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Preface

Fragile X Syndrome (FXS) is the most common genetic cause of intellectual disability and
Autism Spectrum Disorder. It is caused by the expansion of Cytosine, Guanine, Guanine
(CGQG) repeats at the 5 untranslated region of the Fragile X Mental Retardation gene 1 (FMR1).
This gene codes for the Fragile X Mental retardation protein, and the absence of this protein
leads to FXS. This condition is transmitted through an X-linked dominant pattern and is known
to affect approximately 1 in 3600 males and 1 in 8000 females in some countries. However,
the global prevalence of FXS is not known because the data reported is based on research from
the western world. There is no evidence of the prevalence, burden or outlook of Fragile X in
African countries, translating into an urgent need to investigate rare genetic conditions like
FXS in Africa. The related publications throughout the registration period of this PhD project
aimed to explore the impact of returning positive FXS results to an affected family in Cameroon
and to explore the community’s traditional knowledge of inherited forms of intellectual

disability.
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Abstract

Introduction: Fragile X Syndrome (FXS) is the most common genetic cause of intellectual
disability (ID) and Autism Spectrum Disorder (ASD). It is caused by the expansion of CGG
(Cytosine, Guanine, Guanine) repeats at the 5’ untranslated region (UTR) of the Fragile X
Mental Retardation gene 1 (FMR1). This gene codes for the Fragile X Mental retardation
protein, which is responsible for healthy brain development. This condition is transmitted
through an X-linked dominant pattern and is known to affect approximately 1 in 2500-4000
males and 1 in 7000-8000 females.

In 2011, two siblings received a positive diagnosis of FXS at the Child Neurology Unit of the
Yaoundé Gynaeco-Obstetric and Paediatric hospital in Cameroon. Informal data from the first
consultation with their mother (P0), showed that she related her children’s condition to a curse
from her maternal grandfather, the village’s chief. This prompted us to ask four research
questions for this project: What is the transmission pattern for FXS in this family? How do
families and communities explain the pattern of FXS and other inherited forms of ID in the
village? What is the impact of receiving a genetic diagnosis on individuals, families, and
communities? And what are the stigma experiences around FXS in this community? As a first
step to gather empirical work, a scoping review of the lived experiences of FXS caretakers was
conducted. It was revealed that these experiences could broadly be summarised into four main
themes, namely: grief experiences, challenges of living with FXS, coping mechanisms, and the
need to plan for the future of children with FXS. From this review, it was noted that healthcare
workers had limited knowledge and a lack of expertise regarding FXS, whilst there was an
overall lack of African qualitative literature on FXS. This set the precedent for the second and

third components of the project.

Methodology: An ethnographic approach was used in this study. Snowball sampling was used
to recruit 92 participants who were 18 years old and above. A topic guide was used to gather
data through 10 focus group discussions and 23 in-depth interviews with NVivo 12 used for
data analysis. The questionnaire explored participants’ understanding of FXS, their lived
experiences, the stigma association with FXS, and the effects of receiving a positive or negative
genetic diagnosis. Moreover, cascade counselling and testing for FXS was offered to 46
participants. Data gathered from this component was analysed using Epi-info 7.2. and
pedigrees were drawn using Cyrillic 3.0.400.
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Results & Discussion: Cascade testing included 58% of participants (n = 27/46) that were
females. The FXS laboratory diagnosis of females showed 14.81% (n = 4/27) with a full
mutation, 37.04% (n = 10) had a premutation and 48.15% (n = 13/27) were normal. On the
other hand, 21.05% (n=4/19) males had a full mutation. The analysis of this family’s pedigree

further revealed that the founder of this family was probably a normal transmitting male carrier.

Moreover, people in the community and this family described the causes of FXS or inherited
forms of ID in four different explanatory models. The curse model was the primary explanatory
model and is based on a curse from the chief who bewitched his daughters and wives because
they did not mourn his ID servant. Other explanations were the spiritual model that relates FXS
to a punishment from God and the psychosocial model, which attributes FXS to events in the
prenatal and perinatal periods. Finally, the genetic model is an emerging explanation resulting

from the return of the FXS genetic result.

Furthermore, receiving a genetic diagnosis resulted in two main themes which were
psychological adaptation and communication of the genetic risk of FXS. Receiving a diagnosis
was associated with happiness and relief, while the latter described genetic guilts, survivor
guilt, and frustrations associated with a family history of FXS and taking care of

developmentally delayed children.

Lastly, in this community, we identified public stigma directed towards the royal family and
courtesy stigma experienced by the royal family members. Most interviewees believed that
people from the royal family should have a unique way of addressing FXS children from the
chieftaincy because of their position in society. Due to their social position, the royal family

uses their status to negotiate marriages with community members.

Conclusion: Early detection of carrier status will increase family planning options through
genetic counselling, premarital screening, and prenatal diagnosis. My findings identified
specific sociocultural challenges that should be addressed during the development and
implementation of genetic counselling services. Returning the result of a genetic test can create
feelings of guilt in the patient and their relatives. Over time, these families can develop coping
mechanisms that revolve around preparing future generations about the risk of having FXS.
Hence, health care workers or people who are comfortable talking about FXS should serve as

intermediaries for affected families.
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Chapter 1: Introduction

Fragile X syndrome (FXS) is the main genetic cause of intellectual disability (ID) and Autism
spectrum disorder (ASD). It occurs due to a mutation on the Fragile X Mental Retardation gene
1 (FMR1) found on the X chromosome (Coffee et al, 2009; Peprah, 2012; Santoro et al, 2012).
This mutation is related to a CGG (Cytosine, Guanine, Guanine) repeat expansion at the 5’
untranslated region of the FMR1 gene. According to the World Health Organisation (2020),
the mutation at this site can be found in 1 out of 2000 males and 1 out of 259 females, and the
incidence of FXS is about 1 out of 3600 males and 1 out of 4000—6000 females. Although the
CGG expansion is responsible for over 98% of cases, FXS can also occur because of point
mutations affecting the FMR1 (Peprah, 2012; Santoro et al, 2012).

The translational product of FMRL1, Fragile X Mental Retardation Protein (FMRP), is found in
high concentrations in the testes and the brain (McLennan et al, 2011; Santoro et al, 2012). It
is thought that FMRP is responsible for transporting about 4% of messenger RNA (MRNA)
from the nucleus to the synapse of neurons. A close analysis of brain tissue from humans and
mice with FXS reveals an abnormal dendritic spine, which in normal circumstances helps to
increase contact with other neurons through synapses. This dysfunction in the formation of
synapses and neuronal circuits results in impaired neuroplasticity that can reflect the
individual’s memory and learning capacities (Bassell & Warren, 2008; McLennan et al, 2011;
Santoro et al, 2012). It has long been suspected that this is involved in the sensory
pathophysiology of FXS (Bureau et al, 2008). Besides this, FMRP has been implicated in
several signalling pathways targeted by several drugs currently undergoing clinical trials
(McLennan et al, 2011; Santoro et al, 2012).

The diagnosis of FXS and carrier status was first achieved in the 1970s through cytogenetic
analysis. Cells were cultured in a folate-deficient medium and then assessed for the fragile site
on the X chromosome. Hogan et al, (2012) reported that this technique was not reliable because
of its low specificity and sensitivity. However, since the advent of new technologies from the
1990s, we now have molecular techniques with higher sensitivities and specificities that can
be used to diagnose FXS and determine carrier status (Hogan, 2012). The most readily
available technology is the Polymerase Chain Reaction (PCR) coupled with southern blotting.
PCR is used to determine the length of the CGG triplet repeats, particularly for the
normal/premutation allele, while southern blotting can assess the methylation status of the
expansion alleles (Chen et al, 2011; Filipovic-Sadic et al, 2010; Garber et al, 2008; Kanwal et
al, 2015). This method is only used to count the number of CGG repeats in the FMR1 gene and
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not access deletions and missense mutations that may be involved with this gene. In this light,
the FMRL1 gene’s sequencing is necessary if there is a clinical suspicion of FXS (Garber et al,
2008).

When counting the number of CGG repeats, diagnosis normally points to one of three main
categories, namely, normal, FXS premutation, and full FXS mutations for the FMR1 gene. In
healthy individuals, the number of CGG repeats on the FMR1 gene varies between 5 and 44,
with a mean of 30 repeats (Maddalena et al, 2001; Peprah, 2012; Santoro et al, 2012). However,
a grey zone exists between 45-54 repeats, and these alleles are also known as intermediate
suspension alleles. On the other hand, when the number of CGG repeats range between 55-200
repeats, it is considered as a premutation and above 200 repeats, the allele is considered a full
FXS mutation (Crawford et al, 2001; Lozano et al, 2016; Maddalena et al, 2001; McLennan et
al, 2011; Nolin et al, 2003). As alleles get longer and longer, and DNA polymerase becomes
unstable, intermediate alleles can expand to become a premutation allele. Hence, a premutation
allele can become a full FXS mutation allele. With the full FXS mutation, the Cytosines in the
CGG are methylated by a DNA methylase. This methyl group causes the chromatin to condense
and shut-off FMR1. This is what gives the characteristic appearance to the X chromosome

when viewed under a microscope (Colak et al, 2014).

Fragile X syndrome follows an X-linked dominant pattern of inheritance with reduced
penetrance and variable expressivity (Dobyns et al, 2004; Garber et al, 2008). Females with
full FXS mutation alleles sometimes present with milder symptoms than males because of the
variability that occurs due to X-inactivation (Santoro et al, 2012). Before associating the FMR1
to FXS, the family pedigree analysis suggested that healthy male carriers could have affected
grandchildren with more severe symptoms than their siblings. In this circumstance, genetic
anticipation was known to have occurred. This phenomenon is also described as the Sherman
paradox (Santoro et al, 2012; Sherman et al, 1985). Males pass on their mutated allele
unchanged to all their daughters, while females can increase the length of the CGG repeats in
their premutated alleles, resulting in a full FXS mutation in the next generation (Nolin S. L. et
al., 2019; Nolin Sarah L et al., 1996). Hence, females with an FMR1 mutation can pass on a full
FXS mutation allele to their children, and theoretically, there is a 50% chance of having an

affected child at every pregnancy (Marco & Skuse, 2006).

FXS manifests with subtle signs in the early stages of development. As individuals evolve in
life, they might be asymptomatic or present changes in their physical appearance,

developmental milestones or social behaviours. They may also develop psychiatric disorders
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and present with some abnormalities in their neurological state. The main features seen in this
syndrome are large ears, protruding ears, or both; long face characterised by an excess vertical
maxillary that could result in the high-arched palate; large testicles in men which is mainly
discovered after puberty; and more discrete signs like hyperextensible joints of the thumb
(Crawford et al, 2001; Hansen & Hagerman, 2005; Lubala et al, 2018). Males with a full FXS
mutation display virtually complete penetrance and will almost always show symptoms of
FXS. Females with a full mutation generally display a 50% penetrance due to having a second,

normal X chromosome (Santoro et al, 2012).

One area of concern for caregivers and people with FXS is their short-term and working
memory. Hall et al, (2008) reported in a longitudinal study that affected children were 55%
slower than non-affected children in executing daily tasks and simple commands. In addition,
they described the challenges children with FXS had recognising people that they have seen
before (Holsen et al, 2008). Other scholars report that whilst individuals with FXS display
empathy to those they are familiar with, when in unfamiliar environments, they become
depressed (Budimirovic & Kaufmann, 2011; Tranfaglia, 2011). Hyperactivity and attention
deficit disorders are also reported to affect mostly males, which is the most common psychiatric
disorder in FXS (Goldstein & Reynolds, 2010; McLennan et al, 2011; Tranfaglia, 2011).
Seizures are also reported as a common sign in people with FXS. In 2010, Berry-Kravis et al,
in their survey of caregivers, found that seizures were a common presenting sign in 14% of
males and 6% of females. The seizures were characterised as partial, non-frequent, and

amendable with medication (Berry-Kravis et al, 2010).

There are well-known associated syndromes of FXS known to occur in individuals who are
carriers of premutation alleles for FXS. These syndromes are Fragile X Associated
Tremor/Ataxia Syndrome (FXTAS) and Fragile X Associated Premature Ovarian Insufficiency
(FXPOI). Fragile X syndrome associated Tremor/Ataxia syndrome is a progressive
neurodegenerative disease seen in approximately half of the male carriers over the age of 70
years old with reduced penetrance in females. Typically, the onset of tremor occurs in the sixth
decade of life, with subsequent progression to ataxia and gradual cognitive decline (Peprah,
2012; Santoro et al, 2012). Bili et al, (2010) argued that FXPOI is mostly seen with FXS
premutation alleles than with full FXS mutation alleles and concluded that from 100 CGG
repeats, the risk of FXPOI is reduced. On the other hand, close to 20% of women with FXPOI
will experience their menopause before the age of 40 years (Peprah, 2012; Santoro et al, 2012).
Despite this, in 2014, Sherman et al, suggested that women with FXPOI could still get pregnant
because their ovaries could occasionally release viable eggs.
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As far as life expectancy is concerned, Coppus (2013) in their review suggested that the life
expectancy of individuals with FXS was lower than that of the general population. However,
death causes were similar to the causes of death in the general population (Coppus, 2013).
Living with Fragile X syndrome impacts the lives of the child, the parents, and the caregivers.
FXS affects the patient and their family through the psychosocial and financial challenges that
come with this neurodevelopmental condition. This impact may assume that certain factors
may influence the economic cost of health care, morbidity, and mortality. In low-income
countries, no study has been done to date to evaluate this impact. Nonetheless, a few studies in
the United States of America (Angelis et al, 2015; Bailey Jr et al, 2012; losif et al, 2013;
Nazareth et al, 2016; Sacco et al, 2013; Vekeman et al, 2015) and France (Chevreul et al, 2015)
have revealed that the burden of FXS could be associated to the high health care cost which
may be attributed to medical procedures, hospitalisation, and medications to a lesser extent.
Furthermore, the family members may be affected by absenteeism at work, and financial losses
related to disability leave that they take. Moreover, there may be a sense of discrimination and

stigmatisation in the general population as soon as the diagnosis is made.

Cameroon is an African country found in the northern hemisphere at latitude 7.369722 and
longitude 12.354722 (Geodatos, 2020). Also known as “Africa in miniature”, Cameroon has a
diverse cultural and linguistic heritage, which mimics Africa’s heterogeneity. Her population
was estimated to be 25,876,380 in 2019 (World Bank, 2020). The health care system is
organised into private, public, and traditional sectors without universal health coverage. More
than 50% of the rural population live in poverty and in these areas, FXS patients frequently
depend on financial support and caregiving from family members and regularly consult
traditional healers. This implies that people who need a particular type of care may not have
access to it because they may not be able to afford the cost of the services (Wonkam et al, 2014;
World Bank, 2012). Apart from endemic diseases like malaria, Cameroon, like many other
low-and-middle-income countries, is experiencing a surge in the burden of non-communicable

diseases, amongst which some have genetic origins (Wonkam et al, 2011a).

The Paediatric Neurology Unit of the Yaoundé Gynaeco-Obstetric hospital is one of
Cameroon’s leading hospitals that deal with children with developmental delays. In 2011, two
siblings received a positive diagnosis of FXS at this hospital (Nguefack et al, 2013). While
investigating these children’s condition, their mother revealed that they come from a royal
family from Western Cameroon, where several individuals have symptoms similar to the

clinical presentations of FXS. She described the high incidence of mental retardation in the
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family and community that was attributed to a “generational royal curse”. Unsatisfied with this
explanation, the mother had sought a diagnosis from Western medicine.

Receiving a diagnosis of FXS has proven to be helpful to families. Roy et al, (1995) suggested
that genetic counselling services provided to families after diagnosis helped parents to have a
better appraisal of what is wrong with their child, thereby, serving as psychotherapy for parents
to relieve the psychosocial burden associated with bearing affected children. To date, no
empirical study has been conducted on how FXS is understood by African communities and
on the effect that receiving a genetic diagnosis has on the lives of those living with or affected
by this condition. In this project, the effect of receiving a genetic diagnosis on a family and
community affected by Fragile X syndrome living in rural Cameroon was explored. We used
this project to explore the relationship between modern genetic knowledge and traditional

beliefs about inherited conditions such as FXS.
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Chapter 2: Research Methodology

2.1 Introduction

In this chapter, I will present an overview of the study methods and approach, starting with a
description of the research site, followed by the aims and the objectives of my study. I will then
outline my research design and the sampling strategy before describing the different phases of
my research under the procedure section. After this, | will describe the data collection and
analysis process. The chapter will conclude with a reflection on my position as a researcher
and discuss pertinent ethical considerations. By necessity, the content of this chapter overlaps
with the brief methods sections of the published manuscripts that make up the remainder of the
thesis, but it transcends the descriptions in those manuscripts by providing a more
comprehensive account of the study, complemented by elements that are not generally

presented in manuscripts, such as a description of researcher positionality.
2.2  Study site

The district in the Western region of Cameroon where | conducted my study, is characterised
by scattered settlements, with approximately 5243 people living in the town and 31686 people
living in the rural area (BUCREP, 2010). The village in which | conducted my study is a small
locality found in a rural area with a population of approximately 2000 inhabitants. The
languages spoken are French, English, Pidgin, and Ngombale, which is the local ethnic
language. This community houses the mother (PO) whose children received a positive FXS
diagnosis in 2011 from a specialised hospital in Cameroon. Unofficial information from her
first consultation revealed that this community had a high prevalence of people with ID, and
this was attributed to a curse by the founder of the village. Years later, and still fascinated by
this story, the original medical geneticist and consulting paediatrician secured funding and
involved me in a more extensive study that aimed to investigate the patterns of inheritance for

FXS in the family, and how the family and their community understand FXS.
2.3 Aim

This study aimed to explore the impact of returning a positive FXS result to an affected family
in Cameroon and to explore the traditional knowledge of the community towards inherited

forms of ID.

2.4  Research questions
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We asked the following research questions:

a) Which other members of the patient PO’s family are affected by FXS, and what is the
pattern of FXS transmission in this family?

b) What are the effects of receiving a genetic diagnosis of FXS on the lives of the indicator
family, and how does the genetic diagnosis affect (relations with) other family members
and the community?

c) What are the different explanatory models used by the family and the community to
explain the high prevalence of ID in their village?

d) What are the traditional perceptions of genetics and the role of stigma in the context of
FXS in this village?

2.5 Research design

The research design is one of the most important aspects of a research study as it provides
guidance for the research process and the interpretation of the results (Gobo, 2008). In the
present study, | used an ethnographic approach (Reeves et al, 2008) to gather data to describe
the cultural influences, attitudes, and perception of inheritable ID in this rural community after
returning positive FXS genetic results. Data were gathered through focus group discussions
(FGDs), in-depth interviews (IDIs), and field observations. This method was used by Gagnon
et al, (2019) to propose a more comprehensive assessment of the quality of engagement across

professional cultures in implementation studies.
2.6 Sampling strategy and gaining access to the study sample

Sampling is an essential part of research because it helps select a portion of the population,
which is representative of the whole. Onwuegbuzie & Collins (2007) explain that this is
because careful sampling informs the quality of the conclusions made by the researcher based
on the research findings. Therefore, for this research, snowball sampling was used (Handcock
& Gile, 2011; Noy, 2008) where the research sample was based on the extended family
members of PO and her community members who agreed to be part of the study through an
interview. Participants were recruited voluntarily through snowball sampling, starting with PO
and extrapolating to her extended family with whom she shared her diagnosis and members of

her community of origin.

Several selection criteria were employed. The main selection criterion was to target participants

who were 18 years and older and were knowledgeable about the high prevalence of ID in the
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community of origin of PO. Other selection criteria addressed gender representation and
diversity in age. In total, 92 participants were recruited to participate in IDIs and FGDs. To
create an atmosphere that fostered confidence and motivated the informants, | conducted my
interviews in a manner that resembled a conversation rather than a structured interview.
Schober & Conrad (1997) and West et al, (2018) demonstrated that conversational interviews
are essential in addressing issues and are missing from more structured interviews. They
extrapolated by saying that conversational interviews allow the participants to feel more
relaxed and potentially provide more honest answers during the interview (Schober & Conrad,
1997; West et al, 2018).

2.7 Role of the researcher

2.7.1 Researcher professional development

The ethnographic approach requires considerable qualitative research skills from the
researcher, and | had to equip myself with the skills necessary to facilitate data collection,
analysis, and reporting. This was achieved by familiarising myself with the literature on
ethnographic research (Reeves et al, 2008) and having frequent discussions with my
supervisors, one of whom (Prof. Jantina de Vries) is a qualitative researcher. | also previously
participated in a multisite sickle cell disease ELSI project (Ghana, Tanzania, and Cameroon),
where | interacted with participants in Cameroon and conducted all the interviews (Bukini et
al, 2019). Furthermore, to enhance my research capacity during the degree, | took a project
management course. | also attended two online leadership and project management classes
organised by the University of Washington during my PhD. In addition, | attended a writing
workshop organised by the Department of Health Sciences Education at the University of Cape
Town. This course helped me to improve my reporting skills and find my voice in the academic
arena. Lastly, | looked for opportunities that helped me present my work at conferences
organised in South Africa, Africa, and the United States of America where | received critical
feedback on my study results, which I incorporated into the study. These opportunities allowed
me to build the skills and conceptual thinking that ultimately made the data collection, data

analysis, as well as drafting this thesis a practical and meaningful experience.

2.7.2 Researcher’s background

As a researcher, | believe that sharing information on my experience will shed light on the
reasons for my observations and interpretation. Bryman (2016), in his book “Social Research

Methods”, suggests that qualitative research is often related to the context in which the study
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was carried out. In this light, my relationship with the research context can provide much
information on how | see the world. 1 am a 31-year-old Cameroonian physician born in a small
city in Western Cameroon called Mbouda. This city can be found about 20 km from the village
where | conducted my research. | spent most of my childhood and young adulthood in the
Western region of Cameroon. Living in this region during my early developmental stages made
me learn about the socio-cultural perceptions of people in the Western region. My parents and
I usually spent several weeks in the village to interact with village elders. Following my father’s
death, | was adopted by the chief of my community, where | observed all the social privileges
given to a royal family. The cultural ceremonies that | attended formed a significant part of my

cultural values.

As for my academic background, my primary and secondary education took place in the
Western region of Cameroon. After completing my secondary education, | moved to Yaoundé,
Cameroon’s capital, where | completed a Medical Doctor’s degree at the Faculty of Medicine
and Biomedical Sciences of the University of Yaoundé 1, Cameroon. My passion for mental
health lead me to explore the different aetiologies of developmental delay in children less than
five years old (Kamga, 2013; Nguefack et al, 2013). After graduating, | was posted as a
physician in a rural area of the Southwest region of Cameroon where | worked for five years.
In 2018, my supervisor suggested that | pursue a PhD degree at the University of Cape Town
(UCT) in the Department of Pathology. My background has, therefore, allowed me to make

sense of the realities of the participants in my study.

2.8 Procedure

This study was conducted in three phases:
- Phase 1: Obtain permission and ethical clearance
- Phase 2: Build a trust relationship with the family and the community

- Phase 3: Data collection and analysis

2.8.1 Phase 1: Obtain permission and ethical clearance

This study was approved by the UCT Faculty of Health Sciences Human Research Ethics
Committee (HREC) (HREC 003/2019). It was a sibling project under the IFGENERA project,
which also received approval from UCT (HREC 782/2017). Furthermore, ethics approval was
obtained from the Institutional Committee for Health Research (no. 698/CIERSH/DM/2018)

in Yaoundé, Cameroon (Appendix A). Moreover, written informed consent was obtained from
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all research participants, including permission to publish images. Administrative authorisations
were obtained from the District Medical Officer and the village chief.

2.8.2 Phase 2: Build a trust relationship with the family and the community

A challenge with conducting empirical qualitative research in a rural community revolves
around issues of trust, especially if the research team is considered as ‘outsiders’. This problem
could be an obstacle in establishing rapport and impede access to participants (Camic et al,
2003). Several authors report that if this dilemma is not handled correctly, it may harm the
study’s validity and render it irrelevant (Anderson & Strupp, 1996; Lambert, 2013). Lambert
(2013) showed that using a tape recorder during a session of psychotherapy may influence the
answers of patients. In addition, Rogers et al, (1991) demonstrated that an informant’s honesty
is built from previous interactions with the interviewer and is also a function of the confidence
gained through the interaction between the participants and the interviewer. To involve
members of this community and to build trust for my project, | organised a series of seven
community engagement activities with family and community members between 2018 and
2020. During these activities, I discussed the project with the different participants and probed

who would be willing to give their time to my research.

In the course of establishing rapport with the family of PO and her community, and perhaps
partly due to my position as a medical doctor, it gradually became evident through my initial
interactions with members of PO’s extended family that they expected the project to offer
genetic testing for FXS carrier status. Considering that this would be a logical and ethical way
of honouring what could manifest as an ancillary care obligation, and after securing ethics
approval for this addition to my research proposal, | decided to complement my qualitative
research study with a genetic component in which | offered (and reported on) genetic diagnostic
tests for FXS to members of PO’s extended family. A detailed description of this process is
reported in Chapter 4.1 of my thesis. When the results were available, | scheduled meetings
with the participants either at the Medical Genetic Unit in Yaoundé or at their nearest health
clinic. On the appointment date, post-test genetic counselling was provided to the participants
following the existing medical genetics protocol for FXS, and each participant was given their
result (Finucane et al, 2012; McConkie-Rosell et al, 2005).

A large part of my activities in 2018 was devoted to careful engagement with the community
and the indicator family. Between February and November 2018, | had informal meetings with

PO, her extended family members, and community members. My first informal meeting with
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the family was during the initial contact with the chief in February 2018. This was the start of
rapport building and trust between the family and the research team. | engaged with the
expanded family in August 2018 at the chief’s palace, where | had an opportunity to present
my study to the royal family during their family reunion. | was also frequently in contact with

the chief of the village to keep him informed about the project.

While the family had been quite receptive to my research, the community | did my work in was
more reserved. The village could be described as a conservative community that does not easily
open to foreigners. My first contact with the community was a tough one, whereby people
could not freely talk with me. Following a church service in August 2018, | approached the
community. My objective was to analyse how receptive the people could be and then try to
introduce myself to the community. My meeting with a church elder was the cornerstone of
my introduction to the community. She advised that the village pastor could provide
introductions to the community. The village pastor then became a pivot to my insertion in the
village since he is a child of the village and is broadly trusted. | had several informal discussions
with traders during market days. However, most of them were sceptical about talking to us, but

communication became much more fluent when the pastor accompanied us.

Moreover, | sought assistance from the village health centre director to help access the
community through community relays, who usually assist the health centre in distributing
vaccines. This was not a fruitful approach since the centre’s director needed an official letter
from the district medical officer to accept the research team in the community. This letter was
finally signed in October 2018 and when | presented it to the head of the health centre, he was

welcoming from that moment onwards.

Following a critical analysis of my work in 2018, | planned my activities for 2019. Early on, |
recruited two research assistants who helped me organise my first community engagement
activity with family members and health care workers in the village. The first research assistant
was the village pastor, who is initially the child of the village. The second research assistant
was a university graduate who is an expert in translation who had some knowledge of
conducting qualitative research. These community engagement activities were intended to
connect and create a conducive environment between the health workers in the village, the
family, and the research team (Figure 2.1 and 2.2). The second research assistant also had the

responsibility to capture images and assist in transcribing the interviews.
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Figure 2.1: Group picture after communlty engagement activity (Image supplied by
candidate) (participants on this picture give consent for their image to be used)

Figure 2.2: Community talk ifh guarter heads, health personnel,'nd some family

members (Image supplied by candidate) (participants on this picture give consent for their image to be
used)

In July 2019, after a productive face to face meeting with my supervisors, | reconnected with
my participants in the village through sensitisation meetings. This sensitisation helped me to
approach the chief to add me to the programme of their traditional annual family reunion, which
is held annually in August. In August 2019, | participated in a health campaign organised by
medical students and physicians originating from the region. My role in this activity was to be
one of the consulting physicians. This was also an opportunity to engage with the community
and other health personnel in the village that I did not have the chance to meet during my
community engagement activity in February that year. Moreover, | engaged with the family by
participating in their family reunion on 18/08/2019 (Figure 2.3). The chief and the other
relatives who were present were happy about how the project was progressing. They asked
many interesting questions such as:

o What is the difference between FXS and autism?
o What is the mode of inheritance of FXS?

Page | 12



e Following the genetic testing, was it possible to say that the curse they have been
suffering from is a genetic condition?

e Isthere any cure for FXS?

Figure 2.3: Family reunion at the royal palace in rural Cameroon (Image supplied by
candidate) (participants on this picture give consent for their image to be used)

After the family reunion, at the local government hospital, | returned the genetic results to
participants who had a negative diagnosis. Overall, both the affected family members and the
community were welcoming to my study. | have learned that | needed to be patient and act

respectfully.

2.8.3 Phase 3: Data collection and analysis
2.8.3.1  Data collection

Data collection took place between February 2018 and February 2020. During this time, 46
people from the family of PO requested cascade screening and testing, and 92 participants were
recruited to participate in the qualitative part of the study through IDIs and FGDs (Figure 2.4).
Of these 92 informants, 29 were extended family members of PO, while the rest (n = 63) were
community members. Recruitment of family members followed the family reunion I described
above. During the family meeting, | presented the study and asked people if they were willing
to speak with me about ID in their family. | participated in two of these family reunions, one
in 2018 and the other in 2019. I also assisted in a thanksgiving ceremony organised by the
family in the village’s church. Here, | had the opportunity to talk to some community members

who were keen to participate in the study during this event.

As far as the IDIs, | had a telephonic conversation with all the participants to schedule a face-
to-face meeting with them. During our face-to-face meeting, we discussed themes around FXS
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and ID in the village. | had an in-depth discussion with 17 family members and six community
members. Additionally, | conducted 10 FGDs, seven of which involved community members
and three of which involved family members. The FGDs took place at the village’s church
premises or in the city where they lived and where | could secure a space for a group discussion.
All the scheduled FGDs involved between 5 and 12 participants. Scholars such as Liamputtong
(2011) and Morgan (2002) showed that in FGDs, the number of participants could be as low
as five participants per group discussion. Our first FGD had the highest participation rate which
could be attributed to our sampling strategy and the community engagement activities that we

had organised to raise awareness and mark our village presence.

