panel* or 
multigene panel* or 
exome sequenc* or 
genom* 
sequenc*).mp 

exp 
neoplasm/ or 
(cancer* or 
tumor* or 
tumour* or 
malignan* or 
lesion* or 
sarcoma* or 
carcinoma* or 
neoplasm* or 
melanoma* or 
onco*).mp 

exp attitude to health/ or 
(perception* or benefit* or 
barrier* or motivator* or 
concern* or advantage* or 
disadvantage* or facilitator* 
or limitation* or hope or 
expectation* or uptake or 
acceptance or preference* 
or perspective* or patient 
perspective* or attitude* or 
belief* or motivation* or 
incentive*).mp 

exp infant/ or exp child/ or 
adolescent/ or juvenile/ or 
exp pediatrics/ or (child* or 
pediatric* or paediatric* or 
pediatric oncology or 
infan* or toddler* or boy* 
or girl* or kid$1 or school* 
or juvenil* or underage* or 
under age* or teen* or 
minor$1 or youth$1 or 
adolescen*).mp or (infan* 
or child* or adolescen* or 
pediatric* or 
paediatric*).jw 

exp parent/ or 
exp parental 
attitude/ or 
(parent* or 
guardian* or 
carer* or 
caregiver* or 
parent 
perspective* or 
mother* or 
father*).mp or 
exp parental 
consent/ 
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APA PsycInfo exp Genome/ or exp 
Genomic 
Sequencing/ or (dna 
sequenc* or cancer 
panel* or sequenc* 
panel* or multigene 
panel* or exome 
sequenc* or 
genom* 
sequenc*).mp 

exp 
Neoplasms/ or 
(cancer* or 
tumor* or 
tumour* or 
malignan* or 
lesion* or 
sarcoma* or 
carcinoma* or 
neoplasm* or 
melanoma* or 
onco*).mp 

health attitudes/ or 
attitudes/ or health attitude 
measures/ or health 
behavior/ or (perception* or 
benefit* or barrier* or 
motivator* or concern* or 
advantage* or 
disadvantage* or facilitator* 
or limitation* or hope or 
expectation* or uptake or 
acceptance or preference* 
or perspective* or patient 
perspective* or attitude* or 
belief* or motivation* or 
incentive*).mp 

exp Child Attitudes/ or exp 
Adolescent Attitudes/ or 
exp Adolescent Health/ or 
exp Pediatrics/ or (child* or 
pediatric* or paediatric* or 
pediatric oncology or 
infan* or toddler* or boy* 
or girl* or kid$1 or school* 
or juvenil* or underage* or 
under age* or teen* or 
minor$1 or youth$1 or 
adolescen*).mp or (infan* 
or child* or adolescen* or 
pediatric* or 
paediatric*).jw 

exp Parents/ or 
(parent* or 
guardian* or 
carer* or 
caregiver* or 
parent 
perspective* or 
mother* or 
father*).mp or 
exp Informed 
Consent/ or exp 
Parental 
Attitudes/ 

ProQuest 
Dissertations 
& Theses 
Global 

noft((dna sequenc* 
OR cancer panel* 
OR sequenc* panel* 
OR multigene 
panel* OR exome 
sequenc* OR 
genom* sequenc*)) 

noft((cancer* 
OR tumor* OR 
tumour* OR 
malignan* OR 
lesion* OR 
sarcoma* OR 
carcinoma* 
OR neoplasm* 
OR 
melanoma* 
OR onco*)) 

noft((perception* OR 
benefit* OR barrier* OR 
motivator* OR concern* OR 
advantage* OR 
disadvantage* OR 
facilitator* OR limitation* OR 
hope OR expectation* OR 
uptake OR acceptance OR 
preference* OR perspective* 
OR patient perspective* OR 
attitude* OR belief* OR 
motivation* OR incentive*)) 

noft((child* or pediatric* or 
paediatric* or pediatric 
oncology or infan* or 
toddler* or boy* or girl* or 
kid$1 or school* or juvenil* 
or underage* or under 
age* or teen* or minor$1 
or youth$1 or adolescen*)) 

noft((parent* or 
guardian* or 
carer* or 
caregiver* or 
parent 
perspective* or 
mother* or 
father*)) 