(a) (b)
Figure 2.4: (a) Participants of a focus group discussion. (b) An informal conversation
with the initial paediatrician and the current chief of the village (Images supplied by
candidate) (participants on this picture give consent for their image to be used)

The interview guide was prepared by listing themes and probes concerning the participant’s
life and relation to friends, family, neighbours, health, and social situations. I conducted all the
interviews, which were audio-recorded and lasted between 27 and 90 minutes. The interviews
were conducted either in French, English, or pidgin, depending on the informant’s first
language. In instances where the informant could not express himself in these languages, the
local research assistant helped facilitate the conversation by acting as a translator. Most FGDs
IDI's organized with community members were held the church premises where we could
secure a room for the purpose. On the other hand, FGDs and IDIs with family members were
conducted either in their residences or a conference room in the city they resided. By visiting
the participants in their residences, | understood my participants because the place where
someone lives can give valuable information about people and the way they are living.

Financial constraints of participants were also considered, hence, the decision was taken to
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provide reimbursements for travelling to data collection sites, as well as refreshment and snacks

during the interviews.

2.8.3.2  Data analysis

Data were analysed in multiple rounds of coding, which led to the identification of general
themes from the data. The process began with an open coding scheme developed by myself in
consultation with my supervisors when approximately two-thirds of the data was collected.
First, 1 open-coded four transcripts from three IDIs and one FGD. | then discussed emerging
themes with my supervisors and used the initial codes to develop a hierarchical coding scheme.
Several supervisory discussions were held between myself and my supervisors to resolve
discrepancies. These continuous interactions with my supervisors helped refine subsequent
data collection stages and helped me to ensure that saturation had been reached (Fusch & Ness,
2015). After obtaining a complete dataset, | applied the hierarchical coding scheme to the full

dataset.

Data analysis started while the collection of the data was still in progress, in accordance with
recommendations for the analysis of qualitative data (Kvale, 1994). Digital recordings from
individual interviews and focus group discussions were stripped of identifying information,
and transcriptions were translated from French into English as needed. Transcriptions were
reviewed for accuracy then imported, together with the researcher’s field observations, into
NVivo 12 Qualitative Data Management programme (QSR International, 2020). Inductive
coding was used to identify themes emerging from the data (Thomas, 2006). | used thematic
analysis (Braun & Clarke, 2012) to identify meaningful patterns across the dataset, both within

and between cases, as | read through the transcripts.
2.9 Ethical considerations

Ethics approval for the study was obtained from the UCT and the Institutional Committee for
Health Research Yaoundé, Cameroon, before data collection. This study followed the Good
Clinical Practice (GCP) guidelines for which | attended a course during the research period.
All participants who took part in either IDIs or FGDs were provided with an information sheet.
The information sheet and the consent form were presented in French and English to ensure
that all individuals understood the material and what they were consenting to. After reading
this, they were asked to voluntarily sign a consent form before proceeding with the session
(Figure 2.5).
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candidate) (participants on this picture give consent for their image to be used)

For participants who could not understand the information sheet due to low literacy levels,
one-on-one support was provided to explain aspects of the study that were not clear, answer
questions, and assist during the signing of consent forms. All participants were assured that
their information would be confidential, and in case they were uncomfortable sharing
information, they were free not to disclose that information. Moreover, participants were free
to leave or stop the session at any time, although, none did. All interview transcripts were
anonymised, and all possible identifiers were substituted with generic language. All transcripts
were kept on a password-protected computer and were only shared on a need-to-see basis
between myself and my supervisors. Each participant received compensation for their

transportation and time, a snack, and a refreshment.
2.10 Chapter summary

This chapter provided an outline of the study site, aims and objectives, and research questions.
It also described the research process by elaborating on the research design, sampling, and the
study’s different phases. By reflecting on my subjective position as a researcher, | discussed
my role as a researcher vis-a-vis data collection. The chapter concluded with an overview of
the ethical considerations employed in this study. The next chapter is the results chapter, which
will provide some answers to our research questions. | start by elaborating on the cascade
testing, then the explanatory models for FXS in the village, followed by the effect of receiving
a genetic diagnosis before ending with the FXS concerns of the stigma power relationship in

this setting.
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Chapter 3: Literature review

Lived Experiences of Fragile X Syndrome Caregivers: A Scoping

Review of Qualitative Studies

Kamga, K. K., de Vries, J.,, Nguefack, S., Munung, N., & Wonkam, A. (2020). Lived
experiences of Fragile X Syndrome caregivers: A scoping review of qualitative studies.
Frontiers in Neurology, 11, 128. DOI:10.3389/fneur.2020.00128

Synopsis

This paper reports on a scoping review of qualitative studies on the lived experiences of Fragile X
syndrome caregivers, most of which originated from the United States of America. The aim was to
establish common challenges reported for living with FXS, which informed the design of my
consequent empirical work. | summarised the findings according to four major themes: grief
experiences, challenges of living with FXS, coping mechanisms, and the need to plan future
outcomes for children with FXS. The review also reveals a dearth of qualitative studies on FXS in
African populations.

Author contributions:

Kengne Kamga Karen (KKK): Conceptualised and designed the scoping review; performed

the literature search, interpreted findings; wrote the first draft of the article, and incorporated

comments from co-authors; responded to all reviewer comments.

Nchangwi Syntia Munung (NSW): Assisted in applying the eligibility criteria to the

manuscripts found in the literature search; assisted in interpretation and writing.

Seraphin Nguefack (SN), Jantina de Vries (JdV), Ambroise Wonkam (AW): Assisted in

the design, interpretation, and writing.
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Abstract

Fragile X syndrome (FXS) is the most common X-linked monogenic cause of intellectual
disability (ID) and Autism Spectrum Disorder (ASD). Taking care of children with ID is
challenging and overwhelming due to the multiple facets of caregiving. This scoping review
aimed at summarising the qualitative literature on the experiences of families living with FXS,
identify key themes and determine the gaps in the extant literature. We conducted a literature
search in May 2019 using four databases: PubMed, Web of Science, African-Wide-
Information, and Scopus. The keywords used in our search strategy were associated with
caregivers, lived experiences, FXS, and qualitative research. All English language articles with
full-text reporting were included. Studies associated with other neurodevelopmental conditions
and quantitative studies were excluded. We identified 12 out of 203 articles that described the
lived experiences of families with FXS. Most articles originated from the United States of
America and mothers were the main caregivers. We summarised our findings into four major
themes which are: grief experiences, challenges of living with FXS, coping mechanisms and
the need to plan for future outcomes. This scoping review highlighted the scarcity of qualitative
FXS literature in the African population and frustrations endured by families with FXS due to
the low knowledge of FXS by healthcare workers. More research is needed to evaluate the

impact of living with FXS in males and fathers.

Keywords: Fragile X syndrome, lived experience, caregivers, scoping review, qualitative

research
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3.1 Introduction

Fragile X syndrome (FXS) is the most common inherited single-gene condition that causes a
range of developmental problems, including learning disabilities and cognitive impairment, and
affects about twice as many males as females (Hunter et al, 2014). FXS is caused by a mutation
of the Fragile X mental retardation 1 (FMR1) gene, which results from an expansion of the
CGG (Cytosine-Guanine-Guanine) repeats at the 5 Untranslated region (UTR) of this gene.
Fragile X Mental Retardation Protein (FMRP), the translation product of the FMRL1 gene, is a
regulation factor that controls most of the proteins important for synaptic maturation and
plasticity (Weiler & Greenough, 1999). A mutation in the FMR1 gene switches off the
production of the FMRP, leading to the weakening of synapses in the brain. This eventually
leads to impaired brain development and the physical impairments associated with FXS
(Hagerman & Hendren, 2014).

In Europe, America, Asia and Australia where molecular diagnostic procedures are well-
developed, neonatal units for early screening for genetic diseases like FXS are fully functional
and FXS is usually diagnosed early. This could account for the perceived high prevalence in
these regions (Peprah, 2012; Yim et al, 2008). However, not many hospitals and institutions in
Africa can perform genetic testing for FMR1 mutations. Therefore, many African FXS patients
may have gone undiagnosed due to the reliance on clinical signs and symptoms (Essop &
Krause, 2013; Niu et al, 2017) and no referral of patients to specialised centres (Essop &
Krause, 2013). The low uptake of genetic testing in African settings could also be due to scarce
medical genetics specialists in many African countries. For example, in South Africa in 2013,
there were reported to be 11 registered medical geneticists, 42 medical genetic scientists and
technologists, and 10 genetic counsellors servicing a population of 51 million (Kromberg et al,
2013). In other African countries, “medical genetics” services are far fewer and are still
developing (Wonkam et al, 2011a). Consequently, there have been fewer African FXS-related
studies published, that can also contribute to the lack of awareness of FXS, insufficient
diagnostic tools and possibly cultural beliefs surrounding mental disorders (Meilleur et al,
2011).

Once diagnosed, the medical management of FXS requires family support which is demanding,
overwhelming and can lead to some mental health problems to the caregiver (Pinquart &
Sorensen, 2003). Some scholars examined factors which account for parental adaptation to a
child’s disability. They highlighted that coping with a disability is a multifaceted event which
can be experienced in different ways. An alteration in the behaviour and sleep patterns of FXS
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children may account for the maladaptation of parents (Bailey Jr et al, 2008; Carotenuto et al,
2019). Hence, this scoping review will map the available evidence of the experiences of
families, caregivers and patients living with FXS. We aim at summarising current lived
experiences of FXS caregivers, synthesise key findings, and highlight gaps and limitations in

the extant literature.
3.2 Methodology

A scoping review method is a rigorous approach to literature reviews, systematically
identifying key concepts, theories, evidence, and research gaps (Arksey & O’ Malley, 2005;
Levac et al, 2010). This scoping review covers global empirical qualitative studies reporting on
the lived experiences of people living with FXS from 1980 to 2019. Hammarberg et al. (2016)
reported that qualitative methods should be used to answer questions regarding experiences,
meaning, and perspective from the participant’s angle. Additionally, Seers (2012) noted that
findings from primary qualitative research could contribute, through a qualitative synthesis, to
a greater understanding of a research area. Hence, only qualitative articles were included in our

study.

3.2.1 Identification of Research Question

To guide the search strategy and ensure that a broad range of literature was captured, we asked
the questions: “What are the lived experiences of people living with FXS?” This helped us to

capture the challenges, frustrations, and coping mechanisms that entail living with FXS.

3.2.2 Searching for Relevant Studies

We identified articles by searching through four electronic databases: PubMed, Scopus, African
Wide information and Web of science. The electronic search strategy was developed by the
first author (KK) and an experienced librarian at UCT. An example of the search query used is

seen below (Table 3.1), where the original search was done in May 2019.
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Table 3.1: Search strategy used in the four databases (PubMed, Scopus, Web of science
and African Wide Information)

Search component

Search terms

Caregivers

Caregiver OR brother OR sister OR mother OR father OR sibling OR parent
OR spouse OR spouses OR carrier OR patient

Experiences

Concern OR stigma OR custom OR belief OR stressor OR culture OR
challenge OR stress OR resilience OR psychology OR socioeconomic OR
Religion OR coping OR behaviour OR (mental suffering) OR Adapt OR

emotional OR (Quality of life)

(Fragile X Syndrome) OR (Fragile X associated Tremor

Fragile X syndrome Ataxia Syndrome) OR (Fragile X associated Primary

Ovarian Insufficiency) OR (Fragile X Mental Retardation Syndrome)

(Qualitative study) OR (qualitative research) OR
Qualitative research

(empirical research)

3.2.3 Selecting Studies and Charting the Data

The electronic search results were downloaded onto EndNote X9.2 which is a bibliographic
software. The first (KK) and fourth (SN) authors collaborated to remove duplicates and
screened articles to determine whether they should be included in this review. Identified articles
were then broadly coded by these two authors using NVivo 12 software. The data obtained
were then grouped to form themes. We identified four overarching themes in the articles

included in the analysis which are reported in a narrative format for this paper.

3.3 Results

3.3.1 Description of Identified Studies

Overall, the search strategy identified 203 records, 186 from the electronic search results and
17 records from a second search and reading references of retrieved articles. After duplicates
were removed, 51 records were screened. A total of 28 full-text articles of potential relevance
were retrieved and screened and 16 articles were subsequently excluded. Twelve articles were

retained for the final synthesis (Figure 3.1).
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PubMed (n=42) From a second search and reading
Scopus (n = 62) of articles
Web of Science (n = 77) (n= 17)
African wide information (n =5)
(n=186)
Total number of articles: 203
Screening and removal of
> duplicates

A 4

51 articles

152 articles

23 articles

\ 4

Full-text articles assessed
for eligibility
(n=28)

Screening by title and abstract

Screen of full text

- 10 articles excluded
because they were
describing other

¥

Studies included in
quantitative synthesis
(scoping synthesis)
(n=12)

intellectual disabilities

- 4 because it was not

the voice of people
living with FXS

- 2 because the writer

was the one
interpreting the lived
experience of FXS

Figure 3.1: Chart describing the article selection process.
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3.3.2 Overview of Study Characteristics

The included studies were in English and captured the lived experiences of people directly
involved in or affected by FXS. Most studies originated from North America (n = 9 for the
United States of America; n = 1 for Canada), one from the Netherlands and one from South
Africa. All the studies involved standard qualitative methods (interviews and focus group
discussions) with the parents of children with FXS, and the majority (n = 7) involving only
mothers (Table 3.2).
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Table 3.2: Demographic information of the identified studies

X Syndrome

References Title Country | Participants Method(s) used Site Themes
Brady et al, Communication in Young Children with | USA Mothers Interviews Home and Grief, challenges, and
(2006) Fragile X Syndrome: A Qualitative university coping strategies

Study of Mothers’ Perspectives (n=55)
Feinstein & “We Don’t Have a Plan. We Should Be | USA Caregiver FGDand Phone calls Grief, challenges, coping
Pollack (2016) Working on a Plan.”: Obstacles to interviews strategies, worries about

Caregiver Transition Planning for (n=37) the future

Individuals with Fragile X Syndrome
Michie & Narrating Disability, Narrating Religious | USA Mothers Interviews Home Grief, coping strategies
Skinner (2010) Practice: Reconciliation and Fragile X

Syndrome (n=60)
Minnes & Parent views on enhancing the quality of | Canada Parents FGD Conference Challenges
Steiner (2009) health care for their children with Fragile room

X Syndrome, autism or Down syndrome (n=71)
Muller et al, Mothers’ perspectives on challenging USA Mothers Interviews Home and Challenges
(2018) behaviors in their children with Fragile university

(n=53)
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Poehlmann et al, | Family Experiences Associated with a USA Mothers Interviews Home Grief, challenges
(2005) Child’s Diagnosis of Fragile X or Down
Syndrome: Evidence for Disruption and (n=11)
Resilience
Reines et al, Parental Perspectives on USA Parents Interviews Phone calls Worries about the future
(2017) Pharmacological Clinical Trials: a
Qualitative Study in Down Syndrome (n=9)
and Fragile X Syndrome
Van Growing up with Fragile X Syndrome: Netherlands | Parentsand | FGDand Home and Challenges
Remmerden Concerns and Care Needs of Young patients interviews phone
Adult Patients and Their Parents
et al, (2019) (n=38)
Visootsak et al, | Diagnosis of Fragile X Syndrome: A USA Mothers Interviews Phone calls Grief, coping strategies
(2012) Qualitative Study of African American
Families (n=10)
Weber (2016) Understanding Fragile X Syndrome South Mothers Interviews, journal, | Home Grief, challenges, coping
from a mother’s perspective: Challenges | Africa (=1 field notes strategies
n=

and resilience
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Weber et al, | Voice of People with Fragile X | USA Patents Interviews Online Challenges
(2019) Syndrome and their Families: Reports
(n=8)
from a Survey on
Treatment Priorities
Wheeler et al, | Perceived Quality of Life in Mothers of | USA Mothers Interviews Home Challenges, coping
(2008) Children with Fragile X Syndrome strategies
(n=10)

FGD — Focus Group Discussion; USA — United States of America
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Grief and Response to Diagnosis

Grief is a response to the loss of someone or something cherished. When people grieve, they
go through five stages which are denial, anger, blame, depression, and acceptance (Kibler-
Ross & Kessler, 2005). Six of the studies included in this analysis described grief as an
important aspect of the lived experience of caring for a child with a FXS diagnosis (Brady et
al, 2006; Feinstein & Pollack, 2016; Michie & Skinner, 2010; Poehlmann et al, 2005; Visootsak
et al, 2012; Weber, 2016). A quote from a participant in Visootsak et al,’s study describes this
well: “I was devastated. I felt like I was grieving for a child that was still living”. Michie &

Skimmer (2010) further describe parents losing their sense of direction following the diagnosis.

Denial, the first stage of grief, was described by three authors (Feinstein & Pollack, 2016;
Michie & Skinner, 2010; Poehlmann et al, 2005). After receiving the diagnosis, parents go
through a series of negative emotions dominated by denial: “Why would something be wrong
with one of my kids?” (Michie & Skinner, 2010). Feinstein & Pollack (2016) described that
denial does not only happen after receiving a diagnosis; it may also play a factor in delaying
the search for a diagnosis: “I didn’t think about these things before we found ourselves in this
situation.” Similarly, Poehlmann et al, (2005) quoted that some parents resolved to dismiss
concerns about their children: “In his first year, I remember my father-in-law asking if there
was something on his eyes. | said, no. It’s normal for kids to look kind of cross-eyed in their

first years.”

Other stages of grief described by the articles included in this analysis are anger and self-blame.
In one of the papers, it was reported that parents were angry with God and considered their
child’s illness a punishment. Some parents attributed their child’s illness to “bad karma”
(Michie & Skinner, 2010). Being angry with other people in the community was mainly a result
of micro-aggression relating to FXS: “When somebody says, ‘Joey’s blessed to have you,” I'm
like... ‘So, what in my life have | done that | deserve this much work?’ (Michie & Skinner,
2010). Self-blame was another common emotion described by three authors (Michie & Skinner,
2010; Poehlmann et al, 2005; Weber, 2016). These authors narrated how receiving a FXS
diagnosis generated panic attacks in mothers, relating to feelings that they had caused their

child’s condition.

Most parents were frustrated with the long odyssey of obtaining the diagnosis of their child.
The lack of knowledge of physicians and paediatricians with regards to FXS was a concern for
parents in this period. The atypical presentation of children may make FXS hard to diagnose,

and the parents reported that their children received treatment for the child’s symptoms before
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finally requesting chromosomal or FXS testing (Minnes & Steiner, 2009; Poehlmann et al,
2005; Van Remmerden et al, 2019; Visootsak et al, 2012; Weber, 2016). Poehlmann et al,
(2005) narrated situations of distress arising from the difficulties of the child to attain
developmental milestones or the long and difficult process of getting to a diagnosis. After
obtaining the diagnosis, mothers were left with limited options and did not know what to do

next.

“We were just blown out of the water with no clue... it changed our entire life about
everything, even who we are... | have in my mind a picture of just walking into doors. Total
confusion... it was almost like it had a feeling of throwing you out in the sea and saying |

hope you can swim. ”.

However, parents who manage to accept this condition keep in mind that they will play the role
of primary care provider for the rest of their lives (Brady et al, 2006). Although mothers report
receiving some support from their physicians (Weber, 2016), they disclosed that these
practitioners lack empathy in giving them the result of their children. Poehlmann et al, (2005)

recounted a scenario where a physician was not sensitive in giving back a FXS result to a parent.

“We hadn’t heard for over a month, the diagnosis... I called him and the doctor came to
the phone and said, “Was I supposed to give you the diagnosis?” And I said, “Yes”... and
he said “Well then... your child tested positive for Fragile X.” He didn’t ask if anybody
was there with me or if there was a time when my husband and I could come in... that is

definitely a poor way to tell you that.”

Upon receiving the diagnosis, parents described receiving support from their spouse and
extended family members who could listen and empathise with them (Michie & Skinner, 2010;
Visootsak et al, 2012; Weber, 2016; Wheeler et al, 2008). Wheeler et al, (2008) recounted the
life of a mother who described how having a supportive husband and/or extended family helped

to improve her quality of life.

“They (husband’s family) have accepted the boys and include the boys and me... And |
feel like I can go to them. If we 're at a family function and the boys are acting wild, they re
like “Oh, so what? They do what they do.” Everyone’s supportive and understanding and
helpful.”

Also having a role model was a great support. Weber (2016) stated the role a psychologist with

special needs played in the life of a caregiver in an African setting.
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“I know the lady I told you that passed away, remember, she was very good, she was very
good... because she also had a disability. And looking at her made me appreciate life and

made me realize that if she can carry on each day, so can I.”

Challenges of Caring for a Child With FXS

Ten authors described the challenges of caring for a child with FXS (Brady et al, 2006;
Feinstein & Pollack, 2016; Minnes & Steiner, 2009; Muller et al, 2018; Poehlmann et al, 2005;
Van Remmerden et al, 2019; Visootsak et al, 2012; Weber, 2016; Weber et al, 2019; Wheeler
et al, 2008). Throughout childhood and adolescence, parents described challenges in dealing
with behavioural difficulties, especially when skills like speaking and communication are
compromised. Parents also described concerns about their children’s ability to live
independently. More so, academic performance, self-care and behaviour were the main
concerns for parents taking care of male FXS patients, while social issues were the main
concern for parents of female FXS patients (Weber et al, 2019). Worries about the future and

dealing with behavioural challenges ultimately reduced the quality of life for families.

Concerning behavioural challenges stubbornness, stereotypic behaviours, aggression, self-
injury, impulsivity and social deviance were some behaviours recounted by parents (Feinstein
& Pollack, 2016; Muller et al, 2018; Van Remmerden et al, 2019; Weber, 2016). These
behaviours were thought to be a result of the non-verbal expression of the children or a way to
escape demands, seek attention or obtain tangibles (Muller et al, 2018; Van Remmerden et al,
2019; Weber, 2016). Socially, children were reported to behave inappropriately because they
are unable to respect the private space of others and are also unable to change conversation tone
or topics. This keeps mothers frustrated and embarrassed (Muller et al, 2018). Moreover, food
control, keeping a good personal hygiene and sleep disorders were worries for parents and
caregivers (Feinstein & Pollack, 2016; Muller et al, 2018; Van Remmerden et al, 2019).

In addition to social and behavioural challenges, communication patterns of children living
with FXS was a worry for caregivers (Brady et al, 2006; Feinstein & Pollack, 2016). Parents
believe that their children are not always understood because they communicate non-verbally.
Mothers reported frustration with their inability to understand what their child wanted to say.
Brady et al, (2006) elaborated on different communication challenges and strategies adopted
by mothers. Most mothers tried to guess what their child was trying to say, and they resolved

to adopt a trial-and-error strategy which was frustrating for the mother and child.
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“I just try a couple of different things and I either hit the right one or I distract him or he
gets interested in something else and he kinds of forgets, which is kind of sad, you know,

if the little guy isn’t getting what he wants.”

Supervisory experiences were also addressed by caregivers as challenging. Most children with
FXS cannot be on their own without supervision and even adult persons with mild forms of ID
still need some coaching and monitoring (Feinstein & Pollack, 2016; Van Remmerden et al,
2019). Van Remmerden et al, (2019) illustrated this dependency by recounting the life of a
mother who had a daughter with FXS.

“My daughter lives on her own but she is not independent. My husband and | do everything
for her: the finances, cooking and cleaning. Sometimes | feel like I let a 14-year-old move

out of the house.”

Parents described situations of having difficulties obtaining specialised services or support
from the community. In the Dutch (Van Remmerden et al, 2019) and African (Weber, 2016)
studies, parents described limited knowledge of health care workers for FXS and limited
specialist care and support facilities available. Van Remmerden et al, (2019) elaborated this
thought from a mother: “As a parent, you always need to explain what FXS is, even to some
physicians. It’s so typical for FXS. When you say my daughter has Down syndrome, everybody
knows what you’re talking about.” Parents in a study from the USA reported that even though
there is some form of specialised support for FXS in their country, the waiting lists are long,
and parents receive little information about how to care for their child following diagnosis
(Minnes & Steiner, 2009). A lack of support from family members especially the spouse can
constitute a source of distress (Poehlmann et al, 2005; Visootsak et al, 2012; Weber, 2016).
Poehlmann et al, (2005) quoted a family who did not have enough support from their relatives

and the caring duty was relegated to the mother.

"He was fussy, and | had three kids and was working full-time, and my husband was
working and gone most of the time. So, | had to take care of them all at night, and it was
a very difficult time. My parents were in a town 40 miles away and they were older, so
they really couldn’t help much. And my husband’s folks were in town, but they weren’t
much of a support. They had a hard time handling our son’s behaviours and outbursts and
so they weren’t around a lot because they couldn’t understand him. So, we really didn’t

have a lot of support. ”
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Weber (2016) reported that the rarity of FXS in that country also impacts on one patient’s

ability to find support through more formal means.

“It is not easy for someone to go through that. You need support... even with the group we
had, there was no kids there that had fragile X. It was just my kids.... The other support

groups they were of different disabilities. ”

Furthermore, two authors described challenges with the transition from childhood to adulthood
(Feinstein & Pollack, 2016; Van Remmerden et al, 2019). Difficulties obtaining services in
adulthood was another concern because the available services are limited. In addition,
caregivers worry about the complex bureaucratic work which they must go through in order to
meet the vocational, residential and caregiving needs of their children. This complex process
motivated mothers to give up their personal ambitions and become the primary caregiver for

their children.

Moreover, challenges with family planning, romantic life and sexual deviance were addressed
by one author. Female FXS patients were concerned about having children; they were
discouraged when they found out the stress associated with taking care of a FXS child through
their parents. Hence, parents doubted their ability to raise a child and much preferred their FXS

children not to attempt to have their own (Van Remmerden et al, 2019).

Finally, starting and maintaining a romantic relationship for an individual affected with FXS is
very difficult (Van Remmerden et al, 2019). Sexual deviance was reported by some parents and
it was characterised by exhibiting their private parts or masturbating in public places. This
behaviour left parents worried since their children could be abused or assaulted by others who
do not know their FXS status.

Coping Strategies

Fragile X Syndrome is a disabling condition both for individuals and families and from this
review, it appears as if there are two dominant coping strategies employed by the families
affected by FXS. Some become advocates for FXS, whilst others give up their dreams and
concentrate on the care of their children. To become an advocate for FXS, caregivers described
taking courses that empowered them to speak about the illness and to obtain support for their
care (Brady et al, 2006; Feinstein & Pollack, 2016; Visootsak et al, 2012).

Obtaining support was another way to cope when parents had children with FXS. Previously,

we described that some of the FXS parents end up feeling isolated and depressed—but a subset
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of parents seems to have found more positive ways of dealing with FXS. What seems to make
the difference is those parents’ ability to seek support, either from external support services or
from faith. Wheeler et al, (2008) described the persevering and positive attitude of a mother in

seeing the progress made by her kids.

“I know all those services out there. I'm very positive. I know I'm not missing out on
anything. I know I'm on top of the game with my kids. I keep busy. I have a social life. I

have friends. ”

Besides, some caregivers rely on their faith in God. Reconciliation is the term used by Michie
& Skinner (2010) to represent the transition from viewing FXS as a burden or challenge to
being more a blessing or God’s will. What seems to be different here is that these parents seem
to have developed a high level of self-esteem and positive outlook (Brady et al, 2006; Feinstein
& Pollack, 2016; Michie & Skinner, 2010; Visootsak et al, 2012; Weber, 2016; Wheeler et al,
2008).

Worries About the Future

Out of the 12 articles retrieved, three describe worries about the future which included the need
to plan for housing, financial security and caregiving (Feinstein & Pollack, 2016; Reines et al,
2017; Weber, 2016). Feinstein & Pollack (2016) described instances with parents not having a
well-structured plan. In this case, parents were so busy with their daily activities that they did

not feel the need to plan for the future of their children.

“When [my son] was younger, I thought, yeah, I was 30, 35— that’s a good age if they
must start living on their own and moving in there. Well, golly geez, that’s 4-9 years away.

It’s time to get moving.”

On the other hand, those with a partial/concrete plan based their plans on their families or
organisation they created. They hoped that these entities will provide housing or financial aids

to their offspring when they will not be around.

“Right now, I think that if something happened tomorrow, my parents are still alive. I've
got sisters and a brother. My husband has a sister, and we have close friends. They all
understand /daughter living with FXS] s situation. I think someone would step up. I would
hope that my son as he got older would take on the responsibility himself” (Feinstein &
Pollack, 2016).
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Moreover, participation in clinical trials for targeted therapies in the future was a concern for
caregivers. Reines et al, (2017) described the willingness of parents to participate in
experiments that targeted the disease, and not the symptoms. They think participating in the
research will either improve their child’s condition or give hope for the discovery of a treatment
in the future, which will help other families suffering from the same condition. However, these
parents were worried about long term and transient side effects of the medication and the
logistics that comes with the clinical trial. Also, taking the decision to participate in a trial is a
big responsibility which parents are ready to share with family members (spouse, grandparents,

the child), health care workers, and other parents in the FXS community.
3.4 Discussion

This scoping review is the first to summarise the qualitative literature on lived experiences of
FXS families. Our results provide a comprehensive overview of the challenges, grief
experiences and coping strategies developed. The lived experiences with FXS could be grouped
into the pre-diagnostic and the post-diagnostic period. Before the diagnosis, several parents of
FXS children struggled to receive a diagnosis for their children. This is a time-consuming
process and parents can find themselves spending money which could lead to impoverishment
(Bailey Jr et al, 2012; Hung et al, 2019). Grief reactions can extend from the pre-diagnostic
period to the post-diagnostic period. Parents who accept the condition understand that they will
be the primary caregivers of their children and could then integrate that in their living style.
They then start to plan for the future of their children (Bailey Jr et al, 2012). However, in some
instances, parents are unable to accept their child’s condition. They are those who finally have
a poor quality of life (Wheeler et al, 2008). Moreover, challenges encountered when living with
FXS can either be before or after the diagnosis. These challenges are related to the basic skills
of their children and their ability to integrate in society due to communication and behavioural
difficulties. Coping strategies that were implemented were related to family and community

support (Figure 3.2).
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Figure 3.2: Flow chart describing the lived experiences of families with FXS.

3.5 Practical Implications

Most studies illustrated the importance of patients’ experiences with the health care system.
Adults described the need for a good relationship with their health care providers, to be treated
with respect and as a whole person, a need for understandable information about the diagnosis,
and valued health professionals who could assist whenever needed. York et al, (1999) reported
that educators and health caregivers taking care of Down Syndrome patients, autistic children
and FXS children demonstrated to have limited knowledge of FXS. Results from the present
review of the literature, in general, show that lack of expertise among health care providers is
a major barrier for people with FXS (Minnes & Steiner, 2009; Visootsak et al, 2012). This lack
of knowledge about FXS can result in important medical consequences. This may include
delays in obtaining an accurate diagnosis, psychological stress due to inappropriate responses
to delivering the diagnosis and providing support to affected individuals. In contrast, a lack of
trust was created from the apparent unwillingness from health care providers to get involved or

to seek information about FXS.
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3.6 Research Recommendations

The experiences of living with FXS has never been reviewed before. The present scoping
review examined qualitative literature which described the lived experiences of FXS through
the narratives of caregivers. From our findings, we could identify gaps in two areas which are:
a lack of FXS qualitative studies in Africa, and the limited knowledge of FXS by health care
workers. In Africa, very limited literature is found concerning rare monogenic diseases like
FXS with only one study found (Weber, 2016). Lim et al, (2012) reported that the burden and
caring responsibilities of children suffering from rare neurological disorders in China typically
falls on the parents, and this is the case with FXS. Furthermore, Von de Lip et al, (2017)
conducted a qualitative systematic review on rare diseases and found that most studies were
from Europe and America. Therefore, there is an urgent need to research on such knowledge
for FXS in most parts of the world, and particularly in Africa.

3.7  Study Limitations

There are some limitations associated with the conduct of this scoping review that need to be
acknowledged. The first was the search strategy which focused on English language studies.
However, there could be other relevant literature which was published in other languages. Most
of the studies reviewed had mother’s voices more prominent—despite the title of the papers
invariably using the word “parent or caregivers.” Less is known about what fathers are saying,
and we cannot assume that the lived experiences are homogenous. Other limitations are related
to the heterogeneity and variable scientific quality of the 12 papers included in the review, as
well as the focus on qualitative approaches in our design. Indeed, quantitative data obtained
from standardised scales measuring quality of life and living experiences in parents with FXS
could have provided additional angle and insights.

3.8 Conclusions

Individuals caring for children suffering from FXS face challenges beyond medical issues.
Many of the challenges could be diminished by more education and creating awareness about
FXS and other inheritable diseases in families and communities. The findings highlight the
need for more research on the lived experiences of families with FXS on the African continent
while exploring the experiences of fathers and younger individuals to complete the picture

provided by this review on caregivers.
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Chapter 4: Results

4.1 Cascade Testing for Fragile X Syndrome in a Rural Setting in

Cameroon (Sub-Saharan Africa)
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Synopsis

This paper presents the results of cascade counselling and testing for Fragile X Syndrome in a
Cameroonian family. | present the family pedigree in this manuscript which revealed that this
family’s traditional head was probably a normal transmitting male carrier. | argue that detecting a
carrier status early will increase family planning options through genetic counselling, premarital
screening, and prenatal diagnosis. Through the analysis of the pedigree, this paper helps us to

determine the pattern of FXS transmission in this family.
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Abstract

Fragile X Syndrome (FXS), an X-linked dominant monogenic condition, is the main genetic
cause of intellectual disability (ID) and Autism Spectrum Disorder (ASD). FXS is associated
with an expansion of CGG repeat sequence in the Fragile X Mental Retardation gene 1 (FMR1)
on chromosome X. Following a neuropediatric assessment of two male siblings who presented
with signs of FXS that was confirmed with molecular testing, we provided cascade counselling
and testing to the extended family. A total of 46 individuals were tested for FXS; among them,
58.70% (n = 27) were females. The mean age was 9.4 (5) years for children and 45.9 (x15.9)
years for adults. Pedigree analysis suggested that the founder of these families was likely a
normal transmitting male. Four out of 19 males with clinical ID were confirmed to have a full
mutation for FXS, while 14/27 females had a pathologic CGG expansion (>56 CGG repeats)
on one of their X chromosomes. Two women with premature menopause were confirmed of
being carriers of premutation (91 and 101 CGG repeats). We also identified maternal alleles
(91 and 126 CGG repeats) which expanded to a full mutation in their offspring (>200 CGG
repeats). This study is a rare report on FXS from Africa and illustrates the case scenario of

implementing genetic medicine for a neurogenetic condition in a rural setting.

Keywords: Fragile X syndrome, genetic counselling, full mutation, premutation,
Cameroon, Africa
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4.1.1 Introduction

Fragile X Syndrome (FXS) is the most common monogenic X-linked condition which causes
variable degrees of intellectual disability (ID), Autism Spectrum Disorder (ASD), delay in
acquisition of speech and other cognitive skills; affecting one in 7143 males and one in 11,111
females (Clifford et al, 2007; Hoffmann et al, 2019; Hunter et al, 2014; Reiss & Freund, 1992;
Thurman et al, 2017). Some individuals with FXS may present characteristics of facial
appearance such as a large forehead and prominent ears. Moreover, some of these signs may
only occur after puberty which is the case of adolescent males who may develop macro-
orchidism. Hence, the diagnosis of FXS cannot rely exclusively on clinical features, but
depends on molecular investigations for confirmation (Gabis et al, 2018; Lachiewicz et al,
2000).

FXS is associated with Cytosine Guanine Guanine (CGG) repeat sequence expansion located
in the 5 untranslated region (UTR) in the Fragile X Mental Retardation gene 1 (FMR1), at the
XQq27 position (Jin & Warren, 2000; Santoro et al, 2012). This expansion, which accounts for
over 98% of all FXS cases, exists in four allelic forms based on the length of the CGG repeats:
normal (5-44), intermediate (45-55), premutation (56-200), and full mutation (>200)
(Crawford et al, 2001; Lozano et al, 2014; Niu et al, 2017). Individuals with a full mutation
may have methylated FMR1 genes which turn off the production of mRNA that will translate
to protein. The lack of the gene product, Fragile X Mental Retardation Protein (FMRP), is

responsible for the clinical features (Maurin et al, 2014; Qurashi et al, 2007).

Fragile X Syndrome follows the traditional pattern of X-linked inheritance. Males who inherit
the mutation will be affected, and they will transmit the mutation to all their daughters. Also,
females who carry the mutation may present with some degree of ID or behavioural problems
and will transmit this mutation to half of their children (Peprah, 2012; Santoro et al, 2012).
However, the risk of expansion of the CGG repeats in a premutation allele to a full mutation
overlays the transmission pattern of this syndrome (Jin & Warren, 2000; Peprah, 2012).
Research on FXS in African population is limited probably due to scarce genomic and genetic
services on the continent (Essop & Krause, 2013; Meguid et al, 2014; Wonkam et al, 2011a),
and few qualified personnel (Kromberg et al, 2013). Only a few scholars have identified
families living with FXS through clinical research (Lubala et al, 2018; Lumaka et al, 2019;
Nguefack et al, 2013). It is likely that with the developing medical genetic services in countries

such as Cameroon (Wonkam et al, 2011a), this situation will gradually improve.
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Cameroon is a central African country which spans almost equally in two main geographical
zones: the equatorial rainforest in the south and the tropical savanna and the Sahel region in
the north. Its population was estimated to be 25,216,237 in 2018 (World Bank, 2020). Also
known as “Africa in miniature”, Cameroon has a diverse cultural and linguistic heritage which
mimics the heterogeneity found in Africa (Tishkoff et al, 2009). The health care system in
Cameroon is organised into the public, private and traditional sectors without universal health
insurance coverage. Hence, patients depend on financial support and caregiving from family
members and regularly consult traditional healers (World Bank, 2012). Poverty in Cameroon
affects more than 50% of the rural population and up to 30% of the urban population, which
implies that the necessary medical care for patients may not be satisfied due to the endured
financial burden (Wonkam et al, 2006; World Bank, 2012). Besides communicable diseases
like malaria, HIVV/AIDS and tuberculosis, Cameroon, like many other developing countries are
facing a transition with a growing burden of chronic non-communicable diseases, some of
which are of genetic origin (Wonkam et al, 2014). Yet, studies show a poor knowledge of
genetic diseases and genetic tests among medical students and physicians in Cameroon
(Wonkam et al, 2006).

In Cameroon, the Paediatric Neurology Unit at the Yaoundé Gynaeco-Obstetric and Paediatric
hospital has a longstanding interest in children with developmental delay (Nguefack et al,
2013). Since 2011, this service has been following up two male siblings, who subsequently had
a positive molecular diagnosis for FXS. While investigating these children’s condition, we
realised that in their extended family, a “Royal family” from Western Cameroon, there were
several individuals with similar FXS clinical presentation. Interestingly, the founder of the
family happened to be the Chief of the village who had 25 wives and was the maternal great
grandfather of the two affected boys. It is a believed in the village that the high number of FXS
is a curse that was placed on the princesses by the Chief because they refused to mourn one of
his servants who was intellectually disabled.

As part of ancillary care of a social science research project initially designed to understand
the community’s knowledge of FXS in that particular setting, and as a result of a pressing
demand from the family members, we provided genetic counselling and testing for extended
relatives in this large family (Wonkam & de Vries, 2020). Cascade testing, which is a
systematic process of identifying individuals at risk of contracting a hereditable condition
(NIH, 2019), has successfully been practiced in programmes aimed at identifying individuals
susceptible of having a genetic condition (Hampel, 2016; McClaren et al, 2013; Newson &

Humphries, 2005). In this paper, we aimed to describe the results of this cascade testing for
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FXS in a rural setting in Cameroon and to discuss implications of genetic research for rare
conditions in Africa.

4.1.2 Materials & Methods
4.1.2.1  Ethical Approvals

The study was performed in accordance with the Declaration of Helsinki. Ethical approval for
the study was obtained from the Institutional Committee for Health Research (no.
698/CIERSH/DM/2018) in Yaoundé, Cameroon and the University of Cape Town’s Faculty
of Health Sciences” Human Research Ethics Committee (HREC: 782/2017). Written informed
consent was obtained from all participants who were 21 years of age or older, and from parents
or guardians in cases of minors, with verbal assent from participants, including permission to

publish photographs.

4122  Participants

Scoping meetings aiming at exploring approaches to involve the extended family members in
the cascade counselling and testing for FXS was held in 2018 in Yaoundé, between the mother
of the boys initially identified to have FXS, and the first, second and last authors, who are
respectively general practitioner, neuro-paediatrician, and medical geneticist. At her discretion,
she decided to inform family members of the diagnosis. Some family members expressed the
interest to be tested, and the above medical professionals were invited to one of their family
reunions for formal introduction. A pamphlet explaining the process was provided to family
members, that explains FXS and the genetic testing procedure. Family members who expressed
interest to be tested had a clinical consultation at the local government hospital. Each
participant had a pre-counselling with the objective to provide information about FXS and to
identify possible family and community support.

Demographic information was collected via the use of a structured questionnaire, that included
sociodemographic variables (age, sex, religion, profession, highest level of education),
anthropometric variables (weight, height), and relevant clinical variables. In particular, the
participant’s neurological status was evaluated by determining the levels of support they
needed to attain an optimal personal functioning (Boat & Wu, 2015; Dilip et al, 2013). We
classified ID as normal, mild, moderate, severe or profound (Table 4.3 later). Figure 4.1
illustrates the flow diagram for the recruitment of participants. A family pedigree was drawn
using the software Cyrillic 3.0.400 (Ken Lange, Los Angeles, CA, USA) (Figure 4.2).
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Figure 4.1: Flow chart of cascade testing for Fragile X Syndrome in Cameroon.
FMR1 — Fragile Mental Retardation gene 1; FXS — Fragile X syndrome; FXTAS — Fragile X Associated

Tremor/Ataxia syndrome; FXPOI — Fragile X Associated Premature Ovarian Insufficiency; NHLS — National

Health Laboratory Service; UCT — University of Cape Town
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Figure 4.2: Description of our proband’s family. The number in brackets below the symbols as the number of CGG repeats in the FMR1 gene.
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All tested participants later received a written report stating whether they were normal, had a
premutation or a full mutation for FXS, during a post-genetic counselling session. The
counselling and feedback of results were performed by the general practitioner, and as

appropriate, further care was done by the neuro-paediatrician.

4.1.2.3  Molecular Analysis

Peripheral blood samples were collected from consenting participants between August 2018
and August 2019. Samples were sent to the Division of Human Genetics, University of Cape
Town, Cape Town, South Africa, where DNA was extracted from leucocytes following
standardised protocols (according to chemagic™ 360 Nucleic Acid Extractor, Waltham, MA,
USA). Sequencing and determination of CGG repeats were performed in an accredited
molecular diagnosis laboratory, the National Health Laboratory Service (NHLS), at the Groote
Schuur Hospital, in Cape Town, South Africa. Analysis of the disease associated CGG FMR1
repeat region was performed using the AmplideX FMR1 PCR kit (Asuragen, Inc, Austin, TX,
USA) and capillary electrophoresis (ABI13500 Genetic Analyser, ThermoFisher Scientific,
Maltham, USA). Fragment analysis and sizing were performed using GeneMapper® Software
5 (ThermoFisher Scientific, Maltham, NY, USA). Alleles were categorised as normal,
intermediate, premutation or fully expanded according to published repeat size ranges
(Biancalana et al, 2015; Nolin et al, 2003).

4.1.2.4  Statistical Analysis

Descriptive statistics was used, with Epi-info 7.2 (CDC, USA).

4.1.3 Results
4.1.3.1  Participants Socio-demographic characteristics

Table 4.1 describes the participants. A total of 46 participants were included in the study, 23
children (<18 years old) and 23 adults. Of these, 19 were male and 27 were females (sex ratio

of 0.7). The mean age was 9.4 (£5) years old for children and 45.9 (x£15.9) years for adults.
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Table 4.1: Description of the study participants: FXS mutation, and intellectual

disability status.

Mutation Pattern

Variable Total
N PM FM
15 0 4 19
Subject Male Female
13 10 4 27
Absent 14 0 0 14
ID Status of Males Mild ID 1 0 04 1
Severe ID 0 0 0 4
Absent 13 8 1 22
ID Status of Females Mild ID 00 20 3 5
Severe ID 0 0

ID — Intellectual disability; FM — Full mutation; N — Normal; PM — Premutation

4.1.3.2 Molecular and Pedigree Analysis

Of the 46 participants who underwent Fragile X carrier testing, 28 (60.87%) were normal (CGG

repeats < 55); among them, the CGG repeat ranged from 5 to 55 in normal FMR1 alleles, with

the most prevalent alleles being 29 repeats (19.6%), followed by 30 repeats (13.04%) and 31
repeats (13.04%) (Figure 4.3).
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Figure 4.3: Distribution of Cytocine Guanine Guanine (CGG) repeat in the extended
family.

Four of the 19 males (21.1%) presented with a full mutation (CGG repeats >200) and were all
classified as having a severe ID; one of them had a family with three female children,
suggesting a certain social acceptance and tolerance of disability in this specific setting. Among
the female participants, 10/27 and 4/27 females had a premutation and a full mutation
respectively, giving a carrier frequency for FXS of 51.8% among females. Nine of the 14
females who either had a premutation or a full mutation were normal (64.3%), while the rest
(n =5/14) had a mild ID. Of the five females with mild ID, three had a full mutation for FXS
(>200 CGG repeat), and the other two had a premutation (91, 101 CGG repeats) and presented
with premature menopause. No cases of Fragile X-associated Tremor/Ataxia syndrome
(FXTAS) was reported in the families.

With these results, we were able to describe the pattern of maternal allele transmission. There
was an increase in the length of the mutated maternal allele from one generation to the other
(Table 4.2). The pedigree in conjunction with the molecular analysis also supported the fact
that the great grandfather of our proband, who was the leader of a traditional community in

Cameroon, with 25 wives, must have been a normal transmitting male (Figure 4.2). Indeed,
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seven of his daughters were screened for the FMR1 gene mutation in the present study. Six out
of 7 were carriers of a premutation (58, 81, 91, 100, 101, 110, CGG repeats), while one had a
200 CGG repeats.

Table 4.2: Consequences of transmitting a maternal PM allele.

Mat | Allele (GGG Child Allele (CGG CGG Maternal Allele
aternal Allele
i repea) Repeat (CGG Repeats) Not
Repeat) Transmitted .
Male Female Increase Transmitted
91 (D) >200 126 +35 31
+>109 31
>200 +>109 31
126 (I1) >200 +>74 32
>200 +>74 32
>200 (1) >200 >200 0 32
0 32

CGG - Cytocine Guanine Guanine; PM — Premutation

4.1.4 Discussion

This study is a rare attempt to delineate FXS in an extended family in Africa, and particularly
illustrates a case of implementation of genetic counselling and genetic medicine in a rural
setting where molecular diagnosis for a genetic disease is inaccessible. This was possible via
an intra-African collaboration between paediatricians and a medical genetics team from
Cameroon and South Africa, respectively. The identification of a proband with a careful
analysis of the pedigree led to the diagnosis of premutation carriers in 10 females. These
individuals were previously not aware of their FXS status. By knowing their diagnosis, female
carriers were able to understand some relevant clinical presentations such as the risk for
premature ovarian failure, and a possible risk of ID in their offspring. Although most children
with the premutation do not have neurodevelopmental deficits, recent studies have suggested
that some children will manifest learning problems, shyness or anxiety (Renda et al, 2014).

This information is important to guide reproductive options such as seeking children earlier in
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life and to seek a genetic diagnosis before birth, which is possible in Cameroon (Wonkam et
al, 2011b).

The CGG repeat distribution varies among different populations. In this Cameroonian family,
the most prevalent allele in normal members of this family was 29 repeats. Hung et al., (2019)
also reported a high prevalence of 29 CGG repeat in a population of Chinese women.
Moreover, we could identify two families with a premutation that was above 70 repeats and
expanded to a full mutation in one generation. Our finding is concurrent with previous reports
that an increased number of CGG repeats provides an increased instability of alleles from one
generation to the next, resulting in alleles with an increased number of repeats in the progenies
(Hung etal, 2019; Nolin et al, 2003). This information is important in counselling carriers since
they will need this information to guestimate their chances of having a child with a full

mutation.

However, pre-testing and post-testing genetic counselling of FXS can be challenging;
specifically, in counselling of the variable phenotypes associated with FXS, especially in
female patients with a premutation or full mutation (Mak & Leung, 2017). In our sample size,
14 females had pathologic CGG expansions on their X chromosomes. Five out of 14 had a mild
form of ID. The clinically normal female who had a full mutation could be attributed to an
unbiased X chromosome inactivation (Ciaccio et al, 2017; Heine-Suiier et al, 2003). A concern
with counselling of premutation carriers is explaining the symptoms of FXPOI and FXTAS.
FXTAS mostly affects males in their fifties while women still present with premature ovarian

insufficiency (POI) by the age of 40 (Jacquemont et al, 2004; Sherman et al, 2005).

4.1.5 Practical Implications

The identification of a positive case of FXS has initiated cascade testing in a rural population
where a molecular diagnosis is inaccessible to the population. Information provided in the
present study is important for reproductive decisions in individuals tested for FXS. The ability
to detect a young female at risk of developing POI before the age of childbearing increases
their options of planning to have a family through premarital screening and prenatal diagnosis.
Furthermore, through counselling, several relatives were happy to take the FMR1 mutation test
and inform other family members who were sceptical about the screening. Therefore, this study
urges the need for screening programmes for targeted FXS which can be extended to other
inheritable conditions. This can also lead to the development and strengthening of other genetic

services like genetic counselling, prenatal diagnosis and neonatal screening in Africa.
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4.1.6 Research Recommendations

Further studies detailing the traditional versus modern molecular knowledge of FXS
specifically with respect to the “curse” story needs to be properly explored in this setting using
qualitative research and ethnological research approach. In addition, psychosocial burden and
possible stigma associated with FXS in this family will also require a specific investigation.
Moreover, lived experiences after the return of FXS results to participants in the present study
will need to be formally evaluated. Additionally, given that FXS is a rare disease and we expect
to have few patients, we advocate for regional collaborations in order to form a pool of patients
with FXS and other rare genetic conditions, for future studies. This large family could help in
exploring potential genetic modifiers of FXS, including differential methylation status, X

inactivation and Adenine Guanine Guanine (AGG) interruptions in female carriers.

4.1.7 Study Limitations

One of the study limitations was the refusal of some affected family members to be tested. So,
the population presented in this paper represent only a small fraction of the affected individuals
in this family. Besides, we did not probe for Adenine-Guanine-Guanine (AGG) interruptions
and the methylation status in our samples which could have aided in predicting the risk of full
mutation expansion from premutation and the phenotypic presentation of the different
individuals, and possibly explain the relatively high proportion of females with mild to

moderate mental retardation.

4.1.8 Conclusions

This study describes the pattern of genetic transmission of FXS in an exceptionally large
Cameroon family and the proof of concept of a successful cascade genetic counselling, and
molecular testing in a rural setting in Africa. The study is a case scenario of implementing
genetic medicine for a neurogenic condition in a rural setting in Africa. Moreover, findings
from this research will help increase our understanding of challenges associated with genetic
counselling, public knowledge of genetics, and return of genetic results, as well as the

psychosocial burden of rare genetic disease in an African setting.

Supplementary  Materials: The following Table is available online at
http://www.mdpi.com/2073-4425/11/2/136/s1
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Table 4.3: Summary classification of Intellectual Disability using four different scales.

Severity | Approximate DSM-IV
Category Percent Criteria
Distribution (severity
of Cases by levels based
Severity onlyon IQ
categories)
Mild 85% Approximate
1Q range 50—
69
Moderate = 10% Approximate
1Q range 36—
49
Severe 3.5% Approximate
1Q range 20—
35
Profound  1.5% 1Q <20

DSM-5 Criteria AAIDD
(severity Criteria
classified based (severity
on daily skills) classified
based on
intensity of

support
needed)
Can live Intermittent

independently support needed

with minimum during

levels of support.  transitions or
periods of

uncertainty.

Independent Limited

living may be support needed
achieved with in daily
moderate levels of = situations.
support, such as

those available in

group homes.

Requires daily Extensive

assistance with support needed

self-care activities = for daily
and safety activities.
supervision.

Requires 24-hour  Pervasive

care. support needed
for every
aspect of daily

routines.

SSI Listings Criteria (The
SSI listings do not specify
severity levels but
indicate different
standards for meeting or
equaling listing level

severity.)

1Q of 60 through 70 and a
physical or other mental
impairment imposing an
additional and significant

limitation of function

A valid verbal,
performance, or full-scale
1Q of 59 or less

A valid verbal,
performance, or full-scale
1Q of 59 or less

A valid verbal,
performance, or full-scale
1Q of 59 or less
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4.2 Explanatory models for the cause of Fragile X syndrome in rural

Cameroon
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Synopsis

This paper reports on the perceived causes of Fragile X syndrome (FSX) and inherited forms of
intellectual disability in a community and members of an affected family in Cameroon. We aimed
to understand how people explain the causes of FXS and other inherited forms of intellectual
disability in this village. The study results indicated that there were four different explanatory
models for FXS used by community members. The curse model was the primary explanatory model
described by both community and family members. It is based on a curse from the Chief who
bewitched his daughters and wives because they did not mourn his servant that had an intellectual
disability. Other explanations were a spiritual model that relates FSX to some punishment from
God, and a psychosocial model that attributes the syndrome to events in the prenatal and perinatal
periods. Finally, a genetic model emerged following the return of FSX genetic results to affected

family members.
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Abstract

Amongst the myriad causes of intellectual disability (ID), Fragile X Syndrome (FXS) is the
leading genetic cause. Yet, little is known of how people affected by this condition make sense
of it. The present study aimed to investigate the explanatory models for the causes of FXS in
an extended family mainly affected by this condition and members of the village from which
they originated in Cameroon. Using an ethnographic approach, 92 participants were
interviewed (59 females and 33 males) through 10 focus-group discussions and 23 in-depth
interviews between April 2018 and February 2020. Data analysis revealed four explanatory
models regarding the aetiologies of FXS in the community. Firstly, the curse model described
a curse from the chief because of the belief that his wives did not mourn his intellectually
disabled servant. Secondly, the spiritual model relates FXS to a punishment from God. Thirdly,
the socioeconomic model attributes FXS to events in the prenatal and perinatal periods. Finally,
the genetic model describes the pattern of inheritance of the disease in the family. This paper
helps to understand the explanatory disease models that exist for FXS in rural Cameroon and
could inform genetic counselling practices, community genetic education, and policymakers
when drafting protocols for public engagement activities.

Keywords: Fragile X Syndrome, Causal beliefs, Explanatory model, Genetic counseling,

Cameroon, Community

What is known on this topic?

In the quest for a diagnosis for Fragile X Syndrome (FXS), it is not unusual for parents and
caregivers to develop non-biomedical explanations for the disability of their children. Yet, little
is known about what type of explanatory models African populations have with regards to FXS.

What this paper adds to the topic?

This paper clearly establishes how an African community discusses the causal beliefs for
Fragile X Syndrome (FXS) in an affected family from a rural community in Cameroon.
Through ethnographic methods, it describes the various explanatory models of FXS that are
held by family and community members.

4.2.1 Introduction

Fragile X Syndrome (FXS), also known as the most common inherited cause of intellectual
disability (ID), is a neurogenic condition that affects twice as many males as females. It is
characterized by mild to moderate 1D, autistic features, and dysmorphic signs such as large
ears and testis (Coffee et al., 2009; Hunter et al., 2014; Parker et al., 2010). Its pathophysiology
is related to an expansion of the Cytosine-Guanine-Guanine (CGG) repeat at the 5' non

translated region of the Fragile X Mental Retardation gene 1 (FMR1) found on the X
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chromosome (Jin & Warren, 2000; Santoro et al., 2012). This CGG repeat expansion is
transmitted through a dominant X-linked mode of inheritance. Hence, affected males will
transmit the gene to all their daughters, while females have a fifty percent chance to pass the
trait on to their offspring (Peprah, 2012; Santoro et al., 2012). In Cameroon, in the paediatric
neurology unit at the Yaoundé gynaeco-obstetric and paediatric hospital, Nguefack et al. (2013)
showed that amongst the children who presented with developmental delays, 1.3% were due to
a genetic cause. Amongst these genetic causes, FXS was the leading single-gene cause of
developmental delay identified (Nguefack et al., 2013).

Cameroon is a lower-middle-income country with an estimated population of over 25 million
as of 2018. Poverty in Cameroon has increased by 12% between 2007 and 2014, and close to
60% of the people living in poverty concentrate in rural areas. Without universal health
coverage, patients depend on their family members for financial support, and they also visit
traditional healers in ill health (The World Bank, 2019; Wonkam et al., 2014). Like many other
developing countries, Cameroon is experiencing the challenges of managing patients with
chronic non-communicable diseases, some of which have a genetic origin. Wonkam et al. argue
that despite this shift toward managing patients with genetic diseases, physicians and medical
students have little knowledge of genetic diseases and genetic testing and suggested that their
knowledge could increase with the presence of a genetic service in Cameroon (Wonkam et al.,
2006; Wonkam et al., 2011b). In this light, in 2011, two male siblings received a positive
molecular diagnosis of FXS at the Yaoundé gynaeco-obstetric and paediatric hospital,
Cameroon. Informal data collected at the first consultation from the mother of the two boys
indicated that several members of her family related FXS to a curse from the founder of their
family. This resulted in a cascade testing that confirmed the pattern of X-linked dominant
transmission in the family (Kengne et al., 2020b).

The causal beliefs of intellectual disability by affected individuals and their families could be
ways communities interpret and organize illness in their society (Helman, 2007; Sobo &
Loustaunau, 2010). The so-called explanatory models (EM) are derived from the Common
Sense Model (CSM) described by Diefenbach & Leventhal (1996). The CSM model describes
how patients experience chronic, stressful events in five ways, which are: having a name for
the condition; knowing how long it will last; identifying the physical, psychological, and social
consequences of having the condition as well as developing a curative model for the infirmity
(Diefenbach & Leventhal, 1996). Individuals facing a chronic medically unexplained symptom
tend to rely on non-biomedical explanations to provide meaning to their condition (Frostholm
et al., 2007; Sumathipala et al., 2008). In the quest for a diagnosis for FXS, it is not unusual for

parents and caregivers to develop non-biomedical explanations for the disability of their
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children due to the long lag time between the identification of the disability and the final
diagnosis. In a summary of the available evidence, Kengne et al. (2020) describe that these
non-biomedical explanations usually appear to be developed when caregivers are grieving and
describe situations where parents link FXS to divine causes (Kengne et al., 2020a; Michie &
Skinner, 2010). In their review, Bhikha et al. (2012) found that there is limited research in
developing countries, most notably in Africa, concerning explanatory models of illnesses
(Bhikha et al., 2012), and to the best of our knowledge, no African study exploring the
explanatory model for FXS has been conducted before. In an attempt to fill this gap, we use
qualitative research methods to explore the perception of the causes of FXS in a rural
community of Cameroon, previously described (Kengne et al., 2020b). The village where this
work was conducted has an unusually high incidence of FXS because of a founder effect. Our
work aimed to investigate the range of explanatory disease models about FXS specifically, and
ID, more broadly.

4.2.2 Methodology

4.2.2.1 Setting
This study was conducted in the community of the patient (PO) who received a genetic
diagnosis of FXS for her sons. PO is a 48-year-old mother of three children, two of whom were
diagnosed with FXS, the first two boys described in the introduction, and as previously reported
(Kengne et al., 2020b). She originated from a small rural village in the Western region of rural
Cameroon, from a family that has an unusually high incidence of FXS. This high incidence is
due to a so-called founder effect (Kengne et al., 2020b). People in this village practice
agriculture for a living, and more than 50% of the villagers live in poverty. The village is
situated about 10km from the main hospital in the region. However, it has a community health
clinic that provides primary healthcare. Support services for children with developmental
disabilities are rare in the country. The few services that are present are in the two capital cities:
Douala and Yaoundé, which are situated more than 400km from the village. Hence, adequate
care is not available to most villagers affected by FXS. In this setting, the spoken languages
are French, English, Pidgin, and Ngombale.

4.2.2.2 Study design
In 2011, PO sought a clinical diagnosis for the condition of two of her children from two of the
authors of this manuscript (SN and AW). After receiving the diagnosis of FXS, she shared with
her healthcare providers what people in the village, where she originates, believe about FXS.
Many years later, and following discussions with PO, we conceived this research project to
better understand explanatory disease models used for FXS in the community and the family.

It so happens that PO’s family is the founding family of the village that still holds the
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Chieftaincy. As such, they are a politically powerful and well-known family in the village. This
project was part of a larger project which seeks to investigate and understand the effect of
receiving individual genetic results in Africa, named IFGENERA, standing for Individual
findings in Genetics Research in Africa (Wonkam & de Vries, 2020). Given the enthusiastic,
collaborative will of PO and her family, we decided to use an ethnographic approach (Reeves
et al., 2008) to carefully build relationships and understand the dynamics around FXS in the
village. PO introduced us to her extended family and to key opinion makers in the community
from which she originates. We interacted with this community for two years. During that time,
we sought permission to conduct research in the extended family as well as the village, engaged
with stakeholders over multiple events and meetings, developed and piloted our research
instruments, and conducted our research.