Appendix Table 2 – Search terms used in the scoping review. Two searches were performed in each database: one combining the 

sequencing-, cancer-, attitude- and child-related terms and one combining the sequencing-, cancer-, attitude- and parent-related 

terms.
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MUHC questionnaire: Parent REDCap version 
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Summary of articles included in the scoping review 

Reference 

LSGS 
program, 
center, 
country 

Population(s) 
served by the 
LSGS program Attitude-related study aims Sample 

Attitude 
assessment 
methods 

Dates of 
data 
collection 

Scollon et 
al., 2014 

BASIC3 
(Baylor 
Advancing 
Sequencing 
into 
Childhood 
Cancer 
Care), Texas 
Children’s 
Cancer 
Center 
(TCCC), 
United 
States 

All patients 
with newly 
diagnosed solid 
tumors 
(including 
central nervous 
system (CNS) 
tumors) under 
the age of 18 
years who have 
at least one 
parent who 
speaks English 
or Spanish 

[D]escribe [...] the proportion 
of parents who decline 
enrollment of their child in 
[BASIC3] and their reasons for 
doing so 

Parents of 21 
patients that 
declined 
participation in 
BASIC3 

Recorded 
reason for 
declining during 
consent process 

Aug 2012 - 
Sept 2013 

McCullough 
et al., 2016 

[D]etermine whether a sample 
of parents […] report that they 
expect themselves to be […] 
unprepared to incorporate 
[LSGS] into decision making 
about the care of children with 
cancer. 

40 parents of 
pediatric patients 
participating in 
the BASIC3 
(analyzed English 
transcripts only) 

Semi-structured 
interviews 

Aug 2012 - 
Jan 2014 

Malek et 
al., 2017 

[E]xplore the expected benefits 
for parents of pediatric patients 
with cancer who received 
clinical [LSGS] 

64 parents of 
pediatric patients 
participating in 
the BASIC3 

Semi-structured 
interviews 

Aug 2012 - 
April 2016 

Amendola 
et al., 2018 

[E]xamine [LSGS] decline across 
a diverse set of potential 
participants that vary in age 
and indication for testing. 

118 families 
actively declining 
BASIC3* 

Recorded 
reason for 
declining during 
consent process 

Approx. 
Sept 2012 - 
April 2016* 

Malek et 
al., 2019 

[D]evelop a more holistic 
understanding of how 
parenthood shapes perceptions 
about [LSGS] information for 
parents of children with cancer. 

64 parents of 
pediatric patients 
participating in 
the BASIC3 

Semi-structured 
interviews 
(English or 
Spanish) 

Aug 2012 - 
Feb 2017 
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Gattuso et 
al., 2018 

G4K 
(Genomes 
for Kids), St. 
Jude 
Children's 
Research 
Hospital, 
United 
States 

0–21 years with 
diagnosis of 

liquid, non-CNS 
solid, or CNS 
solid tumor. 

 

[I]dentify reasons for 
participation given by parents, 
risks, benefits, and what they 
expected or hoped to learn 
from participation. 

31 parents of 
pediatric 
oncology patients 
participating in 
G4K 

Open-ended 
interviews 

Not 
reported 

Howard 
Sharp et al., 
2020 

[Q]ualitatively identify families’ 
reasons for declining [LSGS] 

35 families that 
provided a reason 
for declining 
participation in 
G4K 
 

Recorded 
reason for 
declining during 
consent process 

Aug 2015 - 
April 2017 

Mandrell et 
al., 2021 

[Q]ualitatively describe parent 
understanding and 
expectations of [LSGS] testing 
including perceived benefits, 
risks, hopes, and the decision-
making process among those 
who did and did not provide 
consent for [LSGS]. 

43 parents who 
completed a two-
phase informed 
consent process 
for G4K 
 

Semi-structured 
interviews 

Not 
reported 

Marron et 
al., 2016 

iCAT 
(Individualiz
ed Cancer 
Therapy), 
multi-site, 
United 
States 

≤30 years at 
enrollment 
with a 
recurrent, 
refractory, or 
high-risk 
extracranial 
solid tumor 

[A]nalyze patients’ and parents’ 
hopes, expectations, 
and concerns about [LSGS] 

11 young adult 
patients (≥18 
years) and 34 
parents of 
pediatric patients 
(< 18 years) with 
relapsed/recurre
nt cancer, rare 
cancers or poor 
prognoses 
 
 

Questionnaire Sept 2014 - 
July 2015 
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Marron et 
al., 2019 

GAIN 
(includes 
iCat) and 
LEAP 
consortia, 
multi-site, 
United 
States 

Age ≤ 30 years 
at time of initial 
qualifying solid 
tumor 
diagnosis, high-
risk, relapsed 
and refractory 
solid tumors 
OR age ≤ 30 
years at time of 
initial, relapsed 
or refractory 
leukemia 
diagnosis 

[Describe] patient/parent 
hopes and expectations for the 
outcomes of [LSGS] 

124 parents and 
young adult 
patients 
participating in 
GAIN or LEAP 

Questionnaire Sept 2016 - 
Jan 2019 

Oberg et 
al., 2015 

PIPseq 
(Precision in 
Pediatric 
Sequencing)
, Columbia 
University 
Medical 
Center 
(CUMC), 
United 
States 

N/A, 
hypothetical 

[Explore] challenges to 
informed consent and propose 
elements to consider when 
approaching the consent 
process for [LSGS] research in 
pediatric oncology. 

15 parents of 
children with 
cancer recruited 
from the 
outpatient 
pediatric 
oncology clinic 
 

Focus groups Focus 
groups: 
June - July 
2013 

Oberg et 
al., 2018 

[A]ssess knowledge, attitudes, 
and expectations of 
parents and young adult 
patients about [LSGS] 

76 parents of 
pediatric patients 
with cancer and 
35 young adult 
cancer survivors 
who were off 
therapy for at 
least 1 year 
 

Questionnaire Aug 2015 - 
June 2016 
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Appendix Table 3 – A summary of the 15 articles included in the scoping review. 

Asterix (*) indicates information was obtained by contacting corresponding authors. 

  

 

Byrjalson et 
al., 2018 

STAGING 
(Sequencing 
Tumor and 
Germline 
DNA—
Implications 
and 
National 
Guidelines), 
multi-site, 
Denmark 

Families of all 
newly 
diagnosed 
paediatric 
cancer patients 
aged 0–17.9 

[E]xplore parent perspectives 
on participating in [LSGS] 
research specifically in the 
weeks following diagnosis of 
paediatric cancer. 

30 parents of 15 
pediatric patients 
participating in 
STAGING 

Anthropologist 
observations of 
genetic 
counselling 
sessions (and 
associated 
debriefings) 
 
Interviews 

Not 
reported 

Brozou et 
al., 2018 

Germline 
mutations 
in children 
with cancer, 
University 
Children’s 
Hospital, 
Germany 

All children 
(aged 0–18 
years) with any 
newly 
diagnosed 
malignancy 

[D]etermine the interest in and 
acceptance of comprehensive 
[LSGS] in a pediatric oncology 
and hematology department 

11 families that 
declined LSGS 

Recorded 
reason for 
declining during 
consent process 

Jan 2015 - 
Dec 2016 

McCarthy 
et al., 2020 

Unnamed, 
The Royal 
Children’s 
Hospital, 
Australia 

Children with 
hard-to-treat, 
relapsed and 
refractory 
cancers  

[E]xplore the views and 
experiences of […] parents 
regarding […] their perspectives 
on [LSGS] as a pathway to 
identifying novel treatment 
options 

19 parents or 
pediatric patients 
and 1 young adult 
patient who had 
consented to a 
pilot [LSGS] study 

Semi-structured 
interviews 

Not 
reported 
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Comparison of items included in the MUHC questionnaire 

Two questionnaires were identified via the articles included in the scoping review: the Patients’ 

Perspectives on Genomic Data and Individualized Cancer Therapy questionnaire utilized by 

Marron and colleagues (2016) and the Precision in Pediatric Sequencing Knowledge 

Questionnaire (PIPseqKQ) utilized by Oberg and colleagues (2018). Both questionnaires were 

available in the supplementary materials of the respective publications. The following table 

provides a comparison of motivation- and concern-related items included in the present study 

(MUHC questionnaire), the Patients’ Perspectives on Genomic Data and Individualized Cancer 

Therapy questionnaire and the PIPseqKQ. 



 103 

 

Motivation-related items 
Statement(s) assessed via Likert 
scale in MUHC questionnaire 

Similar statement(s) assessed via Likert 
scale by Marron et al., 2016 

Similar 
statement(s) 
assessed as a risk 
or a benefit by 
Oberg et al., 2018 

I want to learn information about 
my/my child’s future health risks. 