4.2.2.3 Study participants and sample selection
Snowball sampling was used to recruit family and community members (Noy, 2008). This
sampling strategy was to ensure that participants were knowledgeable informants and reflected
a range of characteristics of individuals potentially impacted by FXS in the family and
community of PO. Following our introduction into the family, the family leader — who is the
current Chief of the village —, as well as other senior members of the family were contacted.
When the agreement was obtained from the family to participate in the research, they invited
us to present the research project at their annual family reunion in 2018 and 2019. During these
meetings, family members were invited to participate in the study voluntarily. The details of
interested individuals were collected and were later telephonically called to schedule the
interviews at a date and place of their preference.
Once the participation of the extended family was secured, we proceeded by seeking
community permission for participation. The Chief and elders had already consented, but we
also required permission from district authorities as well as key opinion leaders in the village.
Following a series of community engagement events to secure permission to recruit in the
village, community members were invited to participate in focus group discussions through
public announcements and personal invitations.
Participants were men and women, 18 years of age, and older. Participants with FXS were not
recruited. Empirical data were collected until saturation, where further interviews did not yield
new insights (Fusch & Ness, 2015). A total of 23 in-depth interviews (IDIs) and 10 focus group
discussions (FGDs) were conducted. The number of participants in FGD varied between 5 and

12 and were classified either as community members or relatives of PO.
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4.2.2.4 Procedure for Data collection
All interviews were conducted between August 2018 and February 2020. The IDIs and FGDs
were conducted either in French or English, depending on the first language of the participant.
However, during FGDs, some participants expressed themselves in the local language
(Ngombalé), which was translated during transcription but recorded in the vernacular in our
field notes as a “memo.” All the IDIs lasted between 27 and 60 minutes whilst the FGDs lasted
between 45 and 90 minutes. All sessions were audio-recorded, and topic guides were used to
guide the discussions with participants to understand their perceptions of, amongst others, lived
experiences with, the stigma associated with, and the effects of receiving a genetic diagnosis
of FXS. At the end of every interview, a genetic information session was offed to participants
where all their questions concerning FXS and its mode of inheritance were answered.
Participants were given financial compensation for their time and transport. Participants were
assured confidentiality, as much as possible, by referring to individuals interviewed in groups
with identification numbers rather than their names. In cases where participants knew each
other, they were asked if they are willing to share their information with members of the FGD;
otherwise, they could participate in the in-depth interview. All interviews were digitally
recorded and transcribed verbatim. The topic guide is provided as supplementary material.
4.2.2.5 Analysis

Digital recordings from individual and group interviews were cleaned of identifying
information, and transcriptions were translated from French into English as needed.
Transcriptions were reviewed for accuracy then imported, with the researcher’s memos and

field notes, into NVivo 12 qualitative data management program (www.gsrinternational.com).

Inductive coding was used to identify themes emerging from the data (Thomas, 2006).
Thematic analysis was used (Braun & Clarke, 2012) to identify patterns of meaning across the
dataset, both within-case and between-cases, as we read through the transcripts. The analysis
involved the search for understanding of similarities and differences among participants
concerning knowledge and views related to FXS. The first round of coding was done by KKK
when approximately two-thirds of the data was collected. The codes developed, and the memos
were discussed with JDV and NSM to ensure that they accurately captured critical details from
the transcripts. Insights from this early phase of data analysis guided the final stage of data
collection and helped us ensure saturation was reached. After obtaining a complete data set,
KKK and JDV collectively developed the hierarchical coding scheme that was applied to the
full dataset. KKK coded the full dataset, and through consensus, the study team identified the
primary themes that were related to the explanatory models for the causes of FXS, as perceived

by participants.
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4.2.3 Results

4.2.3.1  Description of the sample
A total of 92 participants agreed to be part of our study, of which 64% were females, and 36%
were males. The median age of participants was 42 years old (range: 18-81 years old). Sixty-
three out of the 92 participants were community members, while 29 were family members. The
majority of the participants had a secondary level of education, and more than 75% were
unemployed (Table 4.4). Participants who said they were unemployed lived on agriculture or

trading, while employed participants were either teachers, religious leaders, or traditional

leaders.

Table 4.4: Demographic characteristics of our population
Variable Percentage (%)
Gender Male 36

Female 64
Level of education Primary 28
Secondary 59
University 13
Employment status Employed 24
Unemployed 76

4.2.3.2  Name of FXS in the community

Overall, community members appeared to have come to the view that the family of patient PO
— the royal family in the village - was susceptible to having children with FXS (Fig 1). They
distinguished between FXS and ID. For instance, when speaking of FXS, participants either
used “alienate” or “rheurheu” to describe people with inheritable forms of ID like FXS. In
contrast, other forms of ID were referred to as madness, follies, or “Peuh.” An alienate or a
“rheurheu” is described as behaving strangely, with fluctuating moods, but is able to live just
like any other person. A female participant explained this in a FGD:

There is pure madness that we already know. However, when it is an alienate who was

born like that, they still think a little. There are times when they go off their senses before
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regaining it again. | can say that this is the type who wants to isolate themselves. The
family does not isolate him because they are alienates; they [alienates] do so on their
own. (FGD, Community 1, Female)
This discussion was followed up with other community members who gave us the meaning of
these different names. These explanations were recorded as memaos.
In the local language, “rheurheu” means a child who is an Alienate, while “Peuh”
means madness. Participants reported that their children are not mad but somewhat
alienated. They preferred that we used “rheurheu” in subsequent interviews. This is
because “rheurheu’ is “better” than “peuh’ because you can take care and support a
“rheurheu” until he/she even gets married while you cannot do anything for a mad

man. (Field notes 15 October 2018)

4.2.3.3  Perception of the causes of FXS in the community
In an attempt to understand why there is a high incidence of FXS in PO’s family, community
members proffered four possible explanatory models: the curse model, the spiritual model, the
socioeconomic model, and the genetic model (Figure 4.4).

FAMILY COMMUNITY

Explanatory Curse model

Founder of the family
(chief of the village)

Explanatory Genetic model Explanatory
Explanatory Socioeconomic
Spiritual model model
] = Punishment - Prematurity
‘ from God - Failed abortion
ARCEc0N - Poor antenatal

7

Figure 4.4: Map describing the different explanatory models used in P0’s family and
community for the cause of FXS.
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The curse model
More than 75% of the interviewees spoke about the curse as an explanatory model of FXS in
P0’s extended family. This social explanation is based on the hypothesis that the founder of
family FO (chief of village) had cursed his daughters for not assisting him in the preparation of
the funeral ceremony of one of his servants. An elder of the village suggested that the
relationship between the chief and this servant was a positive one, where the servant assisted
the chief in all his activities like trading, splitting firewood for the wives, and fetching water.
So, the chief bought a slave who was alienated but was physically strong. He wanted
his alienate servant to help his wives by splitting the wood and help him with his
shopping. He lived for a long time with this alienate servant (IDI, community, An
elder of the village)
On the other hand, the physical appearance of the servant did not impose the respect of the
women in the palace. Rather, they usually mocked him and did not want to see him.
“look how you are, look how dirty you are. Can't you have a bath? It is stuff like that.
That is to say, when someone comes to my house, for example, and sees an alienated
child; they start to say things that go in the direction of mocking the child. (FGD,
community 4, Female)
Considering the caring relationship that existed between the chief and his servant, the chief was
furious when his wives and daughters did not assist in the funeral of the disabled servant as he
had expected them to be. Instead, they went to the farms with their mothers. The village
narrative related to us is that the chief then said that his daughters were going to have alienated
children, just like his servant. A female in family FO recounted this story that is widely accepted
by the community and the family members:
1t is said that when the “rheurheu” died, the chief’s wives went to their farms even after
knowing that the “rheurheu” was dead they did not tell my father. While the women
were on their farms, my father found out that the alienate had died. When the women
returned, he asked them why they had not informed him of the death of his servant and
why they went to their farms, leaving the servant’s corpse unattended. After that, he
said: “One day, you too will give birth to a “rheurheu.” It is from this moment that
we, the children of [the chief], started giving birth to “rheurheu.” This latest version
seems real because my father cursed his wives and daughters. (FGD, Family 4,
female)
This story has gone through several modifications over the years, and this final construct seems
more acceptable to the community. However, other interviewees think that the curse is related

to the reincarnation of the alienated servant in family FO. A male interviewee reported:

Page | 61



When he died [the alienated servant], the family did not take care of him, and over time
we said to ourselves that this is a phenomenon of reincarnation and that it may be the
reason why we have mentally deformed children. (IDI, Family, male 4)
It is worth noting that traditional customs support this argument since males who die without
having children are thought to reincarnate within the family. Hence, it is thought that the curse
in the community is the reincarnation of the alienated servant of the chief. “It is often said that
the curse of people who have lived without having a wife or children is very dangerous.” (1DI,
Family, male 5)
There were also some community members who were not aware of this royal curse, but who
also described a belief that people with FXS had a curse placed on them to block their chances
of evolving in society.
| think we are in Africa and we are Bantu. Very often, in some families, there is what is
called the “curse.” We often throw this to some children to block their intelligence and
their charisma. So, we would not like them to succeed, so, in my opinion, this can be the
cause of inherited ID in some families. (FGD, community 5, Male)
Spiritual model
Close to 20% of interviewees mentioned the explanatory spiritual model for the cause of FXS
in the family. This model was recounted by religious leaders, some community members, and
a small fraction of the relatives of patient PO. The spiritual model described FXS in terms of
punishment of God. Using quotations from the bible, participants believed that the origin of
people with FXS was a declaration from the founder of the family. Two male participants, one
in the FGD and the other through DI, argued:
When | read the Old Testament, | see that God had punishment in the form of diseases,
terrors etc., for all sins. So, | accept that. | believe in my faith. 1 believe that if someone
does something that is wrong, the consequences can fall on him or his descendants.
(1ID1, community, male 2)
Whether it is a curse from the parents or from God, the Bible says He punishes the
iniquities of the parents up to the fourth generation. Also, we can be part of this
generation that God cursed. So, if we are part of a generation that God has cursed,
then what God said about our parents will affect us from generation to generation. If
God pronounced the mental retardation curse, well, there are many things, be it
poverty, illnesses, and so on, God can do that, and it affects us. (FGD, community 1,
Male)
Some members of family FO also shared this view and argued that this punishment is a

consequence of the unfair treatment bestowed on the disabled servant. Hence, in order to
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prepare future generations of this situation, they were told not to mock intellectually disabled
children. If they did, they would receive this punishment from God. Two members of the family
elaborated:
It may be the work of God; it is bad luck on that side. However, as expressed in the bible,
the gospel says, God punishes from the first or the second generation. We think it can be
our punishment. (IDI, Family male 2)
However, we were already prepared for this because we knew that my father's sisters
gave birth to alienate children. As their mother already knew what had happened, she
always told me that | should never make fun of such a child because we do not know what
God has in store for us. (IDI, Family, female 9)
So whilst the spiritual model significantly overlaps with the curse model, what is different is
that in the spiritual model, participants see the curse as emanating from God.
Socioeconomic model
The explanatory socioeconomic model for the causes of FXS was supported by about 20% of
the interviewees as a possible cause for FXS, and all of them were community members.
Members of family FO did not attribute FXS to socioeconomic factors. The main
socioeconomic models described were prematurity, inadequate healthcare, and the use of drugs
during pregnancy. A mother in the community reported how the developmental delay of her
child is associated with prematurity.
He was premature. He was born at six months, and he was 900 g in weight. So, he did
not reach 1 kg. The child is now more than two years old; he does not sit down; he does
not take anything by hand to eat. He has enough teeth, but he does not work well, he
does not do the scrambling well like all children. So, he does not sit. (FGD, community
1, female)
Moreover, other community members reported inadequate care during the prenatal period as
being the cause of FXS in the community. A male participant in the community elaborated on
this and concluded that it was the lack of some injections that are given during the prenatal
period and the poor follow-up during the pregnancy that led to the occurrence of FXS:
We think that the cause must be the lack of certain injections during the Antenatal clinic
and poor follow up. So, we can say at this point that one of the causes of these
alienations may be the fact that the pregnant woman was not administered the required
injections, which could positively influence the growth of the child's brain. (IDI,

community, male 5)
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Most interestingly, participants reported that FXS could be due to unlawful termination of
pregnancy, notably if the woman used abortion-inducing medication that failed to terminate
the pregnancy.
It is said that there are some girls when they are pregnant, they take medication to
abort. | do not know if these are traditional medicines or modern medicine. However,
if the child does not go out and resists in the belly only coming out at nine months, the
child grows until it starts to walk, then it loses the head. (FGD, community 4, Male)
Genetic model
The explanatory genetic model is an emerging model that has not yet been integrated by family
and community members. Only patient PO and one of her cousins discussed this model. After
the diagnosis of FXS in the patient PO's family, she was given genetic information related to
FXS and the disability of her children.
Then he said it is a genetic problem because he asked for the family tree, and he now
drew it and explained to me that my grandfather was this person that had many wives;
the mother was this person. So, when | was explaining, he was drawing the family tree
until he came out with the conclusion. He told me what was wrong with these children
would be this thing (FXS), and that it comes from my mother's side, from my mother's
paternal grandmother. (IDI, family, P0)
Following this diagnosis, patient PO could talk to other family members who traced the origin
of the condition to her great maternal grandmother, who was having some developmental
problems just like her children. She then started doubting the curse model and developed a
genetic model based on the information she received during the post counselling information
session and her investigations. Her cousin recounts:
Recently, they got to know that it had nothing to do with their father killing a fool, that
their father never killed a fool. That their grandmother, that is my mother's
grandmother, looked somehow like an imbecile. That is where this trait is originating.
(IDI, Family, P0’s cousin)

4.2.4 Discussion
Our data suggest that in this Cameroonian rural community, people can identify genetic
diseases and provide perceptions about the different causes that associate with FXS. Our
findings are unique because this was the first study in Cameroon that explores the way cultures
address children with inherited forms of ID, such as FXS. The names used to refer to children
with ID have been reported in other African countries, like Ghana (Avoke, 2002; Opare-

Henaku & Utsey, 2017), but these studies refer to common names which translated to ‘being
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stupid or a fool” for describing these children. However, Opare-Henaku and Utsey (2017), in
their analysis of the concepts used in the “Akan” culture, found that there are different ways of
addressing people with intellectual disability based on the severity and/or cause. Similarly, our
study shows two names, “Rheurheu” and “Peuh,* where “rheurheu” is an inherited and milder
form of ID which is more accepted by the community, while “peuh” could be associated to
severe forms of ID.

The community in describing FXS also described four explanatory models. We suggest that
these models should not be regarded as a final explanatory model but rather as a map (Figure
4.4) of possible explanatory models for FXS in African communities, which represent the
framework of an ongoing process in which the community uses to provide meaning for the
causes of FXS. Some African scholars from Kenya and Nigeria indicate that ID can have a
supernatural aetiology (Bunning et al., 2017; Etieyibo & Omiegbe, 2016). These studies
elaborate on jealousy and envy, as well as ancestral displeasure or curses, which were
supernatural factors that led to IDs. It is also possible, with the increase of formal education in
the community, that the genetic model could become dominant. Such trends were observed in
Sickle cell disease (SCD), a genetic condition that is prevalent in Africa. Indeed, SCD cause
was initially associated with a reincarnation model called “ogbanje” in communities Nigeria,
with malevolent “ogbanje” that differs from others in being revenge-driven, chronically ill and
engaging in repeated cycles of birth, death, and reincarnation (Nzewi, 2001; Onwubalili, 1983).
Poor knowledge of the disease has a potential impact on family dynamics. Indeed, in Nigeria,
family ascribed the disharmony in their marriage to SCD in their children (Bamisaiye et al.,
1974).

Furthermore, in rural Kenya, misperceptions regarding inheritance reinforced blaming patterns
within families, and low initial recognition of SCD and its cause were associated with poor
surveillance practices (Marsh et al., 2011). In contrast, more recent data from Nigeria, from
which more than half of the parents had tertiary education, illustrates an improved knowledge
of the heritable nature of SCD, and this had a beneficial effect on family dynamics (Brown et
al., 2010). Similarly, in Cameroon higher education, occupational status and resources were
associated with better knowledge of the heritable nature of SCD and this knowledge was a
significant contributor to marriage stability and commitment to SCD-affected children care
(Wonkam et al., 2011a)

Other models described in the community are the socioeconomic and genetic explanatory
models. The socioeconomic models are related to events in the prenatal period. Nguefack et al.
(2013) showed that there are several causes of developmental delay, with the main etiologies

being related to perinatal and antenatal causes. The manifestations of FXS could mimic those
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of other perinatal causes of developmental delay, which results in the delay of its diagnosis
(Christianson et al., 2002; Nguefack et al., 2013).

Whilst the diagnosis of FXS for the heritable form of ID in the rural community of Cameroon
has not yet changed the perception of people concerning ID in the village, it has given rise to a
new explanatory model, the explanatory genetic model, that is starting to shed some doubts on
the narrative of a curse in family FO. The reasons for the non-generalization of the explanatory
genetic model is yet to be explored in this family. Diefenbach & Leventhal (1996) argued that
patients in the process of seeking the cause of intellectual disability could come across causes
that are socially unacceptable and will prefer not to know (Diefenbach & Leventhal, 1996).
This study supports the notion that people actively seek meaning for the experiences they face
by holding onto a variety of explanations simultaneously. Due to the perceived uncertain cause
of intellectual disability in the family, the community and family members utilized several non-
biomedical explanations. We can, therefore, suggest that these explanatory models for the
cause of FXS are possibly a community construct used to cope with the high frequency of
people with FXS in the rural community since they have high respect for traditional customs.

4.2.5 Practice Implications

Our findings suggest that public health programs in Cameroon should not only aim at
increasing knowledge and awareness about rare genetic conditions and its management. These
programs should also elaborate on the relevance of genetic counselling, testing, and
reproductive choice, specifically in the context of a heritable condition such as FXS. Strategies
may include concerted efforts to educate families and community members about the genetic
cause of Fragile X Syndrome, particularly in the present study setting. This could be achieved
by involving and training local health care personnel on communicating genetic information
through face-to-face explanation of Fragile X Syndrome, pedigrees analysis, and using
information aides consisting of letters, brochures, and resource guides. These tools need to be
prepared by the local physicians, and nurses, who are more familiar with the different
explanatory models within the community. With a broader knowledge base, community
members and leaders might be persuaded to make use of available medical services for genetic
counselling. Our findings also provide an insight into the challenges that could be addressed
during the development and implementation of genetic counselling services; this may include
the traditional knowledge of genetic diseases like FXS. Moreover, this study can also
strengthen the current H3Africa ethics and community engagement guidelines and refine
qualitative research strategies for our African context. We also show active engagement with

a particularly sensitive community, suggest possible stigma due to a devastating and
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unknittable condition associated with intellectual disability, and fill a void in our understanding
of African perspectives about ID and genetics.

4.2.6 Study Limitations
Our study had a few limitations. The first limitation is related to recall bias because the
explanatory model for FXS is mainly based on the participants’ ability to recall the different
events that had happened. Secondly, our sample was mainly family relatives and literate
community members. It could have been more comprehensive with the inclusion of the views
of traditional healers of the village because they are the first people that community members
will go to in the quest for a solution to their health problems. Thirdly, this study's ethnographic
approach may constitute a limitation because participants could have presented exemplary
behaviour or told the researcher what they wanted to hear. The study results are only applicable
in this setting since ethnographic research findings are particular to the research context in
which a study was conducted and cannot be generalized.

4.2.7 Research Recommendations
Future research should engage on how communities address the ethical and social implications
of FXS and its associated health condition such as premature ovarian failure in carrier female,
and Fragile X associated tremor ataxia syndrome (FXTAS) and reproductive health decisions,
including the option of prenatal diagnosis which is now possible in Cameroon (Wonkam et al.,
2011). Moreover, whether the perception of explanatory models influence the commitment to
the care of FXS-affected individuals, as well as the coping mechanisms to its associated burden
in families, will also need to be investigated. Besides, the association of the explanatory models
and possible gender stigma associated with families whose female members are a potential
carrier of FXS will need to be investigated.

4.2.8 Conclusions
This rural Cameroonian community has multiple ways of explaining the causes of FXS. The
different explanatory models for the causes of FXS is a framework that will help the scientific
community to understand the socio-political and cultural context of people living in the rural
community. This knowledge is also an essential starting point for establishing a collaborative
platform between health professionals, educators, and policymakers, who will significantly
contribute to the development and evaluation of culturally and sensitive patient-friendly
interventions. Furthermore, cited perinatal events in this study draw our attention to the
importance of developing programs for early detection of FXS through prenatal diagnosis,
neonatal screening, and premarital diagnosis. As the field of genetic counselling focuses on
diversity initiatives, including access to genetic testing and counselling services of

underrepresented populations, studies such as the one explored in this paper will become
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increasingly crucial to informing these initiatives and improving genetic testing and
counselling services to all.
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Abstract

Fragile X Syndrome (FXS) is a genetic disorder that leads to intellectual disability and delays
in speech development in males. Receiving a genetic diagnosis of FXS can have an emotional
impact on the patient, parents, and the rest of the family. This paper reports on the experiences
of receiving a genetic diagnosis of FXS in an extended Cameroonian family. Using an
ethnographic approach, we conducted 13 in-depth interviews and one focus group discussion
with members of an extended family segregating for FXS. We interrogated their experiences
of receiving a genetic diagnosis. Two main themes emerged from the interviews relating to
psychological adaptation and communication of FXS genetic risk. First, we describe the
happiness and relief that is associated with diagnostic closure. Next, we describe genetic guilt,
survivor guilt, and frustrations associated with a family history of FXS and taking care of
developmentally delayed children. Finally, we highlight the communication styles used by this
family to convey genetic risk to extended relatives and promote resilience. Understanding the
complex interaction which occurs during the return of genetic findings will help improve the
quality of pre-and post-genetic counselling practices and hence minimize the risk of conflicts.
Future studies should focus on designing innovative tools to enhance the process of connecting

family members together once they receive a FXS diagnosis or other genetic findings.

Keywords: Fragile X Syndrome, genetic risk, genetic guilt, psychological adaptation,

genetic counselling, Africa

What is known on this topic?
Genetic testing raises several ethical issues related to the return of genetic test results. When
returning a Fragile x syndrome genetic result, it is essential that this is done to improve the

psychological well-being and adjustment mechanisms that are put in place by families.

What this paper adds to the topic?

This paper explores the effect of diagnostic closure, feelings of genetic and survivor guilt,
frustrations with a family history of FXS, and the communication styles used by a Cameroonian
family diagnosed with having FXS to convey genetic risk information to extended relatives.
This study is also essential in enhancing knowledge of the potential benefits and barriers

associated with obtaining a genetic diagnosis.
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Abstract

Fragile X Syndrome (FXS) is a genetic disorder that leads to intellectual disability and delays
in speech development in males. Receiving a genetic diagnosis of FXS can have an emotional
impact on the patient, parents, and the rest of the family. This paper reports on the experiences
of receiving a genetic diagnosis of FXS in an extended Cameroonian family. Using an
ethnographic approach, we conducted 13 in-depth interviews and one focus group discussion
with members of an extended family segregating for FXS. We interrogated their experiences
of receiving a genetic diagnosis. Two main themes emerged from the interviews relating to
psychological adaptation and communication of FXS genetic risk. First, we describe the
happiness and relief that is associated with diagnostic closure. Next, we describe genetic guilt,
survivor guilt, and frustrations associated with a family history of FXS and taking care of
developmentally delayed children. Finally, we highlight the communication styles used by this
family to convey genetic risk to extended relatives and promote resilience. Understanding the
complex interaction which occurs during the return of genetic findings will help improve the
quality of pre-and post-genetic counselling practices and hence minimize the risk of conflicts.
Future studies should focus on designing innovative tools to enhance the process of connecting

family members together once they receive a FXS diagnosis or other genetic findings.

Keywords: Fragile X Syndrome, genetic risk, genetic guilt, psychological adaptation,

genetic counselling, Africa
What is known on this topic?

Genetic testing raises several ethical issues related to the return of genetic test results. When
returning a Fragile x syndrome genetic result, it is essential that this is done to improve the

psychological well-being and adjustment mechanisms that are put in place by families.
What this paper adds to the topic?

This paper explores the effect of diagnostic closure, feelings of genetic and survivor guilt,
frustrations with a family history of FXS, and the communication styles used by a Cameroonian
family diagnosed with having FXS to convey genetic risk information to extended relatives.
This study is also essential in enhancing knowledge of the potential benefits and barriers

associated with obtaining a genetic diagnosis.
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43.1 Introduction

Fragile X Syndrome (FXS) is the most common genetic cause of intellectual disability. Persons
with FXS often present with significant intellectual impairment, language disorders, autistic
features, and socio-behavioural challenges such as anxiety and attention deficit (Crawford et
al., 2001; Hunter et al., 2014). FXS is caused by an expansion of the 3 nucleotides, Cytosine-
Guanine-Guanine (CGG), on the 5 untranslated region of the fragile x mental retardation 1
gene (FMR1) found on the X chromosome. Most males who inherit the mutation are affected,
and they can transmit the mutation to all their daughters. On the other hand, females with the
mutation are obligate carriers and transfer the mutation to half of their offspring (Peprah, 2012).
Given that the distinctive features of FXS are not easily identifiable at birth, the diagnosis of
FXS typically occurs when developmental delays are becoming a concern for parents or
caregivers, usually around 2 years of age (Bailey D. B., Jr. et al., 2015; Bailey D. B. et al.,
2003; Raspa et al., 2016). Whilst therapy can be used to improve learning disabilities, and
anxiety and mood disorders could be clinically managed with existing medications, there is
currently no real cure or treatment for FXS (Hagerman & Hagerman, 2002; Niu et al., 2017).
Therapeutic approaches are likely to have a significant impact if they are introduced at an early
stage, preferably after birth. Equally, early diagnosis prevents a diagnostic odyssey in parents
(Bailey D. B. et al., 2003; Bundy et al., 2017).

Advances in genomics have made it possible to diagnose FXS in new-borns and prenatally,
although such services remain unavailable in most African healthcare settings (Kromberg et
al., 2013; Wonkam et al., 2011). Where testing is available, this is usually through a research
project (Kengne et al., 2020; Raspa et al., 2016; Schwartz et al., 2018). Genetic testing raises
several ethical issues related to the return of genetic test results, especially when performed as
part of research (Bookman Ebony B et al., 2006; Shalowitz & Miller, 2005).

Opinions on whether to feedback research-related genetic test results could be broadly
categorized into three views. The first is that individual genetic research results should never
be returned to research participants because genetic results generated in the course of research
are usually inconclusive and may cause anxiety (Lawrenz & Sobotka, 2008). The second school
of thought has it that returning results could blur the line between research and clinical care
and therefore should not be fed back, (Forsberg et al., 2009) while the third group argues that
researchers have an obligation to return individual research results if they are of clinical
significance, scientifically valid and if they provide a potential benefit to participants
(Bookman E. B. et al., 2013; Laurie, 2004; Murphy et al., 2008).
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In some cases, when researchers opt to return individual genetic research results, there may
also be questions of whether they have an obligation to communicate genetic risk to family
members. Although it is generally seen as the responsibility of individual families to
communicate risk information to relatives, many factors can influence when and how this is
done (Bailey D. B. et al., 2014; Gaff et al., 2007). Some people may decide to withhold the
information from their relatives either because of the desire to protect them, the difficulties that
can occur in overcoming pre-existing familial conflicts, or because they feel it is not worth
disclosing those findings. However, others may decide to share genetic information with
relatives in a segmental way according to age group or carrier status (Forrest et al., 2003; Gaff
et al., 2007; McConkie-Rosell et al., 2011). When returning a genetic result, it is essential that
this is done in a way that improves the psychological wellbeing and the coping and adjustment
mechanisms that are put in place by families (Forrest et al., 2003; McConkie-Rosell et al.,
2009).

There are currently no studies aimed at documenting the experiences of African families who
have undergone genetic testing for FXS. Such studies are essential in enhancing knowledge of
the potential benefits and barriers associated with obtaining a genetic diagnosis. In this paper,
we examine the experiences of a Cameroonian family, several members of which received a
genetic diagnosis of FXS. Specifically, we explore the effect of diagnostic closure, feelings of
genetic and survivor guilt, frustrations with a family history of FXS, and the communication

styles used by this family to convey genetic risk to extended relatives.

4.3.2  Methodology

We conducted this qualitative study with the extended family of a patient (PO) who received a
genetic diagnosis for FXS. PO derives from a large extended family with a high incidence of
FXS due to a founder effect. One of the family’s ancestors — a founding Chief of a small village
in the Western Region of Cameroon - is suspected of having been an asymptomatic FXS
transmitting male (Kengne et al., 2020). The family has come to terms with the high number
of children with developmental delays through the narrative of a curse thrown on them by the
founder of the family (Kengne et al., 2021). Unsatisfied with this explanation, PO sought a
genetic diagnosis for her two sons several years ago, at which point we got to know her. In this
manuscript, we report on one component of our larger study, in which we were particularly
interested in understanding how receiving a genetic result has impacted on PO and her nuclear
and extended family. Approximately 50% of the population in this village live in abject poverty
and are unable to access adequate and specialized medical care, like most populations in similar

settings in Cameroon (World Bank, 2012). However, PO’s family is slightly better off, with
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several members of the extended family have received a university education. In this setting,

the spoken languages are French, English, Pidgin, and Ngombale, the local African language.

4.3.2.1 Sample selection

We recruited community members and extended family members of the initial patient (PO)
between April 2018 and February 2020. Relying on our relationship with PO and her nuclear
family (FO), we used an ethnographic approach, (Reeves et al., 2008) to 1) engage with her
village community and extended family members, and 2) identify potential individuals who
could be interviewed. We interacted with this community for two years, allowing us to develop
and pilot our topic guide for interview and focus group discussions (FGD) guides. For the larger
study, eligible participants were community members of family FO (chief of the village, elders,
traditional healers, and teachers) as well as patient PO and her extended family, who were 18
years or above. Using snowball sampling, we recruited participants until we arrived at a point
of saturation where any further interviews would not add new insights, (Fusch & Ness, 2015)
This paper reports on a portion of a more extensive study that aimed to explore individual
genetic findings' feedback and their relation to traditional knowledge in a village in Cameroon.
In this manuscript, we shall be exploring the impact of returning fragile x syndrome result to
an affected family in Cameroon and investigate the effect of this diagnosis on other family
members. In the broader dataset, we conducted a total of 23 in-depth interviews (IDI) and ten
focus group discussions (FGD). Our analysis will only focus on 13 in-depth interviews and
one focus group discussion with extended family members of PO who received either a negative
diagnosis for FXS or where carriers of the mutation. The reason for including carriers was
because they were evaluated by a neurologist who concluded that they did not present signs of
ID.

Whilst we had planned an interview study with family members, we were initially aiming to
explore whether the P0’s genetic diagnosis had challenged family beliefs about the high
prevalence of this condition. This was partly due to the absence of genetic testing in Cameroon
at the time. Yet as we were conducting our research, it became increasingly obvious that our
ancillary care obligations in this qualitative study meant that we had to offer genetic testing for
FXS to members of PO’s extended family (Kengne et al., 2020). By doing so, we then increased
the number of family members who had received a genetic diagnostic for FXS and therefore
had experiential knowledge of receiving a genetic result (Figure 1). More so, all the participants
who took part in the cascade counselling and testing were offered post-genetic counselling and

follow-up to help them cope and integrate the new concepts introduced to them.
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Table 1 maps the participants whose data we drew on for the current paper, whether they had
the first-hand experience of genetic testing and when the interviews were conducted.

4.3.2.2 Data collection

Research ethics approval was obtained from the institutional committee for health research,
Yaoundé (No0.698/CIERSH/DM/2018), and from the health research ethics committee of the
University of Cape Town (HREC:782/2017). Administrative authorizations were obtained
from the local authorities (District Medical Officer and the village chief). Written informed

consent was obtained from all participants.

The first author and a research assistant conducted in-depth interviews and FGDs. The first
author is a Cameroonian physician with experience in conducting qualitative interviews. The
research assistant is a university graduate with expertise in translation, and she was briefed on
qualitative methods. Some data was also gathered through observations during the

ethnographic part of the study in the form of field notes and memos (Birks et al., 2008).

The IDIs and FGD were conducted either in French or English, depending on the language
preference of the participants. However, during the FGDs, some participants also expressed
themselves in the local language. Where this occurred, the research assistant translated the
vernacular on the spot. We also recorded the meaning and use of the vernacular in fieldnotes
to assist with data interpretation. Interviews lasted between 27 and 60 minutes and were audio-
recorded. A topic guide was used, which covered participants’ understanding of FXS, lived
experiences with FXS, stigma associated with FXS, and the effects of receiving a (positive or
negative) genetic result. At the end of every interview, we had an information session where

we answered questions from participants about FXS.

4.3.2.3 Analysis

The interview and FGD recordings were transcribed verbatim and translated from French to
English. These transcripts and the researcher’s field notes were then uploaded into the
qualitative research software NVIVO 12 for data analysis (QSR International, 2020). Inductive
coding was used to identify themes emerging from the data (Thomas, 2006). The first round of
coding was done by KKK when approximately two-thirds of the data was collected. The
emerging codes and the memos were discussed with JDV and NSM to discuss early insights
and gaps in the data. Insights from this early phase of data analysis guided the final stage of
data collection. After obtaining a complete data set, KKK and JDV together developed the

hierarchical coding scheme that was applied to the full dataset. KKK coded the full dataset,
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and through consensus, the study team identified the primary themes that were related to the
effects of receiving a genetic diagnosis for FXS as perceived by participants.

4.3.3 Results

We collected data at 14 events, which correspond to 13 IDIs and 1 FGD. More than half of the
participants were females. The majority of participants had completed at least a secondary level
of education (Table 1). Following the analysis of the transcripts, two main themes emerged.
These themes were the psychological effects of receiving a FXS genetic diagnosis and the

communication of genetic risk with family members and relatives (Table 2).

4.3.3.1 Psychological effects of receiving a diagnosis for FXS

All the interviewees were related to PO and had received a genetic diagnosis for FXS through
cascade testing (Kengne et al., 2020). They spoke about the psychological effects of receiving
a genetic diagnosis for FXS. We identified two sub-themes that were associated with changes
in the mood as well as social acceptance of children with Fragile X Syndrome in the family.

The different themes identified here were happiness and relief, guilt and frustration (Table 2).

Happiness and relief

Overall, participants described being in a state of joy after receiving either a positive or negative
result. For instance, patient PO reported being happy after receiving the results of the FXS

genetic test, mostly because she finally had a name for the condition of her children.

When they told me the results, I was super happy, so that I asked myself, “there is a
result; there is going to be a name to what I have been looking for.” So, when they gave
me | was happy, | was super happy, and I asked the doctor then, “so, there is a name
that could be attributed to what is going on with these children?” and he said “yes”
and that is the name of what is happening to these children is the Fragile X
syndrome..... When I came out that day, my husband thought that it was a war that they
had told me, but | was singing and dancing all over this hospital. And even on the road,
| was singing songs of praise; | was just singing and dancing. (IDI, Family, patient
P0)

The joy expressed by PO is related to the long-standing presence of mental disorder in her
family, and finally, having a diagnostic closure is a relief for her nuclear family as well as her

extended family. She describes this in a quote:

Then, | would say the positive aspect that it has brought to my family, my immediate

family and my extended family is that | have been able to trace this thing out. | am sure
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that the positive aspect is the fact that | got to know what was wrong with these children,
even though it is not curable, it gave me some peace. That is why | am always happy.
(IDI1, Family, patient P0)

For participants who received negative FXS results, their joy was related to the knowledge that
their offspring would be free from FXS. This is mainly due to the long-standing history of ID
in their family and the stigma associated with having a disabled child in society. A male relative
of PO who received a negative FXS result quoted: “It makes me happy; it gives me the joy of
knowing that I cannot have insane children.” (IDI, Family, male 8). In the village, the term

‘insane’ is used to describe children with FXS.

A cousin of PO also described how the diagnosis of FXS has moulded the psyche of PO and
shifted the blame that was put on a curse originating from the founder of her family to the

acceptance of FXS as a medical condition that should be handled. She said:

It allowed her to have a peaceful mind regarding the situation of her children because
now she knows that her children are just sick, that it is not a matter of witchcraft or a

curse. (IDI, family, female 4)

Guilt and frustration

Raising a child who is suffering from an inheritable condition can be associated with genetic
guilt (Clarke, 2016). Genetic guilt is related to the passing of genetic conditions to offsprings.
The aunt of PO, describes “genetic guilt” as being that emotional feeling of transmitting the

mutation unknowingly to the future generation. She recounts:

We can carry the gene and not develop the disease, but our children can develop it. So,
if we have not made insane children, we will be afraid that our children will have them
in the future, and if they do not, we will always be afraid that their children too will.

What is certain now is that the gene is already there. (IDI, Family, Female 6)

More so, survivor guilt is usually felt by relatives who have a family history of a genetic
condition. They are worried that their offspring or other family members, though unaffected,
can still transmit the mutation to future generations. The current chief of the village expressed
survivor guilt. Having received a negative result, he expressed his fears relating to marrying

one of his daughters if he had had a positive result.
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| told myself that with all the children | make there, maybe my daughter will get married
somewhere, and in the meantime, they will say that “oh! you had given us a poisoned
gift.” (IDI, Family, male 4)

Despite diagnostic closure and the happiness that is associated with receiving a genetic
diagnosis, PO describes instances where she felt depressed and frustrated due to the
psychological and physical burden associated with taking care of her developmentally delayed

children. She recounts:

Sometimes I get frustrated and say, “Papa God! why did you have to give me up to two,
why could you not even give me one?” You know that kind of reaction. I would cry, it
stresses me, but | can always handle it. I always smile. But, like a human being, you
give up, you cry, you feel bad, and you worry. As | was explaining, my children are at
home; they talk like madmen. They are talking in a way that you do not

understand. (IDI, Family, patient PO)

4.3.2.2 Communicating genetic risk with other family members

Most of PO’s first and second-degree relatives suggested that communication of the risk of
having children with mental disabilities has been going on in the family. However, the
transmission of information was limited by factors such as illiteracy or being secretive. PO and
her mother describe that elders usually hide information from younger people. They also
discuss the impact of education on the communication of the risk of having mentally disabled
children in the family. Hence, the occurrence of mentally disabled children in the family was

attributed to a curse.

We are the last children of [the chief of the village]; there are many others before us.
We had an elder sister who died already. We asked them more details; since they were
so big, they lived with our father, we asked what they saw or heard, but they said
nothing (IDI, Family, Female 2)

“Because all of these things have gone to this level just because of our fathers’
ignorance. They were not educated so they could not understand that what is happening
to the children is just a genetic disease and that they could take the children to the
hospital just like I did. Concerning my case, everything was attributed to a curse. As |
explained, there are many stories that they could not put their hand on which one was
true; you know parents used to hide things to their children with a lot of stories. (IDI,
Family, PO)
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Despite these challenges in the communication of genetic risks, we could identify two types of

communication styles in PO’s family. (Table 2)

Direct or explicit communication

Being explicit in communicating genetic risk is an approach used by the majority of
interviewees. PO recounts her post counselling experience and the steps she took to
communicate with other members of her family. Also, her cousin shed light on the efforts she

deployed to communicate these genetic risks with the larger family.

| am a very open person, so | do not know how to hide things. | would say the positive
aspect that it has brought to my family, my immediate family and my extended family is
that | have been able to trace this thing out. | am sure to speak to one or two or three
of my cousins after | was advised to inform my cousins, my relatives, about the result
that came out and that it is not a curse. It is a genetic problem, and that is the only way
we must stop this issue that is happening in our family (IDI, Family, P0)

| think she[P0] was able to reach this challenge because now she knows what her
children are suffering from, and from that moment on, she can prevent this kind of
situation. This is why she decided to inform all her family members about her action
since she would not like this disease to continue to develop in the family. She wanted to
share her experience with all the children, all her sisters, and cousins who may or may
not know her story. From the moment you are a member of the family, it won’t surprise

you. So that if it happens to you, it won 't surprise you. (IDI, Family, Female 4)

Despite this effective style of communication, conflict may arise due to misinformation,
stereotypes, or the desire to screen all relatives. This is illustrated in the FGD with family
members where a cousin of PO who had a negative FXS genetic result could not believe that

her sister was not willing to do the FXS screening test.

What makes you pessimistic in life like that. You must be optimistic. We ask you to do
it because by doing it, there is a method, a way to limit that. You cannot do for yourself
and leave for your offspring. You cannot be sure if you gave this to the child or not. If
tomorrow your child makes you an insane grandchild, what will you say? Now you can

avoid that right now. (FGD, Family 4, female 38 years)

Page | 82



Indirect or implicit communication

Another way of communicating genetic risk in this family was through a gentler or indirect
process. Most of the carriers and elders in the extended family of PO adopted this style of
communication. Firstly, relatives of PO used this style of communication to communicate the
risk of having premature menopause in the family; even though they did not relate it to the
curse as mentioned earlier, it was a significant worry for several family members. PO’s relatives
accepted that it is a serious concern, especially as some family members reach menopause
before their thirtieth birthday. However, because they gave birth early, they were able to have
as many as six children. Hence, they tend to advise the younger generation to give birth at a

younger age.

There are even some who have reached menopause at 28 years, for example; Mama X
and Mama Y. They gave birth very early. I, too, gave birth early. If I did not give birth
early, I do not think | would have had my 6 children. Yes, we all have early menopause.
By the age of 40, at the latest, we are all menopausal. | always tell children to give birth
quickly because if they look like the women in my family, at 30, she will no longer be

able to give birth. (FGD, Family 4, Female, 86 years)

More so, most family members during the genetic information sessions reported that it would
not be surprising if mental disorders and premature menopause that is in their family were

attributed to a genetic problem. A male and a female family participant recounted:

Already, | was born in a family where there are these kinds of children, which means
that, as a family member, it is very likely that genetic mutations will occur in my family,
which makes that 1 am morally prepared to receive the results. Furthermore, my wish
would be that we do not stop just at the level of the results but that the current team
carries out investigations that can lead them to find a solution to this evil, which is
ruining my family. (IDI, Family, Male 4)

We got used to this from an early age, but for me, it does not bother and my children too
because | explained to them as they grow, I inform them, I advise them until today they
are already used to it. | make them live that too because they went to spend the holidays
at PO two or three times, they are already used to it, and they manage this situation very

well. (IDI, Family, Female 4)

The reason for accepting a genetic explanation for ID and premature menopause was related to

the fact that the respondents were living with this condition in their family for multiple
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generations, and both ID and premature menopause have become a new normal for them. This
also suggests that they had developed mechanisms that permit them to cope with the situation
in such a way that a positive result will not affect them. Instead, these family members
advocated for health promotion activities aimed at sensitizing family and community members
about the different preventive measures that can be taken to eradicate this disease. Several
relatives of PO spoke of premarital screening as one way they could get rid of FXS in their
family.

Thank you because this research allowed me to learn that there is a laboratory test we
must do before getting married, and for us who have already given birth, this test will
help us to know if our children are carriers of FXS or not. And if they are carriers, we
will have to advise our children to include this in their prenuptial test for them and their

husbands to break this chain so that it does not last. (IDI, Family Female 7)

The majority of people who spoke about premarital diagnosis were unwilling to let their
children or other relatives get married if they found out that the couple they want to form would
likely have offspring with the FMR1 gene mutation. This was mainly associated with the

challenges that are related to raising a child with a developmental delay.

434 Discussion

This study reports on the effects of receiving a genetic diagnosis for Fragile X Syndrome in a
rural Cameroonian family, and to our knowledge, constitutes the first such study from Africa.
Most interviewees in this family expressed a combination of relief and guilt, which was
associated with receiving a genetic diagnosis for FXS. This could be accounted for by the fact
that they were grieving for long and receiving a diagnosis brought diagnostic closure and the
possibility of becoming resilient. Joy and social acceptance following diagnostic closure appear
to have significantly contributed to the wellbeing of the family — which is in line with evidence
described by Lloyd et al. (2008), who evaluated psychological variables that could affect the
maternal adjustment to having children with intellectual disabilities and found that mothers
who accepted the condition encountered fewer psychological challenges and a better overall
quality of life (Lloyd & Hastings, 2008). Similarly, Wheeler et al. (2018) suggested that
interventions that focus on improving acceptance could promote the health and wellbeing of
mothers with children suffering from FXS (Wheeler et al., 2018). Other scholars like Visootsak
et al. (2012), Bailey et al. (2003) and McConkie-Rosell et al. (1997), also concluded that
participants in their studies were emotionally relieved when they knew the cause of mental

disability in their family which could occur weeks or days after receiving the diagnosis (Bailey
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D. B. et al., 2014; Bailey D. B. et al., 2003; McConkie-Rosell et al., 1997; Visootsak et al.,
2012).

In contrast to relief, guilt is reportedly a common reaction for carriers of heritable diseases like
FXS and was expressed by some participants in our study. We identified two types of guilt,
which are the “genetic guilt” related to those with carrier status and “survivor guilt” towards
other relatives. McConkie Rosell et al. (1997) and Anido et al. 2005 in their studies also found
that some mothers who did not have affected children but had a family history of FXS were
likely to express survivor guilt (Anido et al., 2005; McConkie-Rosell et al., 1997). Moreover,
James et al. (2006), while studying families with X- linked and autosomal recessive conditions,
found that there was a strong association between having a child affected by an inherited
condition and feelings of genetic guilt (James et al., 2006). In a systematic review of 20 relevant
articles, guilt was closely related to gender, mode of inheritance, and having affected children
(Lewis et al., 2011). In our study in Cameroon, we also found genetic guilt and survivor guilt
to be an important factor in how individuals make sense of their family history of FXS.

We also explored the communication of genetic risk to extended family members. Our data
suggest that the chronic occurrence of mental disabilities in this family fashioned skills in
parents that were important to counsel their offspring about this phenomenon in the family.
Some scholars support that this family involvement is crucial for coping after the diagnosis is
revealed (Forrest et al., 2003; Gaff et al., 2007; McConkie-Rosell et al., 2011). Gaff et al.
(2007) highlighted in a systematic review that parents play a crucial role in explaining genetic
risk. After the diagnosis, the communication of genetic risk to other relatives was through either
proactive or more subtle communication, which were often used interchangeably during family
reunions. However, challenges and conflicts may arise if these communication styles are not
consciously used. Lee et al. (2014) and Beal et al. (2001) argue that it is challenging to gather
people in the same place for a massive communication about genetic risk and opts for the use
of phone and website communication to transmit genetic risk information (Beall, 2001; Lee et
al., 2014). Bailey et al. (2003) reported on research that intended to communicate genetic risk
for FXS in the USA. They reported cases where pre-existing family conflicts were exacerbated

by an attempt to communicate genetic risk.

4.3.5 Practical implications

Health care workers in clinical and genetic counselling services should pay attention to the
complex psychosocial experiences that may be encountered by individuals receiving a genetic

result. The African family described in this paper had a long-standing belief that ID was due to
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a ‘curse’ from the founder of this family, who occupied an influential position in society.
Diagnosis of FXS has started shedding some doubts on the curse narrative and brought through
a new way of explaining the disease in this community (Kengne et al., 2021). A pertinent
finding from our study is that returning the result of a genetic test to a patient with a relevant
family history of FXS or undiagnosed mental disorder can create feelings of guilt in the patient
and also in their relatives. Over time, these families can develop coping mechanisms that
revolve around preparing the future generation about the risk of having FXS. This risk

adjustment strategy can then lead to a positive reaction following diagnosis.

Moreover, the psychological effect of receiving a genetic diagnosis mirror that of the western
population characterized by the high access in health care services. Health care workers and
counsellors should be aware of these psychological issues and address them during pre- and
post- counselling sessions. Also, inviting patients to communicate this genetic risk with
extended family members actively is crucial in counselling. However, to minimize conflict that
can arise or exacerbate pre-existing family conflicts, health care workers or people who are
comfortable with the subject should serve as intermediaries for affected families by connecting

them with resources that are easy to navigate and sensitive to their needs.

4.3.6  Study limitations

In this study, our sample size was relatively small since we focused on the experience of PO
and her extended family members who knew the diagnosis and accepted to share their
experiences. Furthermore, the family that we conducted our research with has a long history of
mental disorders, and they have found ways of coping with this condition. This may not be the
case for other families. Our sampling technique constituted a limitation in not gathering

experiences from other family members who could have contributed to the overall discussion.

4.3.7 Research recommendation

This paper is the first study to examine the experiences of a large family affected with FXS in
Cameroon. Given that FXS is a rare disease and based on the communication challenges
encountered in this study, we suggest that future studies should focus on designing innovative
tools to enhance the process of connecting family members together once they receive the FXS
diagnosis. This may help bridge the gap in the communication barriers that often exist between
the main person who receives the diagnosis and the extended relatives. This information should
be made accessible to the general public and, where possible, translated into local languages.
These messages could best be communicated using Participatory Visual Methods during

community engagements.
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4.3.8 Conclusion

The findings from this paper provide an insight into the psychological impact of receiving a
genetic diagnosis as well as the communication strategies that are used by a Cameroonian
family to cope with the occurrence of FXS and undiagnosed mental disabilities. Two main
themes emerged from the interviews relating to psychological adaptation and communication
of FXS genetic risk. First, the happiness and relief that is associated with diagnostic closure.
Next, the genetic guilt, survivor guilt, and frustrations associated with a family history of FXS
and taking care of developmentally delayed children. Finally, the research highlighted the
communication styles used by this family to convey genetic risk to extended relatives and
promote resilience. Understanding the complex interaction which occurs during the return of
genetic findings will help improve the quality of pre and post counselling practices and hence
minimize the risks of conflicts. With the limited number of genetic counselling services in
Africa, the involvement of other family members in the discourse of genetic risk is a great

asset.
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Abstract

Background: Fragile X Syndrome (FXS) is a neurogenetic condition that significantly impacts
the lives of affected individuals and their families due to its association with intellectual
disability (ID) and stigma. In 2011, a royal family from a Western rural region of Cameroon
received a genetic diagnosis for FXS through one of their daughters, who had two affected

male children.

Method: In this paper, we present the findings of an ethnographic study in the community of
the patient who received the genetic diagnosis. This study builds on an earlier data set from 28
participants related to the royal family and 58 from the community who elaborated on stigma

through 20 in-depth interviews and nine focus group discussions.

Results: From our dataset, we identified two types of stigma in this community: public stigma
directed towards the royal family and courtesy stigma experienced by the royal family
members. We outlined the stereotyped labels used in this locality before describing the stigma-
power dynamic between the community members and the royal family. Firstly, most
interviewees believe that people from the royal family should have a unique way of addressing

FXS children from the chieftaincy because of their position in society. Secondly, due to their
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social position, the royal family uses their status to negotiate marriages with community
members. From these observations, we suggest that the primary role of stigma in this
community is to keep people away from FXS and keep them down through domination and

exploitation.

Conclusion: We advocate that other researchers examine if the same pattern exists in other
inheritable forms of ID and conduct more qualitative research on FXS in Africa.

Keywords: Fragile x syndrome, stigma

4.4.1 Introduction

Fragile X syndrome (FXS) is a neurodevelopmental condition that is genetically known as the
leading cause of Intellectual Disability (ID) and Autism Spectrum Disorder (ASD)(Crawford
etal., 2001). Individuals with intellectual and developmental disabilities face stigma, prejudice,
and significant obstacles that restrict their human rights (Mitter et al., 2018). People suffering
from FXS and other forms of ID are also susceptible to developing significant mental health
problems due to other factors like social deprivation (Dykens, 1999; Pattison, 2005). While
social and other adaptive issues might be why people are marginalized, a distinction must be
made between people’s actual disabilities and the social barriers arising from stigma and
discrimination. Stigma occurs when a person differs from dominant social norms and is
negatively evaluated by others. Hence, the person’s whole identity is defined by that
dimension, and the person is dehumanized, to a degree, by those who hold such views
(Goffman, 1963; Link Bruce G & Phelan, 2001).

Stigma has a significant impact on the lives of individuals living with ID. In many
communities, people with disabilities are stigmatized. Their disability has been associated with
curses, disease, dependence, and helplessness, resulting in social avoidance, stereotyping, and
discrimination (Eddey & Robey, 2005; Goffman, 1963). Cooley in 1992 described “the looking
glass self-theory,” which elaborates on the processes wherein individuals base their sense of
self on how they believe others view them. Using social interaction as a type of “mirror,” people
use the judgments they receive from others to measure their worth, values, and behavior
(Cooley, 1992). In this light, people with disabilities may manage their condition in ways that
protect them from being stigmatized by people in their surroundings (Morris et al., 2014). If
this is not managed correctly, it can result in emotional problems such as anxiety and
depression (Gilbert, 2007; Jahoda A. & Markova, 2004). Tajfel et al. in their book “human
groups and social categories,” describe challenges associated with dealing with people who

have a mental disorder. In this narrative, taking care of disabled individuals, especially those
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with severe mental illness, is thought to be a contribution to bring some social normalization,
which is achieved through belonging to groups and establishing a policy for the society (Tajfel,
1981). Many people with mental illnesses are in a situation where they experience a conflict
between the positive value of belonging to a group of other patients and the danger of
stigmatization resulting from being identified with them (Hall & Cheston, 2002). The impasse
between the need to belong and the danger of stigmatization is accentuated in small
communities (Ekeland & Bergem, 2006). However, people who live in groups can easily cope
with their situation through social and political actions, which can change social norms such as
complaining to the authorities that they are being bullied (Jahoda Andrew et al., 2010). Other
scholars have shown that people with intellectual disabilities can focus on non-stigmatizing
personal characteristics to cope (Dagnan & Sandhu, 1999; Finlay & Lyons, 2000). In 2001,
Link and Phelan conceptualized a process by which stigma develops (Link Bruce G & Phelan,
2001). Diverting from considering stigma as merely a mark (Goffman, 1963), they imagined
stigma as a process through which society navigates. They defined stigma as the association or
co-occurrence of labelling, stereotyping, loss of status, and discrimination. Link and Phelan
also pointed out that the social representations of groups can be stigmatizing, and that these
social representations are often well understood by members of stigmatized groups themselves.
People with ID and those with other forms of stigmatizing disabilities can cultivate positive
social interactions like having employment, being a member of a church group, or self-
advocating for their condition, which will help buffer the emotional damages of stigma
(Dagnan & Sandhu, 1999).

Intellectual Disability and inheritance patterns have long been described in African cultures,
but very few works have associated genetic concepts with current understanding in the African
population (Raghavan & Small, 2004). In most African cultures, inherited forms of 1D like
FXS is usually attributed to interesting ancestral stories that follow an inheritance pattern. They
may be related to stigma, gendered blame, or a curse (de Vries et al., 2020; Meilleur et al.,
2011). The return of a FXS genetic diagnosis to a Cameroonian family in the rural part of the
country unveiled several explanatory beliefs concerning the understanding of FXS and other
forms of inherited intellectual disability in this community. To understand the stigma power
dynamic around FXS in Cameroon, we think it is necessary to examine the beliefs of people
living with FXS and their social position. In this light, the current exploratory study attempts
to provide an insight into the dynamic relationship of stigma between families with FXS and
the community in which they live. In this paper, we present findings from a rural community
in Cameroon's western region formally described as having a high ID incidence and where a

FXS genetic cluster was identified in the royal family (Kengne et al., 2020). We then elaborate
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on the different forms of stigma identified in this community and evaluate the strategies that

community members and family members use to cope with stigma.

4.4.2 Methodology

4.4.2.1  Ethical compliance
Before starting this study, we obtained ethical approval from the Institutional Committee for
Health Research (no. 698/CIERSH/DM/2018) in Yaoundé, Cameroon, and the University of
Cape Town’s Faculty of Health Sciences’ Human Research Ethics Committee (HREC:
782/2017). Written informed consent was also obtained from all participants who were legal
adults, including permission to publish photographs. Then, administrative authorizations were
obtained from the local traditional and medical authorities. Our study builds on a more
extensive study, which aims at exploring the impact of giving back a genetic result in a rural

community. In this paper, we shall be focusing on the stigma component.

4.4.2.2  Site and population

In this paper, we report on the stigma experiences of 86 participants who were either relatives
of PO or her community members. PO is our initial patient, a mother of 3 children who received
a diagnosis of FXS for her two kids in 2011 at the child neurology unit of the Yaoundé
Gynaeco-Obstetric and Paediatric hospital, Cameroon. Information shared during her first
consultation revealed that in the village PO originates from, her children’s condition was
associated with a curse directed at the founder of her family, a royal chief. The community of
PO is found in a rural region of western Cameroon. This rural community is characterized by
poor access to health services and severe economic limitations. With a population of
approximately 2000 inhabitants, this rural area is historically known to be a locality with a high
ID incidence. In 2020, 46 subjects from the royal family were clinically evaluated and screened
for FXS, and 18 of them had a mutation on FMR1 (OMIM:309550) (Kengne et al., 2020).
Intrigued by the co-existence of traditional narratives to explain the inheritance of this severe
condition and a modern genetic diagnosis, we sought PO’s permission to conduct a qualitative
study with her family and members of the community, to better understand how people in a
rural African setting make sense of genetics and inheritance, and how this condition had
affected the family and the community.

Of the 86 participants, 58 were community members, while 28 were members of PO’s extended
family — which is the royal family in this village. Two selection criteria were used to include
participants in the study. Firstly, individuals 18 years and above who were either resident of

the community of PO or members of her extended family were included in the study. Secondly,
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individuals who were knowledgeable about either FXS or the issues surrounding ID in the
village were recruited. The demographic characteristics of the family and community groups

are shown in the table below.

Table 4.5: Socio-demographic characteristics of participants

Family Community Summary

Number 28 58 86

Male 11 16 27
Sex

Female 17 42 59
Mean age 47.8 years 38.4 years 41.5 years
Age range 28- 69 years 18 — 81 years 18 — 81 years
Indepth interviews 16 4 20
Focus group discussion 3 6 9

4.4.2.3  Procedure

We used a semi-structured questionnaire to guide the conversations with all the different
participants through 20 in-depth interviews and 9 Focus Group Discussions (FGDs). Before
scheduling an in-depth interview, the first author spent several hours with the participants,
either in their homes or workplaces, to gain confidence and let the interviewee know that
private information will be treated in strict confidentiality. In addition to building a trust
relationship, the first author thus also obtained insight into the participants’ way of seeing life,
which provided a better understanding of the data context and how to facilitate dialogue flow.
On the other hand, participants for focus group discussions were recruited after participating
in a family reunion organized by the family of PO. Moreover, announcements were passed in
churches and marketplaces to sensitize and inform community members that a research team
was in the community to discuss issues relating to inheritable diseases like FXS/ID in their
community. Snowball sampling was used to recruit all the participants in the FGDs and IDIs.
Most of the FGDs organized with the community (5/6) were organized in the church premises
of the community of PO, where we could secure a room for the purpose. On the other hand,
FGDs with family members were conducted either in their residences (1/3) or in a conference
room (2/3) in the city where they resided.

The first author, who conducted all the interviews, had a list of topics to cover while promoting
dialogue and allowing the participants to raise issues that they saw as necessary. The interviews
were conducted either in French or English, depending on the interviewee’s first language.

However, in certain circumstances, some participants could not express themselves in any of
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the official languages preferring instead to speak Ngombale, the local language. Where this
was the case, one of the research assistants who is a member of the community translated to
English. With regard to the data presented here, the interviews covered participants’ views on
FXS, experiences of stigma, and coping strategies. We did not approach sensitive issues
directly; instead, we used terms primarily accepted by the community and family members as
less stigmatizing. “Alienate” was the term used to represent people with 1D and FXS during
our interviews. The IDI and FGDs lasted between 27 and 90 minutes. All the interviews were
audio-recorded and transcribed verbatim.

4.1.1.4  Analysis
All the transcribed interviews were imported in NVivo 12 (QSR International, 2020). The first
step of the data analysis was a content analysis of the interviews to identify what the
participants reported regarding their experiences of stigma and discrimination. Then these
transcripts were analysed qualitatively through the identification of themes (Braun & Clarke,
2012). This involved producing a summary of the views each participant expressed about
stigma. The transcripts were then examined to establish the main themes that emerged
regarding how the community and the royal family manage to cohabitate in the face of stigma
directed towards FXS.