I hoped it would teach me about my 
genes. 

Learning 
information about 
my child’s future 
health risks. 

I want to learn about why I/my 
child developed cancer. 

I hoped it would help provide information 
to me and my doctor about my cancer. 

Learning the cause 
of my child’s 
cancer. 

I hope it will improve my/my 
child's treatment options. 

I hoped it would increase my chance of 
being cured. 
I hoped it would give me a greater 
number of treatment options. 

Learning 
information that 
could change the 
treatment for my 
child’s cancer. 

I want to contribute to research 
which may help future children 
diagnosed with cancer. 

I hoped it would help find cures for future 
patients. 
I hoped to help doctors and scientists 
learn more about the genes involved in 
cancer. 

Learning 
information may 
help other children 
in the future. 

I want to know if my/my child’s 
cancer is genetic (hereditary) so 
that we can consider tumor 
surveillance programs, if needed. 

  

I want to learn about other family 
members’/my own future health 
risks. 
I want to learn about the future 
health risks for my potential future 
children/my child’s siblings. 

I hoped it would teach me about my 
family’s genes. 

Learning 
information about 
my own future 
health risks. 
Learning 
information about 
health risks for 
other family 
members. 

 I hoped that doing this testing would 
provide me with peace of mind. 
My doctor recommended the study. 
Participating in this research gave me 
hope. 

Learning 
information for 
which the risk of 
disease is 
unknown. 
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Appendix Table 4 – A comparison of motivation- and concern-related items included in the 

present study (MUHC questionnaire), the Patients’ Perspectives on Genomic Data and 

Individualized Cancer Therapy questionnaire (Marron et al., 2016) and the PIPseqKQ (Oberg et 

al., 2018).

Concern-related items 
Statement assessed via Likert 
scale in MUHC questionnaire 

Similar statement(s) assessed via Likert 
scale by Marron et al., 2016 

Similar statement 
assessed as a risk 
or a benefit by 
Oberg et al., 2018 

I am currently overwhelmed by my 
diagnosis and the decisions 
associated with it. 

  

I am concerned about the 
possibility of a loss of privacy. 

I worried that the information learned in 
this research study would not be kept 
private. 

 

I am concerned that the results 
may affect my future insurance or 
employment opportunities. 

I worried that the information learned 
could have hurt my family’s ability to get 
insurance. 

 

I am concerned that sequencing 
conflicts with my religious or 
cultural beliefs. 

I worried that the information learned 
could have hurt my family’s ability to get 
or keep a job. 

 

I am concerned that the results will 
be uninformative or uncertain. 

I worried that no new information would 
be found to help me, causing me and my 
family to be disappointed. 

 

I am concerned that the results 
may have an emotional impact on 
me. 

I worried that I would learn information 
about my cancer that would be stressful 
or cause anxiety. 
I worried that I would learn information 
about my genes that would be stressful 
or cause anxiety. 
I worried that I would learn information 
about my family that would be stressful 
or cause anxiety. 
I worried that I would learn that my 
cancer was less treatable or more 
aggressive than previously thought. 

 
 

I am concerned that the results 
may have an emotional impact on 
my parents. 

  

I am concerned that the results 
may have an emotional impact on 
other family members. 

 
 

 

 I worried that the results would take a 
long time to come back. 
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Attitudes identified in the scoping review: expanded table 

Motivations 

Motivation Subcategory 

Number of studies 

All participant 
types 
(n= 15) 
(%) 

Participants 
accepting LSGS 
(n = 9) 
(references) 

Participants 
declining LSGS 
(n = 5*) 
(references) 

Participants 
considering 
hypothetical LSGS 
(n = 2) 
(references) 

Altruism 
Help other children, contribute to 
research 

8 (53.3) 6 (a-f) 1* (c) 2 (g, h) 

Treatment Potential for improved treatment 8 (53.3) 6 (c-f, i, j) 0 2 (g, h) 

Information seeking 

Child’s cancer genetics/CPS 7 (46.7) 7 (a-e, j, k)  0 0 
General, not specified 5 (33.3) 4 (a, c, i, j)  0 1 (h) 
Other health, secondary findings 4 (26.7) 2 (a, b) 0 2 (g, h) 
Family members’ cancer risk 3 (20.0) 3 (a-c)  0 0 
Reproductive decisions 3 (20.0) 3 (c, j, k)  0 0 
About parent(s) 2 (13.3) 2 (j, k) 0 0 
About child/adolescent 1 (6.7) 1 (c) 0 0 