4.4.3 Results
In our study, we encountered public and associative stigma relating to FXS. These stigmatizing
beliefs and behaviours could be articulated either between PO’s family and her community or
remained solely within the family. In this light, stigma manifested partly in descriptions of the
labels given to the parents of children with FXS or even to the royal family as a whole. We
also observed stigmatizing behaviours through the interactions which members of the royal
family had with their peers or the community. In the following, we shall illustrate the
stigmatizing events in this community before describing the complex stigma power dynamic
that exists between the community and the royal family.

4.4.3.1 Associative Stigma as experienced by members of the royal family

Few participants in our study described courtesy stigma. An associative stigma is a form of
prejudice that people with FXS or families with FXS direct to themselves. Some participants
described instances where they were discriminated against, or one of their children who has
FXS had discriminatory treatment from others. A family member reports a discriminatory

treatment that her sister lived with her children. She quoted:

| went to Yaoundé a year ago, the alienated child [child with FXS] took a rubber band

and tied it on the cat’s neck. The father of this child whipped him properly. What caught
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my attention was that my sister was in tears because her husband had beaten the son.
She confides to me with great sadness that she did not choose to have insane children
and went on to say that despite their condition, she still loved them. Her husband had

more preference for the cat than for his child. (IDI family female 8)

Other healthy family members could associate with children who were suffering from FXS.
Several royal family members described situations where they were marginalized in society
just because they come from the royal family. More interestingly, during an IDI with a male
informant from the family, he sorrowfully elaborated on the fact that FXS is affecting several
generations of the royal family. He followed by saying he could have been happy if the
condition was limited only to earlier generations and not passed onto the grandchildren. He

reported:

There are several insults coming from others in the community. When you hear these
insults, you can be demoralized, and it makes you uncomfortable to hear and see these
situations. What have we not done up to date in our family to put an end to this evil?
Unfortunately, it could still be limited in our circle, but it is not good when it crosses to

go to the grandchildren. It hurts. (IDI, family male 6)

4.4.3.2 Public stigma directed at the royal family by the villagers

Labels given to the royal family and people with FXS in the community
In the community where PO lives, community members use specific labels to address people
with FXS. These labels are collectively agreed upon and can quickly generate impressions and
expectations of individuals who belong to families affected by FXS. Most of these labels
describe the characters of people who have to be isolated due to their behaviour or physical
appearance. For instance, one mother who has two children with FXS reported that people in
the community refer to her as “mother of fools.” The common understanding of being a fool is
that of a person who cannot think properly and cannot obey simple commands. This mother
recounted her experience:

| would start with the negative effects of FXS. | have gone through a lot because of the

stigma with which the society gives to such a situation, | have gone through it. Like

people who call me “mother of fools, “mamy foul-foul,” [mother of fools] meaning that

| have given birth to fools. The stigma has been too much (IDI family female 1)
Another name that is used to describe the royal family colloquially is “la’an Kuate”, translated
as “the descendants of Kuate”. Kuate was the royal families’ founding father, who is believed

to have cursed his daughters because they did not assist him in mourning one of his
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intellectually disabled servants. Hence ‘la’an Kuate’ equates to ‘being cursed’ — a powerful
epithet in African communities that often signals stigma. Several community members
recognize this label, and members of the royal family are conscious of this fact. One of PO’s
relatives describes how people use this label:
You know that is kind of thing that the whole village, my village people, and then my
husband’s people know that we have those kinds of children from my mother’s family.
So, there is a way to refer to my mother’s family as far as those kinds of children are
concerned. In the dialect, we say “La’an kuaté” [the descendants of Kuate] (IDI family
female 3)
Some participants also described that others may use the term “Joujou” to describe individuals
with FXS and ID. To them, “Joujou” is a representation of a frightful totem which is generally
used during traditional ceremonies to scare children. This label is mostly related to the physical
appearance of people with FXS and ID in the community. A community member during a FGD
enlightened us on this character. He recounted:
It all starts with the mentality because when some children see this type of person, they
can call him “JoUjou,” and they run away. I think that often when we see people with
FXS for the most part, they are always dirty, and when we see them, we always say that
they are crazy. (FGD 5, community, male)

Stigma dynamics between the community and members of the royal family
Although villagers used stereotyped labels for people with ID and FXS, most interviewees
believe that FXS children from the chieftaincy should be addressed differently than non-royal
children with ID because of the former’s position in society. During one of our focus group
discussions with the community, we noticed a dynamic for how people named children from
the royal family. The intellectually disabled children of the royal family were termed
“rheureuh” while the term used to describe other children with ID was “Peuh.” “Rheureuh”
and “Peuh” are used in the vernacular language to address individuals with intellectual
disabilities, with Rheureuh being used to describe a milder form of ID. We were subsequently
obliged to adopt this appellation because the members of the FGD categorically dissociated
themselves from calling children of the royal family “Peuh” or fools. We followed up on this
discussion with other community members and recorded our observations in our field notes.
In the local language, “‘rheureuh” means a child who is an Alienate [child who is
different from others], while “Peuh’” means madness or fools. Informants reported that
their children are not mad but somewhat alienated. They preferred that we used

“rheureuh” in subsequent interviews. This is because “rheureuh’ is “better” than
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“peuh” since you can take care and support a “rheureuh’ until he/she even gets
married while you cannot do anything for a mad man. This community respects
traditional customs and will not like the royal family’s name to be tarnished. Before
adopting the name “rheureuh” for ID in the royal family, we had a harsh discussion
with the informants up to a point where they threatened to withdraw their consent if we
continue to use labels that can undermine the moral status of members of the
chieftaincy. “Rheureuh” [alienate] was finally adopted as the term which will be used
in subsequent interviews (Field notes 15 October 2018)
Many people in the community would love to be part of the royal family. This could explain
the fact that nearly all the women in this family are married. During an early conversation with
a member of the royal family, he argued that “they are not marginalized at all, and if that was
the case, then there could have been several single princesses who are 30 years and above,
and this is not the case” (IDI, family male 5).
This royal family also uses its position in society to arrange marriages for their male children
with community members, even when they know that the match is disadvantageous for the
marital partner. Several family members are conscious of this situation. One of them described
a circumstance that led to the marriage of one of their relative who is known to have FXS. She
recounts:
The week we were in the village for the meeting, he [brother with FXS] saw a girl and
the girl interested him; he told his mother that he liked this pretty girl. This is how we
went to negotiate with her parents. With us in the chiefdom, so many parents who are
not of this line would like to be in the royal family. When anyone from the royal family
asks for their daughter’s hand, they are immensely proud to join the royal family. So
that is what this is about. (IDI Family Female 8)
Furthermore, parents of children with FXS will tend to actively seek a wife for their male
children because they do not want their in-laws to notice that their child has a disability. In
most marriages with this royal family, the disability is mostly discovered only after marriage.
According to local custom, it is difficult to untie a bond that has been made traditionally
because of the shame that could occur. A family member recounted a situation that is known
by several community members:
It seems that the marriage of the one [relative with FXS] who is here in Douala was
arranged between the parents from the village. The girl did not know exactly how the
guy was. He got married, and his wife left shortly after. It seems that it was the parents
who arranged the marriage. The girl did not know how the guy was. When she got to

him, she saw that he did not have all his senses, and they did not get along. So, she
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started threatening members of the royal family that she was going to leave. She could
not leave because we had spent a lot to make her the wife of the insane guy. We endowed
her; we did everything. She was ashamed to get up suddenly and leave after all the
expenses that his family had made. And the girl’s parents could not accept her coming
back. (IDI family Female 7)
Despite the advantages that one can obtain by getting into the royal family, another stigma
power dynamic was noticed between the royal family and the community members where the
community members were seeking to have the upper hand over the royal family. Some
interviewees from the royal family described instances in which a suitor in order to save-face
sought to tarnish her and her family by describing them as a family where many children are
developmentally delayed. Two females in the family quoted:
There is a gentleman who walked behind her [the elder sister of the informant] for a
wedding ... you often know when your heart does not accept a thing, you also have to
make manners to go away. Later, to explain why it had not worked with my sister, the
gentleman said that he had even been told that we give birth only to the insane in our
family, which is why he left (IDI, Family Female 7).
When | was still a student, | was engaged to a guy; in the meantime, I realized that | do
not want to be with him, and | stopped the relationship. Later in the informal
conversations, he said he broke up because he noticed that there are so many mentally

ill people in our family. (IDI, family female 8)

One way of understanding these quotes is that stigma is used as a means to gain some form of
domination over (some members of) the royal family by people who are excluded from its
power. For instance, in the case of the snubbed suitor, his inability to be part of the royal family
could have led him to use stigma in an attempt to maintain domination over the girl. In other
cases, family members described a perception that people seem to be of the impression that the
girls from the royal family are easy to get as wives because they do not think. In our focus
groups, we observed that when community members cannot be part of the royal family, they

downplay family members.

Stigma-power dynamic in the family

Importantly, we found evidence not only of stigma directed to the royal family by community
members but also within the family. There were a few instances where family members

emphasized their superiority to other family members with a lower 1Q. A family male describes

a situation that happened in their family.
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Often when we pass, people say that the chief’s sons are only insane. There was a time,
one of the sons of the founder of the royal family insulted his brother by saying: “there
are many alienates here in the chiefdom, but there are other alienated who think they

are normal and who are well dressed.” (IDI, family, male 5)

This shows how stigma-power dynamics can occur in this family. This behavioral modification
is to show their kin that they are superior to them. On another note, in families with many FXS
children, parents discriminate amongst them by treating them better than those with ID, as

previously reported.

4.4.4 Discussion

In this African community, people suffering from FXS have a double challenge. On the one
hand, they struggle with symptoms and disabilities that result from FXS. On the other, they are
challenged by the stereotypes and stigma resulting from the explanatory beliefs of FXS. Our
findings summarize some characteristics of stigma relating to FXS in a rural community of
western Cameroon, which appears to be a FXS genetic cluster similar to what has been reported
in Colombia by Saldarriaga et al., 2018. We outlined the stereotyping labels used in this locality
before describing the stigma-power dynamic between the community members and the royal
family.

In this community, the royal family is seen as politically powerful, and many people from the
community may want to be part of this family. This creates a stigma-power dynamic between
the royal family and her community. According to Link (2014) and Phelan (2008), power is a
key feature of how stigma occurs and is maintained. Arguably the main aim is to push people
down and out of society, thereby maintaining the current social order and preserving power.
Phelan et al. (2008) argue that stigma keeps people in a socially subordinate position where
they are compelled to accept low pay, sub-standard housing, or inefficient health services, and
is more effective when it is covert or implicit (Phelan et al., 2008). Link et al. in 2014 suggested
that when there is no rapport of power; it merely means there is no stigma (Link B. G. & Phelan,
2014). We described that given the royal family’s position, several community members seek
to challenge or erode the royal family’s power when they cannot be part of the royal family.
Others articulated that this royal family should be given the respect they deserve by providing
less derogative labels to affected princes and princesses from the chiefdom. One way this
strategic function of stigma in the community is evidenced is through the different terms
community members applied to ID occurring in the royal family — which they named
‘RheuRheu' — and ID occurring outside of the royal family — which was called "Peuh." Some

participants described that the first condition was less stigmatized than the latter, which could
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suggest that, in this case, the community tried to affirm the political power vested in the royal
family.

On another note, the royal family, to maintain their social position, use their status to negotiate
marriages with community members. Several observations reveal that the family needs to resort
to 'tricks' to get spouses for its affected males, actively bringing to bear the strong incentive for
people to marry into the royal family because of the access to power and privilege that it brings.

4.4.4.1 Clinical Implications
Phelan et al. (2008) suggested that to reduce stigma, we must have a thorough understanding
of stigma's function, which in our case was to either keep people away from FXS or keep them
down through domination and exploitation. Concerning disease-related stigma, this can be
nurtured by automatic emotional reactions. However, familiarizing with the condition can
reduce this stigma. This may be associated with desensitization, which can be seen after being
exposed to evolutionary phobias as reported by Kolodziej et Johnson 1996 who support this
argument by suggesting that personal contact with people with the disease is a decisive factor
in the reduction of stigma (Kolodziej & Johnson, 1996). Papadopoulos in 2016 argued that
experience stigma could be minimized by focusing on reducing associative and internalized
stigma (Papadopoulos, 2016). Thus, the identification of stigma is essential because the
stigmatized individuals develop coping strategies to become resilient. The coping strategies
can be improved by the education of the people surrounding them. We can argue that knowing
the cause of a condition may bring relief from stigma, especially when the disease in question
IS not contagious, like in the case of FXS. Also, offering early genetic counselling for FXS and
psychotherapy services through peer support groups to families at risk of experience stigma
can provide emotional support. In these groups, caregivers will share their experiences, which

can be regarded as an early form of intervention.

4.4.4.2 Conclusions
In our concluding note, we can say that our work has made progress in understanding FXS
associated stigmas and its interaction in an African rural community. This was through the
description of the public stereotypes translated through discriminatory behaviours in this rural
African community with a high incidence of ID. At the same time, we have described a
complex stigma-power dynamic between the community members and the royal family. Given
that this is the first qualitative study exploring stigma related to FXS in Cameroon, we advocate
that other researchers examine whether the same pattern exists in other inheritable forms of ID

and conduct more qualitative research on FXS in Africa.
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445 Study Limitations
In our study, we focused on the views of participants about stigma in the community. We rarely
interrogated participants' perceptions of the social structure that makes up their society.
Besides, understanding society's social customs and the meaning participants give to these
norms are essential components when exploring stigma in a complex society like in our study.

In this light, researchers should think of introducing this component in their interview guides.
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Chapter 5: Summary, Discussion and Conclusions

5.1 Introduction

This thesis was framed around four research questions, which were (1) to identify other family
members who were carriers of FXS in an African setting where there is a high incidence of 1D
and determine the pattern of transmission, (2) determine the effects of receiving a genetic
diagnosis of FXS on the lives of the indicator family, and how this genetic diagnosis affected
(relations with) other family members and the community, (3) explore the different explanatory
models used by the family and the community to explain the high prevalence of ID in their
village and (4) establish the role of stigma/power in the face of FXS and ID. To help provide
an answer to these research questions, | used three methodological approaches. Firstly, I
conducted a scoping literature review of the lived experiences of FXS caregivers. After this, |
developed a plan to conduct cascade counselling testing for FXS in a rural Cameroonian village
with is high incidence of ID. Then, | used qualitative methods to explore the impact of receiving

a FXS diagnosis, explanations for FXS in the community, and the stigma associated with FXS.

5.2  Summary of the thesis

In the first part of my thesis, through a scoping review, | showed that there is limited African
qualitative literature on FXS and other inheritable conditions. This review established common
challenges reported for living with FXS, which informed the design of my empirical work. 1
summarised findings according to four major themes: grief experiences, challenges of living
with FXS, coping mechanisms, and the need to plan for the future of children affected with
FXS. Adults described the need for a good relationship with their health care providers, to be
treated with respect and as a whole person, a need for understandable information about the
diagnosis, and valued health professionals who could assist whenever needed. York et al.
(1999) reported the limited knowledge that educators and health caregivers taking care of
children living with FXS had. After the literature review, | elaborated on the procedure used to
conduct cascade counselling and testing in a rural African setting where the molecular
diagnosis may not be accessible to the population. I then presented my results in the form of a
family pedigree (Chapter 4.1). The family’s pedigree analysis revealed that this family’s

traditional head was probably a normal transmitting male carrier.
The rest of my results elaborates on the qualitative component of my thesis. | reported what

people in a community and members of an affected family in Cameroon perceive as the causes

of Fragile X Syndrome and inherited forms of ID. The study results indicated four different
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explanatory models for this syndrome used by community members: The curse model, spiritual
model, socioeconomic model, and a genetic model (Chapter 4.2).

In Chapter 4.3 of my thesis, | interrogated the experiences of receiving a genetic diagnosis of
family members who participated in cascade testing. Two main themes emerged from the
interviews relating to psychological adaptation and FXS genetic risk communication. Firstly, |
described the happiness and relief that is associated with diagnostic closure. Next, | described
genetic guilt, survivor guilt, and frustration associated with a family history of FXS and taking
care of developmentally delayed children. Finally, I highlighted the communication styles used
to convey genetic risk to extended relatives and promote resilience. | argued that joy and social
acceptance following diagnostic closure significantly contributed to the family’s well-being.
This argument was also brought forward by Lloyd & Hastings (2008), who evaluated
psychological variables that could affect the maternal adjustment to having children with
intellectual disabilities. They found that mothers who accepted the condition encountered fewer
mental challenges and had a better overall quality of life (Lloyd & Hastings, 2008). Similarly,
Wheeler et al. (2018) suggested that interventions that focus on improving acceptance could

promote mothers’ health and well-being with children suffering from FXS.

Other scholars like Visootsak et al. (2012), Bailey et al. (2003) and McConkie-Rosell et al.
(1997), also concluded that participants in their studies were emotionally relieved when they
knew the cause of mental disability in their family, which could occur weeks or days after
receiving the diagnosis. My data also suggests that the chronic occurrence of mental disabilities
in this family has fashioned skills in parents that were important to counsel their offspring about
this phenomenon. Some scholars support the idea that this family involvement is crucial for
coping after the diagnosis is revealed (Forrest et al, 2003; Gaff et al, 2007; McConkie-Rosell
et al, 2011).

I concluded my results section by presenting the complex stigma-power between a royal family
with a high ID prevalence in their lineage and the rural community. It was revealed that the
presence of this ID in the family had genetic origins, FXS. The names used to refer to children
with ID have been reported in other African countries, like Ghana (Avoke, 2002; Opare-
Henaku & Utsey, 2017), but these studies refer to common names that translated to ‘being
stupid or a fool’ for describing these children. Similarly, my study showed two names,
“Rheurheu” and “Peuh”, where “rheurheu” is an inherited and milder form of ID which is more

accepted by the community, while “peuh” could be associated with severe forms of ID.
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5.3  Practical Implications

Many African countries have adopted practices, decisions, and ideas from the Western world.
Mindful of the cultural perception Africans give to disease, it becomes evident that genomic
researchers need to consider African health beliefs when designing and implementing their
research strategies. Due to high poverty levels in many African countries, several individuals
cannot receive adequate health care services and may rely on alternative medicine. In some
instances, individuals may enrol in genomic research because they seek a monetary reward or
obtain some particular benefit from the research — this may have been the case in our study.
However, knowing whether the study participants believe in the explanatory genetic model as
the cause of FXS is a pertinent issue. This thesis communicated on the absence of qualitative
African literature for FXS. Also, in this Cameroonian rural community where there is a high
incidence of FXS, several non-biomedical causal models explain the high prevalence of FXS
in the royal family, who have a complicated stigma-power relationship with their community.
This relationship is thought to be a mechanism of coping with FXS through domination and

avoidance.

The return of a positive genetic result for FXS in this rural Cameroonian community led to the
relief and acceptance of this condition in the family. This also created awareness of the different
interventions that could be done for FXS, which would help prepare the next generation to be
free from this inheritable condition. Inviting patients to actively communicate their genetic risk
with extended family members is crucial in counselling. However, to minimise conflict that
can arise or exacerbate pre-existing family conflicts, health care workers or people who are
comfortable with the subject should serve as intermediaries for affected families by connecting
them with resources that are easy to navigate and sensitive to needs. Thus, health care providers
should try to understand their patients’ lived experiences and their relatives. This may influence
their counselling approach and facilitate the grief process that follows the return of results and
subsequent therapy for patients. Health care workers in genetic services should also pay
attention to the complex and variable psychosocial experiences encountered by individuals

receiving a genetic result.

Furthermore, an awareness of the different explanatory models creates an opportunity for
health care workers to negotiate the biomedical explanation for FXS while simultaneously
creating acommon ground between the patient and researcher. The return of a genetic diagnosis
for FXS in this family induced a drive from the non-biomedical explanation to the genetic
explanation for FXS. Despite this, the community members still have a non-biomedical
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explanatory model for the cause of FXS. Some scholars like Naanyu (2009) and Matshabane
et al, (2020) reported that participants in their study rarely mentioned only biomedical
explanations (i.e., genetic attribution) to disease, and most often, participants establish a
relation of causality with non-biomedical explanatory models. Moreover, Kleinman et al.
(1978) argued that significant health problems do not fit with biomedical explanations in cross-
cultural. Hence, anthropologic concepts can provide an alternative framework for identifying
issues requiring resolution. Though the explanatory genetic model for FXS is still an emerging
model in this community, | believe that with proper counselling and education, other family
members can curb the psychosocial stress related to FXS in the community and reduce out-of-
pocket spending for unnecessary consultations and therapies.

Culture and context play an important role in understanding the dynamics of disease
mechanisms in a community and should not be disregarded when designing and conducting
genomic research. This thesis presented several stigmatising labels that were used for people
with FXS in this Cameroonian community. The use of these labels had either the purpose of
keeping the royal family member away or keeping them down. Besides this, the privileged
position occupied by the royal family in the village put members in a place where they can
claim certain privileges. This creates a stigma-power dynamic that | described in Chapter 4.4
of this thesis. From these observations, | can confidently suggest that social realities and
disease attribution to causal explanations play a significant role in how people experience

stigma.
5.4  Strengths and Limitations

The population presented in this thesis represents only a small fraction of the affected people
in this family. Although this thesis presented participants’ views, we acknowledge that due to
my focus on the experience of PO and her extended family members who knew the diagnosis
and accepted to share their experiences, the views expressed do not capture the entire scope of
family members regarding their understanding of FXS and the return of FXS genetic diagnosis
in relation to traditional beliefs. The thesis’ qualitative component was also limited by recall
bias since the explanatory model for FXS was mainly based on the participants’ ability to recall
the different events that had happened. Other limitations and strengths of the study are
presented below.

As described in this thesis’ methods section (Chapter 2), being a bilingual physician with

origins from the west region of Cameroon facilitated rapport building, engagement, and
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understanding of participants enrolled in my study. One of the main challenges was to engage
with participants who could not express themselves in any of the two official languages of
Cameroon, English, and French. Another difficulty was that some genetic terms and concepts
(such as heredity, stigma, genetic counselling) were difficult to translate in the participants’
mother tongue. However, a strength of this study was that two research assistants who were
fluent in English, French, Ngombalé (the native language of the people in this region) were

recruited and also had a conceptual understanding of qualitative research.

Most participants in the FGDs had low literacy levels, with some of them having low English
or French proficiency. Hence, most of them needed assistance from the researcher or the
research assistant to understand the consent and information sheet and complete the
demographical information form. This extra time used to assist the participants resulted in a
prolonged time allocated for every FGD session. During the FGDs, some participants did not
respect the ground rules instituted at the beginning of the session. The most common example
was the tendency of participants to interrupt and speak over other participants. This could have
resulted in the discouragement of other participants in responding to some questions. Hence,
some participants may have answered questions in agreement with the dominant speakers in
the group, or individuals may have opted not to respond to the items already extensively
answered by others. This could constitute a limitation to the voices and views expressed in the
FGDs.

5.5 Recommendations

The findings reported in this thesis adds to the literature on African genomics and provides
insight into how an African population understands inheritable conditions like FXS. Before
this work, no qualitative studies reporting on the experiences of living with FXS on the African
continent existed. Given the lack of qualitative studies in Africa, there is an urgent need to
conduct more research on FXS in Africa. After the cascade testing and analysis of the
qualitative data obtained from this family in rural Cameroon, future studies should focus on
designing innovative tools to enhance the process of connecting family members together once
they receive the FXS diagnosis. This may help bridge the gap between the communication
barriers, the main person who gets the diagnosis and the extended relatives. This information
should be made accessible to the general public and, where possible, translated into local
languages. These messages could best be communicated using Participatory Visual Methods

during community engagements.
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Moreover, genomic researchers and health care professionals who work with inheritable
diseases like FXS should be aware of the diverse and complex causal models that patients hold
about their condition. This is important because it affects how, when, and why they choose to
adhere to Western medicine provided in local health facilities. Therefore, it is essential that
when the opportunity arises, patients are engaged sensitively. Lastly, researchers must develop
theories that consider the African cultural belief models concerning the theory. In this light,
cultural elements such as curse, bewitchment, and idioms commonly used in a particular

language can be considered in developing approaches used in future studies.

5.6 Conclusions

Overall, there are three main insights from this thesis that could inform future scholarship
around issues of ethics, in social sciences, and genetics. These are the community engagement
practices, the centrality of the patient voice, and feedback of genetic findings. As discussed
throughout my thesis, community engagement activities were prominent in how this research
was conducted. Building on my field experience, two main observations stand out that merit
discussion. In the literature on community engagement in the African continent, the emphasis
is repeatedly placed on the importance of entering the community by engaging with traditional
community leaders and opinion leaders first (Collier, 2014; Tindana et al, 2011; Tindana et al,
2007). Taking guidance from this literature, | had initially adopted the same strategy and sought
to enter the community from the top levels. However, what | learned during this project was
that coming in from the top level does not guarantee community participation in a rural village
in Cameroon and that, perhaps, sometimes engagement from the bottom level might be as
important because those from the bottom will lead you to the top.

A second and associated observation relates to how the researchers’ personal and professional
status impacts on their ability to engage with community members. As described in the methods
chapter, | derived status both from my medical qualification and from having grown up in a
Chief’s household. As a medical doctor, my training emphasised certainty (in terms of
diagnosis conditions) and engendered a perception that medical knowledge may be superior to
other forms of knowledge about health and disease. In my original approach to the research, |
explicitly brought the status to bear by associating myself with the local health care centre and
offering my services as a medical doctor, thinking that this would help the community to get
to know and trust me. What | found was quite the reverse. Bringing my status into the
conversation or to the relationship with the community meant that people already did not see

me as their equal, and that impacted the way they were willing to engage with me, approach
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my research, and participation when responding to my questions. When | became conscious of
this fact, | started employing strategies that significantly reduced the immediate visibility of
my status by not introducing myself as a medical doctor, wearing similar clothes, and eating
and living with them. This then opened up opportunities for more equal exchanges with

community members.

Several key relationships with community leaders were built on a primary interaction with
other community members, who then brought me to their community leaders. This was the
case of the relationship | built with one of the religious leaders of the community. This
suggested that the overemphasis in the literature around community engagement in health
research on the African continent, an engagement that starts with community leaders, needs to
be questioned or challenged because of the existing power dynamic between community
members and their leaders. Pratt & de Vries (2018) articulated the importance of designing
community engagement interventions that specifically take into account the power disparity
that exists between community members and their leaders. My research has shed some practical

light on the importance of this suggestion.

Current literature contains many suggestions for how people should share genetic findings, and
there is some emphasis on whether and how people affected by heritable diseases such as FXS
should share their genetic findings with their relatives (Bredenoord et al, 2011; Marsh et al,
2013; McConkie-Rosell et al, 2005). With regards to FXS specifically, some authors have
suggested that it will be desirable, especially in the face of scarce medical genetic resources,
for family members to share their diagnostic results because it will be cost-effective and
promote active diagnosis for diseases (McConkie-Rosell et al, 2005). Yet, my research
demonstrated that sharing results within the family context is not straightforward, and in fact,
there might be compelling reasons why it does not happen. For instance, in this particular
project, the index patient, years after receiving her diagnosis, had only shared her diagnostic
result with five other people in her family despite the high prevalence of FXS in their family,

as described in Chapter 4.1.

The problem of sharing FXS genetic results with relatives was related to fear of reputational
damage and status loss within the family, as described in Chapters 4.3 and 4.4. To address these
challenges whilst still promoting the sharing of medical genetic diagnostic results within
families, my recommendation is that when providing feedback of a genetic result during
follow-up visits, emphasis should be placed on the importance of organising a family

information session, which was found to be important in this project. My thesis has shown that
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how genetic information is interpreted by those receiving it is not neutral but rather understood
and interpreted in ways that match people’s pre-existing disease explanatory beliefs and
frameworks. This knowledge is an essential starting point for understanding the complex social
interactions and establishing a collaborative platform where health professionals, educators,
and policymakers can significantly contribute to developing and evaluating culturally and
sensitive patient-friendly interventions. One way to ensure this is to focus more on community
engagement programmes based on participatory activities, which can provide effective

community participation.

Page | 110



References

Anderson, T., & Strupp, H. H. (1996). The ecology of psychotherapy research. Journal of
Consulting & Clinical Psychology, 64(4), 776-782. DOI:10.1037//0022-
006x.64.4.776

Angelis, A., Tordrup, D., & Kanavos, P. (2015). Socio-economic burden of rare diseases: A
systematic review of cost of illness evidence. Health Policy, 119(7), 964-979.
DOI:10.1016/j.healthpol.2014.12.016

Anido, A., Carlson, L. M., Taft, L., & Sherman, S. L. (2005). Women's attitudes toward
testing for fragile X carrier status: a qualitative analysis. Journal of Genetic
Counseling, 14(4), 295-306. DOI:10.1007/s10897-005-1159-6

Arksey, H., & O’ Malley, L. (2005). Scoping studies: towards a methodological framework.
International Journal of Social Research Methodology, 8(1), 19-32.
DOI:10.1080/1364557032000119616

Avoke, M. (2002). Models of disability in the labelling and attitudinal discourse in Ghana.
Disability & Society, 17(7), 769-777. DOI:10.1080/0968759022000039064

Bailey Jr, D. B., Raspa, M., Bishop, E., Mitra, D., Martin, S., Wheeler, A., & Sacco, P.
(2012). Health and economic consequences of fragile X syndrome for caregivers.
Journal of Developmental Behavioural Pediatrics, 33(9), 705-712.
DOI:10.1097/DBP.0b013e318272dchc

Bailey, Jr D. B., Wheeler, A., Berry-Kravis, E., Hagerman, R., Tassone, F, Powell, C. M., &
Sideris, J. (2015). Maternal Consequences of the Detection of Fragile X Carriers in
Newborn Screening. Pediatrics, 136(2), e433-440. DOI:10.1542/peds.2015-0414

Bailey Jr, D. B., Lewis, M. A., Roche, M., & Powell, C. M. (2014). Family relations in the
genomic era: communicating about intergenerational transmission of risk for
disability. Family Relations, 63(1), 85-100. DOI:10.1111/fare.12054

Bailey Jr, D. B., Skinner, D., & Sparkman, K. L. (2003). Discovering fragile X syndrome:
family experiences and perceptions. Pediatrics, 111(2), 407-416.
DOI:10.1542/peds.111.2.407

Bailey Jr, D. B., Raspa, M., Bishop, E., Mitra, D., Martin, S., Wheeler, A., & Sacco, P.
(2012). Health and economic consequences of fragile X syndrome for caregivers.
Journal of Developmental and Behavioral Pediatrics, 33(9), 705-712.
DOI:10.1097/DBP.0b013e318272dchc

Bailey Jr, D. B., Sideris, J., Roberts, J., & Hatton, D. (2008). Child and genetic variables
associated with maternal adaptation to fragile X syndrome: A multidimensional
analysis. American Journal of Medical Genetics Part A, 146(6), 720-729.
DOI:10.1002/ajmg.a.32240

Bamisaiye, A., Bakare, C., & Olatawura, M. (1974). Some Social-Psychologic Dimensions of
Sickle Cell Anemia Among Nigerians: The Implications For Genetic Counseling.
Clinical Pediatrics, 13(1), 56-59. DOI:10.1177/000992287401300107

Bassell, G. J., & Warren, S. T. (2008). Fragile X syndrome: loss of local mRNA regulation
alters synaptic development and function. Neuron, 60(2), 201-214.
DOI:10.1016/j.neuron.2008.10.004

Beall, J. (2001). Internet resources in rare diseases. Health Care on the Internet, 5(4), 11-17.
DOI:10.1300/J138v05n04_02

Berry-Kravis, E., Raspa, M., Loggin-Hester, L., Bishop, E., Holiday, D., & Bailey Jr, D. B.
(2010). Seizures in fragile X syndrome: characteristics and comorbid diagnoses.
American Journal on Intellectual and Developmental Disabilities, 115(6), 461-472.
DOI:10.1352/1944-7558-115.6.461

Bhikha, A. G., Farooq, S., Chaudhry, N., & Husain, N. (2012). A systematic review of
explanatory models of illness for psychosis in developing countries. International
Review of Psychiatry, 24(5), 450-462. DOI:10.3109/09540261.2012.711746

Page | 111



Biancalana, V., Glaeser, D., McQuaid, S., & Steinbach, P. (2015). EMQN best practice
guidelines for the molecular genetic testing and reporting of fragile X syndrome and
other fragile X-associated disorders. European Journal of Human Genetics, 23(4),
417.