Meaning making Wanting to know why 5 (33.3) 4 (a, c, i, j) 0 1 (h) 

Ability to prepare for 
the future 

Surveillance methods/prevention 3 (20.0) 2 (b, c) 1* (c) 1 (g, h) 
Avoid being blindsided 2 (13.3) 2 (c, j)  0 0 
Additional genetic tests 1 (6.7) 1 (i) 0 0 

Potential emotional 
impact 

Peace of mind, negative result 3 (20.0) 3 (c, d, j) 0 0 

Relief from guilt, exculpatory 2 (13.3) 2 (i, k) 0 0 

Parental 
responsibility 

Doing everything possible 2 (13.3) 2 (j, k) 0 0 
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Concerns 

Concern Subcategory 

Number of studies 

All participant 
types 
(n= 15) 

Participants 
accepting LSGS 
(n = 9)  

Participants 
declining LSGS  
(n = 5*) 

Participants 
considering 
hypothetical LSGS 
(n = 2) 

Privacy 
Insurance discrimination 5 (33.3) 3 (b-d) 2* (c, l) 1 (g) 
General 4 (26.7) 2 (c, d) 3* (c, m, n) 0 
Employment discrimination 2 (13.3) 1 (d) 0 1 (g) 

Overwhelmed By cancer diagnosis, decisions 4 (26.7) 0 4 (l-o) 0 

Potential emotional 
impact 

General, not specified 4 (26.7) 0 4 (l-o) 0 
Positive CPS results 2 (13.3) 2 (b, c)  1* (c) 0 
Guilt/blame 2 (13.3) 1  1 (c) 0 
Secondary findings 1 (6.7) 0 0 1 (g) 
Worse prognosis 1 (6.7) 1 (d) 0 0 
Disappointment, no new information 1 (6.7) 1 (d) 0 0 

Invasiveness 
Tumor biopsy, skin biopsy or blood 
sample 

4 (26.7) 1 (f) 2 (l, n) 1 (g) 

Conflict with beliefs Religious or cultural 3 (20.0) 0 2 (c, o) 1 (g) 

Child or young adult 
declined 

Child, adolescent or young adult 
declined LSGS  

2 (13.3) 0 2 (l, o) 0 

No concerns  
General, not specified 3 (20.0) 3 (b-d)  0 0 
About potential emotional impact 2 (13.3) 2 (i, j) 0 0 

Appendix Table 5 – A summary of attitudes (motivations and concerns) reported by studies included in the scoping review (total n = 

15 articles). Subcategories selected for inclusion in the study questionnaire are bolded. *One article (Mandrell et al., 2021) reported 

attitudes of families accepting LSGS and families declining LSGS; the attitudes of the two groups were reported separately, therefore 
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in some instances (denoted with an asterisk) this article is included in both the “Participants accepting LSGS” column and the 

“Participants declining LSGS” column. 
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Attitudes towards LSGS participation among non-cancer pediatric populations. 

LSGS 
program 
(reference) Sample Methods Motivations reported Concerns reported 

SickKids 
(Anderson 
et al., 2017) 

23 parents of 
patients 
participating in LSGS 
research for non-
cancer reasons 

Interviews - information seeking 
 child’s condition/diagnosis 
 parents’ future health risks 
 family planning purposes 

- potential for improved treatment 
- altruism 

- potential psychological impact of 
results 

- insurance discrimination 
- ambiguous findings 
- ‘weight’ of inflicted insight 

NYCKidSeq 
(Donohue 
et al., 2021) 

24 parents of 22 
children who 
received LSGS for 
non-cancer reasons 

Interviews - information seeking 
  child’s condition/diagnosis 

 

- confidentiality 
- insurance discrimination 

CAUSES 
(Hitchcock 
et al., 2020) 

7 parents of children 
with undiagnosed 
disorders 

Focus 
groups 

- information seeking 
 child’s condition/diagnosis 

- low invasiveness 
- altruism 
- potential for community with other 

families 

 

PediSeq 
(Levenseller 
et al., 2014) 