Birks, M., Chapman, Y., & Francis, K. (2008). Memoing in qualitative research: Probing data
and processes. Journal of Research in Nursing, 13(1), 68-75.

Boat, T. F., & Wu, J. T. (2015). Clinical characteristics of intellectual disabilities. In
Committee to Evaluate the Supplemental Security Income Disability Program for
Children with Mental Disorders; Board on the Health of Select Populations; Board on
Children, Youth, and Families; Institute of Medicine; Division of Behavioral and
Social Sciences and Education; The National Academies of Sciences, Engineering,
and Medicine; Boat T.F., & Wu, J.T. (Eds.) Mental Disorders and Disabilities Among
Low-Income Children. Washington (DC): National Academic Press

Bookman, E. B., Din-Lovinescu, C., Worrall, B. B., Manolio, T. A., Bennett, S. N., Laurie,
C., & Chen, D. T. (2013). Incidental genetic findings in randomized clinical trials:
recommendations from the Genomics and Randomized Trials Network (GARNET).
Genome Medicine, 5(1), 7. DOI:10.1186/gm411

Bookman, E. B., Langehorne, A. A., Eckfeldt, J. H., Glass, K. C., Jarvik, G. P., Klag, M., &
Manolio, T. A. (2006). Reporting genetic results in research studies: summary and
recommendations of an NHLBI working group. American Journal of Medical
Genetics Part A, 140(10), 1033-1040. DOI:10.1002/ajmg.a.31195

Brady, N., Skinner, D., Roberts, J., & Hennon, E. (2006). Communication in young children
with fragile X syndrome: A qualitative study of mothers' perspectives. American
Journal of Speech-Language Pathology, 15(4), 353-364. DOI:10.1044/1058-
0360(2006/033)

Braun, V., & Clarke, V. (2012). Thematic analysis. In Cooper, H., Camic, ., P. M., Long, D.
L., Panter, A. T., Rindskopf, D., & Sher K. J. (Eds.), APA handbooks in psychology®.
APA handbook of research methods in psychology, Vol. 2. Research designs:
Quantitative, qualitative, neuropsychological, and biological (pp. 57-71). American
Psychological Association. DOI1:10.1037/13620-004

Bredenoord, A. L., Kroes, H. Y., Cuppen, E., Parker, M., & van Delden, J. J. (2011).
Disclosure of individual genetic data to research participants: the debate reconsidered.
Trends in Genetics, 27(2), 41-47. DOI:10.1016/j.tig.2010.11.004

Brown, B., Okereke, J., Lagunju, I., Orimadegun, A., Ohaeri, J., & Akinyinka, O. (2010).
Burden of health-care of carers of children with sickle cell disease in Nigeria. Health
& Social Care in the Community, 18(3), 289-295. DOI:10.1111/j.1365-
2524.2009.00903.x

Bryman, A. (2016). Social Research Methods: Oxford University Press.

BUCREP (Bureau central de recensement et des études population). (2010). Répartition de la
population du Cameroun (par département, arrondissement, district) en 2010 par
sexe. Retrieved from http://www.bucrep.cm/index.php/fr/ressources-et-
documentations/telechargement/category/1-etat-de-la-population

Budimirovic, D. B., & Kaufmann, W. E. (2011). What can we learn about autism from
studying fragile X syndrome? Developmental Neuroscience, 33(5), 379-394.
DOI:10.1159/000330213

Bukini, D., de Vries, J., Treadwell, M., Anie, K., Dennis-Antwi, J., Kamga, K. K., &
Wonkam, A. (2019). Exploring the Role of Shared Decision Making in the Consent
Process for Pediatric Genomics Research in Cameroon, Tanzania, and Ghana. AJOB
Empirical Bioethics, 10(3), 182-189. DOI:10.1080/23294515.2019.1645759

Bundy, D. A. P., Silva, N., Horton, A. P., Patton, G. C., Schultz, L., & Jamison, D. T. (2017).
Child and Adolescent Health and Development: Realizing Neglected Potential. In
Bundy, D. A. P., Silva, N., Horton, S., Jamison, D. T., & Patton, G. C. (Eds.), Child

Page | 112



and Adolescent Health and Development. Washington (DC): The International Bank
for Reconstruction and Development / The World Bank.

Bunning, K., Gona, J. K., Newton, C. R., & Hartley, S. (2017). The perception of disability
by community groups: Stories of local understanding, beliefs and challenges in a rural
part of Kenya. PLoS One, 12(8). DOI:10.1371/journal.pone.0182214

Bureau, 1., Shepherd, G. M., & Svoboda, K. (2008). Circuit and plasticity defects in the
developing somatosensory cortex of FMR1 knock-out mice. Journal of Neuroscience,
28(20), 5178-5188. DOI:10.1523/JNEUROSCI.1076-08.2008

Camic, P. M., Rhodes, J. E., & Yardley, L. E. (2003). Qualitative Research in Psychology:
Expanding Perspectives in Methodology and Design: American Psychological
Association.

Carotenuto, M., Roccella, M., Pisani, F., Matricardi, S., Verrotti, A., Farello, G., & Messina,
G. (2019). Polysomnographic Findings in Fragile X Syndrome Children with EEG
Abnormalities. Behavioural Neurology, 2019. DOI:10.1155/2019/5202808

Chen, L., Hadd, A. G., Sah, S., Houghton, J. F., Filipovic-Sadic, S., Zhang, W., & Latham,
G. J. (2011). High-resolution methylation polymerase chain reaction for fragile X
analysis: evidence for novel FMR1 methylation patterns undetected in Southern blot
analyses. Genetics in Medicine, 13(6), 528. DOI:10.1097/GIM.0b013e31820a780f

Chevreul, K., Berg Brigham, K., Brunn, M., & des Portes, V. (2015). Fragile X syndrome:
economic burden and health-related quality of life of patients and caregivers in
France. Journal of Intellectual Disabilities Research, 59(12), 1108-1120.
DOI:10.1111/jir.12215

Christianson, A., Zwane, M., Manga, P., Rosen, E., Venter, A., Downs, D., & Kromberg, J.
(2002). Children with intellectual disability in rural South Africa: prevalence and
associated disability. Journal of Intellectual Disabilities Research, 46(2), 179-186.
DOI:10.1046/j.1365-2788.2002.00390.x

Ciaccio, C., Fontana, L., Milani, D., Tabano, S., Miozzo, M., & Esposito, S. (2017). Fragile
X syndrome: a review of clinical and molecular diagnoses. Italian Journal of
Pediatrics, 43(1), 39. DOI: 10.1186/s13052-017-0355-y.

Clarke, A. (2016). Anticipated stigma and blameless guilt: Mothers' evaluation of life with
the sex-linked disorder, hypohidrotic ectodermal dysplasia (XHED). Social Science &
Medicine, 158, 141-148. DOI:10.1016/j.socscimed.2016.04.027

Clifford, S., Dissanayake, C., Bui, Q. M., Huggins, R., Taylor, A. K., & Loesch, D. Z.
(2007). Autism spectrum phenotype in males and females with fragile X full mutation
and premutation. Journal of Autism and Developmental Disorders, 37(4), 738-747.
DOI:10.1007/s10803-006-0205-z

Coffee, B., Keith, K., Albizua, I., Malone, T., Mowrey, J., Sherman, S. L., & Warren, S. T.
(2009). Incidence of fragile X syndrome by newborn screening for methylated FMR1
DNA. American Journal of Human Genetics, 85(4), 503-514.
DOI:10.1016/j.ajhg.2009.09.007

Colak, D., Zaninovic, N., Cohen, M. S., Rosenwaks, Z., Yang, W. Y., Gerhardt, J., & Jaffrey,
S. R. (2014). Promoter-bound trinucleotide repeat mRNA drives epigenetic silencing
in fragile X syndrome. Science, 343(6174), 1002-1005.
DOI:10.1126/science.1245831

Collier, M. J. (2014). Community engagement and intercultural praxis. New York: Peter
Lang.

Cooley, C. H. (1992). Human nature and the social order. USA: Transaction Publishers.

Coppus, A. (2013). People with intellectual disability: what do we know about adulthood and
life expectancy? Developmental Disabilities Research Reviews, 18(1), 6-16. DOI:
10.1002/ddrr.1123

Page | 113



Crawford, D. C., Acuna, J. M., & Sherman, S. L. (2001). FMR1 and the fragile X syndrome:
human genome epidemiology review. Genetic Medicine, 3(5), 359-371.
DOI:10.109700125817-200109000-00006

Dagnan, D., & Sandhu, S. (1999). Social comparison, self-esteem and depression in people
with intellectual disability. Journal of Intellectual Disabilities Research, 43(5), 372-
379. DOI:10.1046/].1365-2788.1999.043005372.x

de Vries, J., Landouré, G., & Wonkam, A. (2020). Stigma in African genomics research:
Gendered blame, polygamy, ancestry and disease causal beliefs impact on the risk of
harm. Social Sciences & Medicine, 258, 113091.
DOI:10.1016/j.socscimed.2020.113091

Diefenbach, M. A., & Leventhal, H. (1996). The common-sense model of illness
representation: Theoretical and practical considerations. Journal of Social Distress
and the Homeless, 5(1), 11-38. DOI:10.1007/BF02090456

Dilip, V. J., Jeffrey, A. L., David, F., Roger, P., Scott, B., Melinda, L. Y., & Erik, R. V.
(2013). Diagnostic and statistical manual of mental disorders (DSM-5®) (5" Ed.).
USA: American Psychiatric Publishing.

Dobyns, W. B., Filauro, A., Tomson, B. N., Chan, A. S., Ho, A. W., Ting, N. T., & Ober, C.
(2004). Inheritance of most X-linked traits is not dominant or recessive, just X-linked.
American Journal of Medical Genetics Part A, 129(2), 136-143.
DOI:10.1002/ajmg.a.30123

Dykens, E. M. (1999). Personality-motivation: New ties to psychopathology, etiology, and
intervention. In Zigler, E. F., & Bennett-Gates, D. (Eds.), Personality development in
individuals with mental retardation (pp. 249-270). USA: Cambridge University Press.

Ekeland, T. J., & Bergem, R. (2006). The negotiation of identity among people with mental
illness in rural communities. Community Mental Health Journal, 42(3), 225-232.
DOI:10.1007/s10597-006-9034-y

Essop, F. B., & Krause, A. (2013). Diagnostic, carrier and prenatal genetic testing for fragile
X syndrome and other FMR-1-related disorders in Johannesburg, South Africa: a 20-
year review. South African Medical Journal, 103(12 Suppl 1), 994-998.
DOI:10.7196/samj.7144

Etieyibo, E., & Omiegbe, O. (2016). Religion, culture, and discrimination against persons
with disabilities in Nigeria. African Journal of Disability, 5(1), a192.
DOI:10.4102/ajod.v5i1.192

Feinstein, R. T., & Pollack, H. A. (2016). “We don’t have a plan. we should be working on a
plan.”: Obstacles to caregiver transition planning for individuals with fragile X
syndrome. Social Service Review, 90(3), 464-514. DOI:10.1086/688502

Filipovic-Sadic, S., Sah, S., Chen, L., Krosting, J., Sekinger, E., Zhang, W., & Latham, G. J.
(2010). A novel FMR1 PCR method for the routine detection of low abundance
expanded alleles and full mutations in fragile X syndrome. Clinical Chemistry, 56(3),
399-408. DOI:10.1373/clinchem.2009.136101

Finlay, W. M., & Lyons, E. (2000). Social categorizations, social comparisons and stigma:
Presentations of self in people with learning difficulties. British Journal of Social
Psychology, 39(1), 129-146. DOI:10.1348/014466600164372

Finucane, B., Abrams, L., Cronister, A., Archibald, A. D., Bennett, R. L., & McConkie-
Rosell, A. (2012). Genetic counseling and testing for FMR1 gene mutations: practice
guidelines of the national society of genetic counselors. Journal of Genetic
Counseling, 21(6), 752-760. DOI:10.1007/s10897-012-9524-8

Forrest, K., Simpson, S., Wilson, B., Van Teijlingen, E., McKee, L., Haites, N., & Matthews,
E. (2003). To tell or not to tell: barriers and facilitators in family communication
about genetic risk. Clinical Genetics, 64(4), 317-326. DOI:10.1034/j.1399-
0004.2003.00142.x

Page | 114



Forsberg, J. S., Hansson, M. G., & Eriksson, S. (2009). Changing perspectives in biobank
research: from individual rights to concerns about public health regarding the return
of results. European Journal of Human Genetics, 17(12), 1544.
DOI:10.1038/ejhg.2009.87

Frank, A. W. (1995). The wounded storyteller: Body, illness, and ethics. Chicago: University
of Chicago Press.

Frostholm, L., Oernboel, E., Christensen, K. S., Toft, T., Olesen, F., Weinman, J., & Fink, P.
(2007). Do illness perceptions predict health outcomes in primary care patients? A 2-
year follow-up study. Journal of Psychosomatic Research, 62(2), 129-138.
DOI:10.1016/j.jpsychores.2006.09.003

Fusch, P. I., & Ness, L. R. (2015). Are we there yet? Data saturation in qualitative research.
The Qualitative Report, 20(9), 1408. Retrieved from
http://www.nova.edu/ssss/QR/QR20/9/fuschl.pdf

Gabis, L. V., Hochberg, O., Attia, O. L., Banet-Levi, Y., Topf, D., & Shefer, S. (2018).
Prolonged Time Lag to Final Diagnosis of Fragile X Syndrome. The Journal of
Pediatrics, 193, 217-221. DOI:10.1016/j.jpeds.2017.10.008

Gaff, C. L., Clarke, A. J., Atkinson, P., Sivell, S., Elwyn, G., Iredale, R., & Edwards, A.
(2007). Process and outcome in communication of genetic information within
families: a systematic review. European Journal of Human Genetics, 15(10), 999-
1011. DOI:10.1038/sj.ejhg.5201883

Gagnon, J., Rahimzadeh, V., Longo, C., Nugus, P., & Bartlett, G. (2019). Understanding how
professionals cultures impact implementation of a pediatric oncology genomic test.
Journal of Health Organization and Management. DOI:10.1108/JHOM-10-2018-
0297

Garber, K. B., Visootsak, J., & Warren, S. T. (2008). Fragile X syndrome. European Journal
of Human Genetics, 16(6), 666. DOI:10.1038/ejhg.2008.61

Geodatos. (2020). Cameroon Geographic coordinates. Retrieved from
https://www.geodatos.net/en/coordinates/cameroon

Gilbert, P. (2007). Psychotherapy and counselling for depression. USA: Sage Publications.

Gobo, G. (2008). Re-conceptualizing generalization: Old issues in a new frame. In
Alasuutari, P., Bickman, L., & Brannen, J. (Eds.) The Sage Handbook of Social
Research Methods (pp.193-213). United States of America: Sage Publications.

Goffman, E. (1963). Stigma: Notes on the management of spoiled identity. United States of
America: Simon & Schuster.

Goldstein, S., & Reynolds, C. R. (2010). Handbook of Neurodevelopmental and Genetic
Disorders in Children. (2" Ed.). New York: The Guilford press.

Hagerman, R. J., & Hagerman, P. J. (2002). Fragile X syndrome: Diagnosis, treatment, and
research. USA: Taylor & Francis.

Hagerman, R. J., & Hendren, R. L. (2014). Treatments of neurodevelopmental disorders:
targeting neurobiological mechanisms. New York: Oxford University Press.

Hall, S., & Cheston, R. (2002). Mental health and identity: the evaluation of a drop-in centre.
Journal of Community & Applied Social Psychology, 12(1), 30-43.
DOI:10.1002/casp.639

Hall, S. S., Burns, D. D., Lightbody, A. A., & Reiss, A. L. (2008). Longitudinal changes in
intellectual development in children with Fragile X syndrome. Journal of Abnormal
Child Psychology, 36(6), 927-939. DOI: 10.1007/s10802-008-9223-y

Hammarberg, K., Kirkman, M., & de Lacey, S. (2016). Qualitative research methods: when
to use them and how to judge them. Human Reproduction, 31(3), 498-501.
DOI:10.1093/humrep/dev334

Hampel, H. (2016). Genetic counseling and cascade genetic testing in Lynch syndrome.
Familial Cancer, 15(3), 423-427. DOI:10.1007/s10689-016-9893-5

Page | 115



Handcock, M. S., & Gile, K. J. (2011). Comment: On the concept of snowball sampling.
Sociological Methodology, 41(1), 367-371.

Hansen, R. L., & Hagerman, R. J. (2005). FRAGILE X SYNDROME. In Goaldstein, S. &
Raynolds, C. R. (Eds.), Handbook of Neurodevelopmental and Genetic Disorders in
Adults (pp. 287- 298). New York: The Guilford press.

Heine-Suder, D., Torres-Juan, L., Morla, M., Busquets, X., Barcelo, F., Pico, G., & Rosell, J.
(2003). Fragile-X syndrome and skewed X-chromosome inactivation within a family:
A female member with complete inactivation of the functional X chromosome.
American Journal of Medical Genetics Part A, 122(2), 108-114.
DOI:10.1002/ajmg.a.20160

Helman, C. (2007). Ritual and the management of misfortune. In Culture, health and illness
(5" Ed., pp. 233-254). London: Hodder Education.

Hoffmann, A., Krause, S. E., Wuu, J., Leurgans, S., Guter, S. J., Block, S. S., & Berry-
Kravis, E. (2019). Vocabulary comprehension in adults with fragile X syndrome
(FXS). Journal of Neurodevelopmental Disorders, 11(1), 25. DOI:10.1186/s11689-
019-9285-x

Hogan, A. J. (2012). Visualizing carrier status: Fragile X syndrome and genetic diagnosis
since the 1940s. Endeavour, 36(2), 77-84. DOI:10.1016/j.endeavour.2011.12.002

Holsen, L. M., Dalton, K. M., Johnstone, T., & Davidson, R. J. (2008). Prefrontal social
cognition network dysfunction underlying face encoding and social anxiety in fragile
X syndrome. Neuroimage, 43(3), 592-604. DOI:10.1016/j.neuroimage.2008.08.009

Hung, C. C., Lee, C. N., Wang, Y. C., Chen, C. L., Lin, T. K,, Su, Y. N., & Hsu, W. W.
(2019). Fragile X syndrome carrier screening in pregnant women in Chinese Han
population. Scientific Reports, 9(1), 1-7. DOI:10.1038/s41598-019-51726-4

Hunter, J., Rivero-Arias, O., Angelov, A., Kim, E., Fotheringham, I., & Leal, J. (2014).
Epidemiology of fragile X syndrome: a systematic review and meta-analysis.
American Journal of Medical Genetics Part A, 164A(7), 1648-1658.
DOI:10.1002/ajmg.a.36511

losif, A. M., Sciolla, A. F., Brahmbhatt, K., & Seritan, A. L. (2013). Caregiver Burden in
Fragile X Families. Current Psychiatry Reviews, 9(1).
DOI:10.2174/157340013805289590

Jacquemont, S., Hagerman, R. J., Leehey, M. A, Hall, D. A,, Levine, R. A., Brunberg, J. A.,
& Harris, S. W. (2004). Penetrance of the fragile X—associated tremor/ataxia
syndrome in a premutation carrier population. JAMA, 291(4), 460-469.
DOI:10.1001/jama.291.4.460

Jahoda, A., & Markova, I. (2004). Coping with social stigma: people with intellectual
disabilities moving from institutions and family home. Journal of Intellectual
Disabilities Research, 48(Pt 8), 719-729. DOI:10.1111/j.1365-2788.2003.00561.x

Jahoda, A., Wilson, A., Stalker, K., & Cairney, A. (2010). Living with stigma and the self-
perceptions of people with mild intellectual disabilities. Journal of Social Issues,
66(3), 521-534. DOI:10.1111/j.1540-4560.2010.01660.x

James, C. A., Hadley, D. W., Holtzman, N. A., & Winkelstein, J. A. (2006). How does the
mode of inheritance of a genetic condition influence families? A study of guilt, blame,
stigma, and understanding of inheritance and reproductive risks in families with X-
linked and autosomal recessive diseases. Genetics in Medicine, 8(4), 234-242.
DOI:10.1097/01.gim.0000215177.28010.6e

Jin, P., & Warren, S. T. (2000). Understanding the molecular basis of fragile X syndrome.
Human Molecular Genetics, 9(6), 901-908. DOI:10.1093/hmg/9.6.901

Kamga, K. K. (2013). Etiologic factors of developmental delay in children between 5 and 72
months at the child neurology unit of the Yaounde Gynaeco-Obstetric and Paediatric
Hospital. (Medical Doctor Degree Dissertation ). Univeristy of yaounde 1, Yaounde.

Page | 116



Kamga, K. K., de Vries, J., Nguefack, S., Munung, N., & Wonkam, A. (2020a). Lived
experiences of Fragile X Syndrome caregivers: A scoping review of qualitative
studies. Frontiers in Neurology, 11, 128. DOI:10.3389/fneur.2020.00128

Kamga, K. K., Nguefack, S., Minka, K., Wonkam Tingang, E., Esterhuizen, A., Nchangwi
Munung, S., de Vries, J., & Wonkam, A. (2020b). Cascade Testing for Fragile X
Syndrome in a Rural Setting in Cameroon (Sub-Saharan Africa). Genes, 11(2), 136.
DOI:10.3390/genes11020136

Kanwal, M., Alyas, S., Afzal, M., Mansoor, A., Abbasi, R., Tassone, F., & Mazhar, K.
(2015). Molecular diagnosis of Fragile X syndrome in subjects with intellectual
disability of unknown origin: implications of its prevalence in regional Pakistan. PL0S
One, 10(4), e0122213. DOI:10.1371/journal.pone.0122213

Kleinman, A., Eisenberg, L., & Good, B. (1978). Culture, illness, and care: clinical lessons
from anthropologic and cross-cultural research. Annals of internal medicine, 88(2),
251-258. DOI:10.7326/0003-4819-88-2-251

Kolodziej, M. E., & Johnson, B. T. (1996). Interpersonal contact and acceptance of persons
with psychiatric disorders: A research synthesis. Journal of Consulting and Clinical
Psychology, 64(6), 1387.

Kromberg, J. G., Sizer, E. B, & Christianson, A. L. (2013). Genetic services and testing in
South Africa. Journal of Community Genetics, 4(3), 413-423. DOI:10.1007/s12687-
012-0101-5

Kibler-Ross, E., & Kessler, D. (2005). On grief and grieving: Finding the meaning of grief
through the five stages of loss. New York: Simon and Schuster.

Kvale, S. (1994). Interviews: an introduction to qualitive research interviewing. USA: Sage
Publications.

Lachiewicz, A. M., Dawson, D. V., & Spiridigliozzi, G. A. (2000). Physical characteristics of
young boys with fragile X syndrome: reasons for difficulties in making a diagnosis in
young males. American Journal of Medical Genetics, 92(4), 229-236.
DOI:10.1002/(SI1CI1)1096-8628(20000605)92:4<229::AID-AJIMG1>3.0.CO;2-K

Lambert, M. J. (2013). Bergin and Garfield 's Handbook of Psychotherapy and Behavior
Change. USA: John Wiley & Sons.

Laurie, G. (2004). Genetic Databases: Assessing the Benefits and the Impact on Human and
Patient Rights-a WHO Report. European. Journal of Health Law, 11, 87.
DOI:10.1163/157180904323042380

Lawrenz, F., & Sobotka, S. (2008). Empirical analysis of current approaches to incidental
findings. The Journal of Law, Medicine & Ethics, 36(2), 249-255.
DOI:10.1111/5.1748-720X.2008.00267.x

Lee, T. Y, Li, C. C., & Liaw, J. J. (2014). The lived experience of Taiwanese mothers of a
child diagnosed with adrenoleukodystrophy. Journal of Health Psychology, 19(2),
195-206. DOI:10.1177/1359105312467388

Levac, D., Colquhoun, H., & O’ Brien, K. K. (2010). Scoping studies: advancing the
methodology. Implementation Science, 5. DOI:10.1186/1748-5908-5-69

Lewis, C., Skirton, H., & Jones, R. (2011). Can we make assumptions about the psychosocial
impact of living as a carrier, based on studies assessing the effects of carrier testing?
Journal of Genetic Counseling, 20(1), 80-97. DOI:10.1007/s10897-010-9327-8

Liamputtong, P. (2011). Focus Group Methodology: Principle and practice. USA: Sage
Publications.

Lim, F., Downs, J., Li, J., Bao, X. H., & Leonard, H. (2012). Barriers to diagnosis of a rare
neurological disorder in China—Lived experiences of Rett syndrome families.
American Journal of Medical Genetics Part A, 158(1), 1-9.
DOI:10.1002/ajmg.a.34351

Link, B. G., & Phelan, J. C (2014). Stigma power. Social Sciences & Medicine, 103, 24-32.
DOI:10.1016/j.socscimed.2013.07.035

Page | 117



Link, B. G., & Phelan, J. C. (2001). Conceptualizing stigma. Annual Review of Sociology,
27(1), 363-385. DOI:10.1146/annurev.soc.27.1.363

Lloyd, T., & Hastings, R. P. (2008). Psychological variables as correlates of adjustment in
mothers of children with intellectual disabilities: cross-sectional and longitudinal
relationships. Journal of Intellectual Disabilities Research, 52(Pt 1), 37-48.
DOI:10.1111/5.1365-2788.2007.00974.x

Lozano, R., Azarang, A., Wilaisakditipakorn, T., & Hagerman, R. J. (2016). Fragile X
syndrome: A review of clinical management. Intractable & Rare Diseases Research,
5(3), 145-157. DOI:10.5582/irdr.2016.01048

Lozano, R., Rosero, C. A., & Hagerman, R. J. (2014). Fragile X spectrum disorders.
Intractable & Rare Diseases Research, 3(4), 134-146. DOI:10.5582/irdr.2014.01022

Lubala, T. K., Lumaka, A., Mbuyi-Musanzayi, S., Kayembe, T., Shongo, M. Y. P., Mukuku,
0., & Lukusa-Tshilobo, P. (2018). Fragile X syndrome with mosaic size mutation in a
Bantu patient from Central Africa. Clinical Dysmorphology, 27(2), 66-69.
DOI:10.1097/mcd.0000000000000208

Lumaka, A., Lubala, T. K., Race, V., Peeters, H., Lukusa, P., & Devriendt, K. (2019).
Usefulness of fragile X checklist and CGG distribution in specialized institutions in
Kinshasa, DR Congo. Journal of Community Genetics, 10(1), 153-159.
DOI:10.1007/s12687-018-0374-4

Maddalena, A., Richards, C. S., McGinniss, M. J., Brothman, A., Desnick, R. J., Grier, R. E.,
& Popovich, B. (2001). Technical standards and guidelines for fragile X: the first of a
series of disease-specific supplements to the Standards and Guidelines for Clinical
Genetics Laboratories of the American College of Medical Genetics. Genetics in
Medicine, 3(3), 200. DOI:10.1097/00125817-200105000-00010

Mak, A., & Leung, K. (2017). Challenges in prenatal screening and counselling for fragile X
syndrome. Hong Kong Medical Journal, 23(2), 108-109. DOI:10.12809/hkmj175064

Marco, E. J., & Skuse, D. H. (2006). Autism-lessons from the X chromosome. Social
Cognitive and Affective Neuroscience, 1(3), 183-193. DOI: 10.1093/scan/nsl028

Marsh, V., Kombe, F., Fitzpatrick, R., Williams, T. N., Parker, M., & Molyneux, S. (2013).
Consulting communities on feedback of genetic findings in international health
research: sharing sickle cell disease and carrier information in coastal Kenya. BMC
Medical Ethics, 14(1), 1-13. DOI:10.1186/1472-6939-14-41

Marsh, V. M., Kamuya, D. M., & Molyneux, S. S. (2011). 'All her children are born that
way'": gendered experiences of stigma in families affected by sickle cell disorder in
rural Kenya. Ethnicity & Health, 16(4-5), 343-359.
DOI:10.1080/13557858.2010.541903

Matshabane, O. P., Campbell, M.. M, Faure., M. C., Marshall, P. A., Mayosi, B. M., Stein, D.
J., & de Vries, J. (2020). Exploring how a genetic attribution to disease relates to
stigma experiences of Xhosa patients with schizophrenia in South Africa. Social
Psychiatry and Psychiatric Epidemiology, 55, 1679-1686.