20 parents of 
children and 7 
adolescents offered 
LSGS for non-cancer 
reasons (hearing 
loss, mitochondrial 
disorder, cardiology, 
autism)  

Focus 
groups 

- information seeking 
  child’s condition/diagnosis 
 child’s future reproductive choices 

 

- invasiveness 
- stigmatization 
- discrimination (employment and 

insurance) 
- potential psychological impact 
- possible impact on the child’s 

future reproductive decisions 
- burden of having information about 

the child’s future health risks 

Appendix Table 6 – Attitudes reported among parents and adolescents considering LSGS for non-cancer pediatric reasons.
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Relevant aspects of LSGS consent processes 

The aim of informed consent processes in genetic testing is to inform potential participants (or 

their guardians) of relevant information about the test including procedure, purpose, potential 

results as well as potential risks and benefits so that they can make a voluntary, autonomous 

decision about whether or not to participate (K. Burke & Clarke, 2016; McGuire & Beskow, 

2010; Ormond et al., 2021). Due to the integral role the consent process plays in decision-

making regarding LSGS, the following sections will focus on aspects of the consent process that 

may impact the attitudes of patients and families who are offered LSGS after a pediatric cancer 

diagnosis. 

Consent formats 

Much discussion has been raised around the suitability of traditional informed consent formats 

for LSGS, especially due to the broad nature of LSGS results, variants/genes of uncertain 

significance and unsolicited findings (Bos & Bunnik, 2022; Rego et al., 2020; Tomlinson et al., 

2016; Vears, Borry, et al., 2021; Yu et al., 2019). Efforts have been made to adjust consent 

sessions to the context of LSGS programs, including implementing two-step consent sessions, 

self-guided learning modules, decision aids and/or dynamic consent practices (Budin-Ljøsne et 

al., 2015; Freed et al., 2021; Johnson et al., 2019; Kraft et al., 2021). These consent methods 

may impact the way that potential participants engage with and understand information 

related to LSGS. 

Consent providers and settings 

Recruitment for LSGS programs in pediatric oncology settings may be done by a variety of 

professionals including researchers, physicians, genetic counsellors and/or nurses. LSGS 

research programs may be offered in settings that overlap with clinical care, making the 

distinction between the two realms less clear for participants. Interviews conducted by Berrios 

and colleagues (2018) found that participants who had attended consent sessions for research 

LSGS reported that having their consent session with a trusted clinical care provider and/or in a 

trusted clinical setting increased their likelihood of participating in LSGS. This evidence suggests 

that the provider or setting of the consent session may affect the perspectives of potential 

participants towards LSGS. 
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Additionally, consent providers’ perspectives towards LSGS may impact the manner in which 

they present LSGS studies to families. Some pediatric oncology clinicians have reported 

expectations of LSGS providing clinical utility and LSGS results to be no more complex than 

other diagnostic information (Johnson, Valdez, et al., 2017; McCullough et al., 2016). However, 

in semi-structured interviews with 16 pediatric oncologists, emerging themes included concerns 

that complex LSGS results may be misinterpreted by parents and may disrupt decision-making 

or distract parents from making treatment decisions (McCullough et al., 2016). These varying 

views may affect the way in which consent providers present LSGS information to families 

which may in turn affect families’ perspectives of LSGS. 

Timing of approach for consent 

Families of children with cancer are often offered LSGS participation shortly after receiving their 

cancer diagnosis, at a time when many families are processing this information and making 

decisions about treatment. Amendola et al. (2018) noted that being overwhelmed was the 

most frequently reported reason for declining (47%) among parents of children with cancer 

who were approached about LSGS participation within 60 days of their diagnosis. However, this 

was not a significant reason for declining among parents of children with non-cancer disorders 

nor among adults with cancer (Amendola et al., 2018). Interviews with 15 families of children 

with cancer who were approached about LSGS participation via the STAGING program 2-28 

days after their diagnosis reported that some families felt that they were approached too soon 

after diagnosis, referencing feeling overwhelmed and experiencing a crisis (Byrjalsen et al., 

2018). 

The unique experiences of adolescents with cancer and parents of children with cancer may 

have an impact on the appropriate time to approach families, ensuring they are able to fully 

consider participation and provide informed consent. Further research is required to determine 

families’ preferences on this matter and how time of approach may affect perspectives towards 

LSGS. 
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