Maurin, T., Zongaro, S., & Bardoni, B. (2014). Fragile X syndrome: from molecular
pathology to therapy. Neuroscience & Biobehavioral Reviews, 46, 242-255.
DOI:10.1016/j.neubiorev.2014.01.006

McClaren, B. J., Aitken, M., Massie, J., Amor, D., Ukoumunne, O. C., & Metcalfe, S. A.
(2013). Cascade carrier testing after a child is diagnosed with cystic fibrosis through
newborn screening: investigating why most relatives do not have testing. Genetics in
Medicine, 15(7), 533. DOI:10.1038/gim.2012.175

McConkie-Rosell, A., Del Giorno, J., & Heise, E. M. (2011). Communication of genetic risk
information to daughters in families with fragile X syndrome: the parent’s
perspective. Journal of Genetic Counseling, 20(1), 58-69. DOI:10.1007/s10897-010-
9326-9

Page | 118



McConkie-Rosell, A., Heise, E. M., & Spiridigliozzi, G. A. (2009). Genetic risk
communication: experiences of adolescent girls and young women from families with
fragile X syndrome. Journal of Genetic Counseling, 18(4), 313. DOI:10.1007/s10897-
009-9215-2

McConkie-Rosell, A., Finucane, B., Cronister, A., Abrams, L., Bennett, R. L., & Pettersen,
B. J. (2005). Genetic counseling for fragile x syndrome: updated recommendations of
the national society of genetic counselors. Journal of Genetic Counseling, 14(4), 249-
270. DOI: 10.1007/s10897-005-4802-x

McConkie-Rosell, A., Spiridigliozzi, G. A., lafolla, T., Tarleton, J., & Lachiewicz, A. M.
(1997). Carrier testing in the fragile X syndrome: attitudes and opinions of obligate
carriers. American Journal of Medical Genetics, 68(1), 62-69.
DOI:10.1002/(S1CI1)1096-8628(19970110)68:1<62::AID-AJIMG12>3.0.CO;2-M

McLennan, Y., Polussa, J., Tassone, F., & Hagerman, R. (2011). Fragile x syndrome. Current
Genomics, 12(3), 216-224. DOI:10.2174/138920211795677886

Meguid, N. A., Ismail, M. F., EI-Mahdy, R. S., Barakat, M. A., & El-Awady, M. K. (2014).
Simple molecular diagnostic method for fragile X syndrome in Egyptian patients:
pilot study. Acta Biochimica Polonica, 61(2), 259-263. DOI:0.18388/abp.2014 1893

Meilleur, K. G., Coulibaly, S., Traoré, M., Landouré, G., La Pean, A., Sangaré, M., & Han,
H. R. (2011). Genetic testing and counseling for hereditary neurological diseases in
Mali. Journal of Community Genetics, 2(1), 33-42. DOI:10.1007/s12687-011-0038-0

Michie, M., & Skinner, D. (2010). Narrating disability, narrating religious practice:
reconciliation and fragile X syndrome. Intellectual and Developmental Disabilities,
48(2), 99-111. DOI:10.1352/1934-9556-48.2.99

Minnes, P., & Steiner, K. (2009). Parent views on enhancing the quality of health care for
their children with fragile X syndrome, autism or Down syndrome. Child Care Health
and Development, 35(2), 250-256. DOI:10.1111/j.1365-2214.2008.00931.x

Mitter, N., Ali, A., & Scior, K. (2018). Stigma experienced by family members of people
with intellectual and developmental disabilities: multidimensional construct. British
Journal of Psychiatry, 4(5), 332-338. DOI:10.1192/bj0.2018.39

Morgan, D. L. (2002). Focus group interviewing. In Gubruim, J. F., & Holstein, J. A. (Eds.)
Handbook of Interview Research: Context and Method (pp. 141-159). USA: Sage
Publications.

Muller, K., Brady, N. C., Warren, S. F., & Fleming, K. K. (2018). Mothers’ perspectives on
challenging behaviours in their children with fragile X syndrome. Journal of
Intellectual and Developmental Disability, 44, 481-491.
DOI:10.3109/13668250.2018.1496379

Murphy, J., Scott, J., Kaufman, D., Geller, G., LeRoy, L., & Hudson, K. (2008). Public
expectations for return of results from large-cohort genetic research. The American
Journal of Bioethics, 8(11), 36-43. DOI:10.1080/15265160802513093

Naanyu, V. (2009). Social context, stigma, and the role of causal attributions: Public
evaluations of mental illness in South Africa. (PhD Dissertation). Indiana University,

Nazareth, T., Li, N., Marynchenko, M., Zhou, Z., Chopra, P., Signorovitch, J., & Sasane, R.
(2016). Burden of illness among patients with fragile X syndrome (FXS): a Medicaid
perspective. Current Medical Research & Opinion, 32(3), 405-416.
DOI:10.1185/03007995.2015.1119678

Newson, A. J., & Humphries, S. E. (2005). Cascade testing in familial
hypercholesterolaemia: how should family members be contacted? European Journal
of Human Genetics, 13(4), 401. DOI:10.1038/sj.ejhg.5201360

Nguefack, S., Kengne, K. K., Moifo, B., Chiabi, A., Mah, E., & Mbonda, E. (2013). Causes
of developmental delay in children of 5 to 72 months old at the child neurology unit
of Yaounde Gynaeco-Obstetric and Paediatric Hospital (Cameroon). Open Journal of
Pediatrics, 3(03), 279. DOI:10.4236/0jped.2013.33050

Page | 119



National Institute of Health (NIH). (2019). NCI Dictionary of Genetics Terms: Cascade

Testing Retrieved from https://www.cancer.gov/publications/dictionaries/genetics-
dictionary/def/cascade-screening

Niu, M., Han, Y., Dy, A. B. C., Du, J., Jin, H., Qin, J., & Hagerman, R. J. (2017). Fragile X

Syndrome: Prevalence, Treatment, and Prevention in China. Frontiers in Neurology,
8, 254. DOI:10.3389/fneur.2017.00254

Nolin, S. L., Brown, W. T., Glicksman, A., Houck Jr, G. E., Gargano, A. D., Sullivan, A., &
Holinski-Feder, E. (2003). Expansion of the fragile X CGG repeat in females with

premutation or intermediate alleles. The American Journal of Human Genetics, 72(2),
454-464. DOI:10.1086/367713

Nolin, S. L., Glicksman, A., Tortora, N., Allen, E., Macpherson, J., Mila, M., . . . Hadd, A. G.
(2019). Expansions and contractions of the FMR1 CGG repeat in 5,508 transmissions

of normal, intermediate, and premutation alleles. Am J Med Genet A, 179(7), 1148-
1156. DOI:10.1002/ajmg.a.61165

Nolin, S. L., Lewis 3rd, F., Ye, L. L., Houck Jr, G. E., Glicksman, A. E., Limprasert, P., . ..

Feingold, E. (1996). Familial transmission of the FMR1 CGG repeat. American
journal of human genetics, 59(6), 1252.

Noy, C. (2008). Sampling knowledge: The hermeneutics of snowball sampling in qualitative
research. International Journal of Social Research Methodology, 11(4), 327-344.
DOI:10.1080/13645570701401305

Nzewi, E. (2001). Malevolent ogbanje: recurrent reincarnation or sickle cell disease? Social

Science & Medicine, 52(9), 1403-1416. DOI:10.1016/S0277-9536(00)00245-8
Onwubalili, J. (1983). Sickle-cell anaemia: an explanation for the ancient myth of

reincarnation in Nigeria. The Lancet, 322(8348), 503-505. DOI:10.1016/S0140-
6736(83)90524-X

Onwuegbuzie, A. J., & Collins, K. M. (2007). A typology of mixed methods sampling

designs in social science research. Qualitative Report, 12(2), 281-316. Retrieved from
http://www.nova.edu/ssss/QR/QR12-2/onwuegbuzie2.pdf

Opare-Henaku, A., & Utsey, S. O. (2017). Culturally prescribed beliefs about mental illness

among the Akan of Ghana. Transcultural Psychiatry, 54(4), 502-522.
DOI:10.1177/1363461517708120

Parker, S. E., Mali, C. T., Canfield, M. A., Rickard, R., Wang, Y., Meyer, R. E., & Correa, A.
(2010). Updated National Birth Prevalence estimates for selected birth defects in the

United States, 2004-2006. Birth Defects Research Part A: Clinical Molecular
Teratology, 88(12), 1008-1016. DOI:10.1002/bdra.20735

Pattison, S. (2005). Making a difference for young people with learning disabilities: A model

for inclusive counselling practice. Counselling and Psychotherapy Research, 5(2),
120-130. DOI:10.1080/17441690500258735

Peprah, E. (2012). Fragile X syndrome: the FMR1 CGG repeat distribution among world
populations. Annals of Human Genetics, 76(2), 178-191. DOI:10.1111/j.1469-
1809.2011.00694.x

Phelan, J. C., Link, B. G., & Dovidio, J. F. (2008). Stigma and prejudice: One animal or two?
Social Science & Medicine, 67(3), 358-367. DOI:10.1016/j.socscimed.2008.03.022
Pinquart, M., & Sorensen, S. (2003). Differences between caregivers and noncaregivers in

psychological health and physical health: A meta-analysis. Psychology and Aging,
18(2), 250-267. DOI:10.1037/0882-7974.18.2.250

Poehlmann, J., Clements, M., Abbeduto, L., & Farsad, V. (2005). Family experiences
associated with a child's diagnosis of fragile X or Down syndrome: Evidence for

disruption and resilience. Mental Retardation, 43(4), 255-267. DOI:10.1352/0047-
6765(2005)43[255:Feawac]2.0.Co;2
Pratt, B., & de Vries, J. (2018). Community engagement in global health research that
advances health equity. Bioethics, 32(7), 454-463. DOI:10.1111/bioe.12465

Page | 120



QSR International. (2020). NVivo Qualitative Data Analysis Software version 12 pro.
Retrieved from https://www.gsrinternational.com/nvivo-qualitative-data-analysis-
software/home

Qurashi, A., Chang, S., & Jin, P. (2007). Role of microRNA pathway in mental retardation.
The Scientific World Journal, 7, 146-154. DOI:10.1100/tsw.2007.208

Raghavan, R., & Small, N. (2004). Cultural diversity and intellectual disability. Current
Opinion in Psychiatry, 17(5), 371-375. DOI:10.1097/01.yc0.0000139972.60436.e7

Raspa, M., Edwards, A., Wheeler, A. C., Bishop, E., & Bailey, D. B. (2016). Family
communication and cascade testing for fragile X syndrome. Journal of Genetic
Counseling, 25(5), 1075-1084. DOI:10.1007/s10897-016-9940-2

Reeves, S., Kuper, A., & Hodges, B. D. (2008). Qualitative research methodologies:
ethnography. British Medical Journal, 337(7668). DOI:10.1136/bmj.a1020

Reines, V., Charen, K., Rosser, T., Eisen, A., Sherman, S. L., & Visootsak, J. (2017).
Parental Perspectives on Pharmacological Clinical Trials: a Qualitative Study in
Down Syndrome and Fragile X Syndrome. Journal of Genetic Counselling, 26(6),
1333-1340. DOI:10.1007/s10897-017-0111-x

Reiss, A. L., & Freund, L. (1992). Behavioral phenotype of fragile X syndrome: DSM-111-R
autistic behavior in male children. American Journal of Medical Genetics, 43(1-2),
35-46. DOI:10.1002/ajmg.1320430106

Renda, M. M., Voigt, R. G., Babovic-Vuksanovic, D., Highsmith, W. E., Vinson, S. S.,
Sadowski, C. M., & Hagerman, R. J. (2014). Neurodevelopmental disabilities in
children with intermediate and premutation range fragile X cytosine-guanine-guanine
expansions. Journal of Child Neurology, 29(3), 326-330.
DOI:10.1177/0883073812469723

Rogers, W. S. (1991). Explaining health and illness: An exploration of diversity. New York:
Harvester Wheatsheaf.

Roy, J. C., Johnsen, J., Breese, K., & Hagerman, R. (1995). Fragile X syndrome: What is the
impact of diagnosis on families? Developmental Brain Dysfunction, 8(4-6), 327-337.

Sacco, P., Capkun-Niggli, G., Zhang, X., & Jose, R. (2013). The economic burden of fragile
x syndrome: healthcare resource utilization in the United States. American Health &
Drug Benefits, 6(2), 73-83.

Saldarriaga, W., Forero-Forero, J. V., Gonzalez-Teshima, L. Y., Fandifio-Losada, A., Isaza,

C., Tovar-Cuevas, J. R., . . . Aguilar-Gaxiola, S. (2018). Genetic cluster of fragile X
syndrome in a Colombian district. Journal of human genetics, 63(4), 509-516.
DOI:1038/s10038-017-0407-6

Santoro, M. R., Bray, S. M., & Warren, S. T. (2012). Molecular mechanisms of fragile X
syndrome: a twenty-year perspective. Annual Review of Pathology: Mechanisms of
Disease, 7, 219-245. DOI:10.1146/annurev-pathol-011811-132457

Schober, M. F., & Conrad, F. G. (1997). Does conversational interviewing reduce survey
measurement error? Public Opinion Quarterly, 61(4), 576-602.

Schwartz, M. L. B., McCormick, C. Z., Lazzeri, A. L., Lindbuchler, D. M., Hallquist, M. L.
G, Manickam, K., & Murray, M. F. (2018). A Model for Genome-First Care:
Returning Secondary Genomic Findings to Participants and Their Healthcare
Providers in a Large Research Cohort. American Journal of Human Genetics, 103(3),
328-337. DOI:10.1016/j.ajhg.2018.07.009

Seers, K. (2012). What is a qualitative synthesis? Evidence-Based Nursing, 15(4), 101-101.
DOI:10.1136/ebnurs-2012-100977

Page | 121



Shalowitz, D. 1., & Miller, F. G. (2005). Disclosing individual results of clinical research:
implications of respect for participants. JAMA, 294(6), 737-740.
DOI:10.1001/jama.294.6.737

Sherman, S., Jacobs, P., Morton, N., Froster-Iskenius, U., Howard-Peebles, P., Nielsen, K., &
Watson, M. (1985). Further segregation analysis of the fragile X syndrome with
special reference to transmitting males. Human Genetics, 69(4), 289-299.
DOI:10.1007/BF00291644

Sherman, S., Pletcher, B. A., & Driscoll, D. A. (2005). Fragile X syndrome: diagnostic and
carrier testing. Genetics in Medicine, 7(8), 584. DOI:
10.1097/01.gim.0000182468.22666.dd.

Sherman, S. L, Curnow, E. C., Easley, C. A., Jin, P., Hukema, R. K., Tejada, M. I., & Usdin,
K. (2014). Use of model systems to understand the etiology of fragile X-associated
primary ovarian insufficiency (FXPOI). Journal of Neurodevelopmental Disorders,
6(1), 26. DOI:10.1186/1866-1955-6-26

Sobo, E. J., & Loustaunau, M. O. (2010). The Cultural Context of Health, IlIness, and
Medicine (2" Ed.). USA: Greenwood Publishing Group.

Sumathipala, A., Siribaddana, S., Hewege, S., Sumathipala, K., Prince, M., & Mann, A.
(2008). Understanding the explanatory model of the patient on their medically
unexplained symptoms and its implication on treatment development research: a Sri
Lanka Study. BMC Psychiatry, 8(1), 54. DOI:10.1186/1471-244X-8-54

Tajfel, H. (1981). Human groups and social categories: Studies in social psychology. USA:
Cambridge University Press.

Thomas, D. R. (2006). A general inductive approach for analyzing qualitative evaluation
data. American Journal of Evaluation, 27(2), 237-246.

Thurman, A. J, McDuffie, A., Hagerman, R. J., Josol, C. K., & Abbeduto, L. (2017).
Language Skills of Males with Fragile X Syndrome or Nonsyndromic Autism
Spectrum Disorder. Journal of Autism and Developmental Disorders, 47(3), 728-743.
DOI:10.1007/s10803-016-3003-2

Tindana, P. O, Rozmovits, L., Boulanger, R. F., Bandewar, S. V., Aborigo, R. A., Hodgson,
A. V., & Lavery, J. V. (2011). Aligning community engagement with traditional
authority structures in global health research: a case study from northern Ghana.
American Journal of Public Health, 101(10), 1857-1867. DOI:
10.2105/AJPH.2011.300203

Tindana, P. O., Singh, J. A, Tracy, C. S., Upshur, R. E., Daar, A. S., Singer, P. A., & Lavery,
J. V. (2007). Grand challenges in global health: community engagement in research in
developing countries. PLoS Med, 4(9), e273. DOI:10.1371/journal.pmed.0040273

Tishkoff, S. A., Reed, F. A., Friedlaender, F. R., Ehret, C., Ranciaro, A., Froment, A., &
Doumbo, O. (2009). The genetic structure and history of Africans and African
Americans. Science, 324(5930), 1035-1044. DOI:10.1126/science.1172257

Tranfaglia, M. R. (2011). The psychiatric presentation of fragile x: evolution of the diagnosis
and treatment of the psychiatric comorbidities of fragile X syndrome. Developmental
Neuroscience, 33(5), 337-348. DOI: 10.1159/000329421

Van Remmerden, M. C., Hoogland, L., Mous, S. E., Dierckx, B., Coesmans, M., Moll, H. A.,
& Van Eeghen, A. M. (2019). Growing up with Fragile X Syndrome: Concerns and
Care Needs of Young Adult Patients and Their Parents. Journal of Autism and
Developmental Disorders, 49, 809-1318. DOI:10.1007/s10803-019-03973-7

Vekeman, F., Gauthier-Loiselle, M., Faust, E., Lefebvre, P., Lahoz, R., Duh, M. S., & Sacco,
P. (2015). Patient and Caregiver Burden Associated With Fragile X Syndrome in the
United States. American Journal on Intellectual & Developmental Disabilities,
120(5), 444-459. DOI:10.1352/1944-7558-120.5.444

Page | 122



Visootsak, J., Charen, K., Rohr, J., Allen, E., & Sherman, S. (2012). Diagnosis of fragile X
syndrome: A qualitative study of African American families. Journal of Genetic
Counseling, 21(6), 845-853. DOI:10.1007/s10897-011-9454-x

Von der Lippe, C., Diesen, P. S., & Feragen, K. B. (2017). Living with a rare disorder: a
systematic review of the qualitative literature. Molecular Genetics & Genomic
Medicine, 5(6), 758-773. DOI:10.1002/mgg3.315

Weber, C. L. (2016). Understanding fragile X syndrome from a mother's perspective:
Challenges and resilience. International Journal of Qualitative Studies on Health and
Well-being, 11. DOI:10.3402/ghw.v11.29512

Weber, J. D., Smith, E., Berry-Kravis, E., Cadavid, D., Hessl, D., & Erickson, C. (2019).
Voice of people with fragile X syndrome and their families: Reports from a survey on
treatment priorities. Brain Sciences, 9(2). DOI:10.3390/brainsci9020018

Weiler, 1. J., & Greenough, W. (1999). Synaptic synthesis of the Fragile X protein: possible
involvement in synapse maturation and elimination. American Journal of Medical
Genetics, 83(4), 248-252. DOI:10.1002/(S1CI1)1096-8628(19990402)83:4<248::AlD-
AIJMG3>3.0.CO;2-1

West, B. T., Conrad, F. G., Kreuter, F., & Mittereder, F. (2018). Can conversational
interviewing improve survey response quality without increasing interviewer effects?
Journal of the Royal Statistical Society: Series A (Statistics in Society), 181(1), 181—
203. https://doi.org/10.1111/rssa.12255

Wheeler, A. C., Miller, S., Wylie, A., & Edwards, A. (2018). Mindfulness and Acceptance as
Potential Protective Factors for Mothers of Children With Fragile X Syndrome. Front
Public Health, 6, 316. DOI:10.3389/fpubh.2018.00316

Wheeler, A. C., Skinner, D. G., & Bailey, D. (2008). Perceived quality of life in mothers of
children with fragile X syndrome. American Journal of Mental Retardation, 113(3),
159-177. DOI:10.1352/0895-8017(2008)113[159:Pgolim]2.0.Co;2

Wonkam, A., Njamnshi, A. K., & Angwafo, F. F. (2006). Knowledge and attitudes
concerning medical genetics amongst physicians and medical students in Cameroon
(sub-Saharan Africa). Genetics in Medicine, 8(6), 331-338.

Wonkam, A., Bitoungui, V. J. N, Vorster, A. A., Ramesar, R., Cooper, R. S., Tayo, B, &
Ngogang, J. (2014). Association of variants at BCL11A and HBS1L-MYB with
hemoglobin F and hospitalization rates among sickle cell patients in Cameroon. PL0S
One, 9(3). DOI:10.1371/journal.pone.0092506

Wonkam, A., & de Vries, J. (2020). Returning incidental findings in African genomics
research. Nature Genetics, 52(1), 17-20. DOI:10.1038/s41588-019-0542-4

Wonkam, A, Tekendo, C. N, Sama, D. J., Zambo, H., Dahoun, S., Bena, F., & Morris, M. A.
(20114a). Initiation of a medical genetics service in sub-Saharan Africa: experience of
prenatal diagnosis in Cameroon. European Journal of Medical Genetics, 54(4), e399-
e404. DOI:10.1016/j.ejmg.2011.03.013

Wonkam, A., Ngongang Tekendo, C., Zambo, H., & Morris, M. A. (2011b). Initiation of
prenatal genetic diagnosis of sickle cell anaemia in Cameroon (sub-Saharan Africa).
Prenatal Diagnosis, 31(12), 1210. DOI:10.1002/pd.2896

DOI:10.1097/01.gim.0000223542.97262.21

World Bank. (2020). Cameroon - Population, total. Retrieved from
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=CM

World Bank. (2019). The World Bank In Cameroon. Retrieved from
www.worldbank.org/en/country/cameroon/overview

World Bank. (2012). Cameroon - Education for All-Fast Track Initiative: Support to the
Education Project (English). Retrieved from
http://documents.worldbank.org/curated/en/150311468236697673/Cameroon-
Education-for-All-Fast-Track-Initiative-Support-to-the-Education-Project

Page | 123


https://psycnet.apa.org/doi/10.1111/rssa.12255

World Health Organisation. (2020). Monogenic diseases. Human Genomics in Global Health
Retrieved from https://www.who.int/genomics/public/geneticdiseases/en/index2.html

Yim, S.Y., Jeon, B. H., Yang, J. A., & Kim, H. J. (2008). Fragile X syndrome in Korea: a
case series and a review of the literature. Journal of Korean Medical Science, 23(3),
470-476. DOI:10.3346/jkms.2008.23.3.470

York, A., von Fraunhofer, N., Turk, J., & Sedgwick, P. (1999). Fragile-X syndrome, Down's
syndrome and autism: awareness and knowledge amongst special educators. Journal
of Intellectual Disabilities Research, 43(4), 314-324. DOI:10.1046/j.1365-
2788.1999.00219.x

Page | 124



Addendum 1
Topic guide

Title: Return of a Fragile X Syndrome Genetic Result: Exploring the feedback of
Individual genetic findings and their relation to traditional knowledge in a village in
Cameroon

This document is a guide to the principal themes and issues to be covered. Questions can be
modified and followed up in more detail as appropriate.

1. Introduction (for the interviewer)
- Introduce yourself and thank them for receiving you or answering your appointment.

- Share an outlook of the project with them and inform them that the interview will last for
about 45 mins
- Remind them that participation is optional

- Establish ground rules

2. Confidentiality
- Your names will not be tagged in the interview. You should feel free while sharing your

opinions with us. If you feel like not answering any guestions, you are free not to.

- We would prefer to record the interview as this helps us capture exactly what you said. Are
you comfortable with that?

(Ask for verbal confirmation that they understand the purpose and confidentiality of the

research and that they are happy to take part)

3. Understanding of FXS in the village (use an opening question or an ice breaker to get
the participant comfortable):
- Can you please tell me what you know about FXS in the village? (use the name that is

common in the village)?
- Do you know if many people in the village have it? If yes
e Do you know how they contracted it?
e What could be the possible explanation for the causes of (use the name common in
the village) in your community?
- Can you please give us a few narratives or stories around this phenomenon? (follow up)
e What about the story behind this belief? (use the name that is common in the village)?
« Do you have family members or relatives or friends with this condition (use the name
common in the village)? (follow up)

e Can you please share with us your experience with them?
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e How did they get this condition? (follow up)
o Are there other explanations for the high prevalence of this condition in the village?

3. Diagnostic experience (for participants who received a FXS genetic test result)
- Tell us about your diagnosis experience, starting from when you first recognized any

problems to when you got the diagnosis of fragile X syndrome for your child.
- What were some of the first symptoms that you noticed?
- What doctor gave you the diagnosis of FXS?
- What part of the whole process of receiving a diagnosis did you think went the smoothest?
- What part of the process was the most challenging?
- How did you feel when your child was given a diagnosis of fragile X syndrome?
- Tell us about any support you received when you first got the diagnosis?
e What role did your family play in the support you received?
e What role did your friends play in the support you received?
e Did you receive support from other types of organized groups?
- If you could change anything about the process of getting a diagnosis of fragile X
syndrome, what would you change?
- Is there anything else you would like to tell us about your experience that might help us
assist other families in the future?

5. Diagnostic closure
- What made you go for a diagnostic test?

- What was it like when you first received the genetic results that your children had fragile x
syndrome?

- What was the care given to the children before you knew about the medical test results?
(follow up)

- How are they taken care of now?

- Did you inform other family members about genetic testing and results? Why do you think
it was (or was not) important to let them know?

- (if we do a test and discover that there is fragile x syndrome (use the name that is common
in the village) in your family, would you like us to tell you about the results? (Follow up)
Why (why not)?

6. Sigma and gender blame
- How have you been living with this condition? (use the name common in the village)

- How were peoples in the village react to people who have FXS? (use the name common in

the village)
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e Can you please give us some examples?
- How has this condition affected your relationship with relatives, other members of the

community, or with the affected families?

7. Closing notes
- Is there anything that we have did not address that you want to add?

- Thank you for your time
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Addendum 2

INFORMATION SHEET FOR THE FILM
Title of the Study: Return of a Fragile X Syndrome Genetic Result: exploring the feedback of
Individual genetic findings and their relation to traditional knowledge in a village in Cameroon.
Introduction and summary
We are hoping to make a film about a condition called Fragile X syndrome (FXS). FXS is an
inheritable condition, meaning that it can be transmitted in families from generations to
generations, due to some changes (mutation) in a specific gene, which causes mental
retardation in mostly boys and men. In FXS, children that are affected will be delayed in their
capacity to learn and will not be able to attend normal school and will not verbally communicate
well with people and could also have some autistic behaviour (“living in their own world” and
having some inappropriate repetitive actions). The film will explore how learning that FXS is
a genetic condition has impacted on the lives of people that are affected, their families and their
communities and the village. The film is part of a study exploring how giving back to people
(feedback) a genetic diagnosis impacts on the lives of these people affected by this disease.
This study that is being conducted in Cameroon is part of a larger study, called IFGeneRA,
looking at how best to feedback individual genetic research findings to people and communities
in Africa. Other countries involved are South Africa and Botswana.
Objective
We hope to use this film as educational material to inform others about the impact that a genetic
diagnosis may have, specifically in a rural community, and the way Cameroonians experience
this condition, specifically in Babadjou village. The film will help educate the broader public
about the disease — Fragile X Syndrome — but also about genetics more broadly. The film will
be used in Cameroon but also in other African countries, and will be available on the internet.
The researchers
This project is led by Prof Wonkam who is a geneticist. Other members include Prof Jantina
de Vries a bioethicist, Prof Nguefack a neuro paediatrician, and Dr Kengne K Karen a
physician. They work together with an international team of researchers based in Botswana,
South Africa, Ghana, Kenya and the United States.
Participants
We are involving individuals from families that have been affected by Fragile X Syndrome and
who have received a genetic diagnosis. This includes patients, their family members, and
members of the wider community in the village.
Methods
If you agree to participate, we will have a discussion with you about the Fragile X Syndrome,
and the genetic diagnosis that you received. We will ask questions about how the disease and
diagnosis have affected your life. We will film the entire discussion but will use only short
fragments from the discussion in the film.
We will speak to many people for this film, and we will use short fragments from each of the
discussions we will have. When you see the final film, you may find that you appear only very
shortly — this is because we spoke to many people. On the other hand, you may also find that
you appear often, but we won’t know until we have finished preparing the film.
Risks and Benefits
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When you appear in the film, others will know who you are and will know your story. You
may never have told people about Fragile X Syndrome in your family, and how it has affected
you. You may feel shy talking about this on camera, and others may tease you afterwards. If
you feel insecure or do not want to share your story, then please know that there is no pressure
for you to participate.

On the other hand, once we have the film, it will help us educate others about Fragile X
Syndrome, genetics, and about how a genetic diagnosis may help people that have diseases that
are in the genes. This could help reduce the stigma related to this disease, and help other people
understand genetics better.

Do | have to participate in this film?

It is entirely up to you whether you want to share your story on film or not. We completely
understand if you are uncomfortable with being filmed and there are no consequences if you
do not want to be filmed.

Will I be recognized?

When we film you, others will be able to know who you are when they see the film. But it is
also possible for you to participate but not appear in the film in a way that others can recognize
you. For instance, we can film you from the back or you could wear clothes that make it difficult
for others to know who you are (for instance, a wig and glasses). Please let us know whether
you would like to participate in a way that others will not be able to recognize you.

What will happen with the film?

Once we have filmed everyone, we will start to put together the film. Before we finish the film,
we will come to show you and get your feedback. At that stage, we can still take out fragments
that you are worried about. Following that, we will finalize the film and come show it to you
again. You will receive a DVD with the film on it. We will share the film widely with other
people conducting genomic research in Africa, including on the internet. By sharing the film,
we ensure that it reaches as many people as possible.

We will give DVDs with the film to members of the local community, to doctors and nurses
involved with caring for patients with Fragile X Syndrome, to future patients, to other
researchers at conferences and meetings, and to any other person who may benefit from having
a copy.

Withdrawal

You are free to stop the discussion and the filming at any time. If you have agreed to be filmed
but have changed your mind and would not like to participate any longer, please contact us as
soon as possible so that we can destroy the video and not use it in the film. However, once we
have created the final film, it will not be possible for us to remove fragments from it anymore.
we will make available the video open access (meaning other people all over the world can
have access to the video), for use by the H3Africa Consortium and other researchers in genetics
and genomics

Compensation

We would like to thank you for the time that you took to be part of our study. We will pay for
the cost of your transport and telephone calls that you have made.

Contact Information

If you have any questions or comments about this project, or if you want to speak more about
the project, you can contact:

CIERSH: Bp 4362, tel:+237 222212433, Fax:+237 222212430;
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tel:+237

Human Research Ethics Committee (HREC), Room E53-4& Old Main Building Groote Schuur
Hospital, Observatory 7925, Telephone [021] 406 6626, Email: shuretta.thomas@uct.ac.za
Website: www.health.uct.ac,za/fhsfresearchfbumanethlcslfonns;

Professor Ambroise Wonkam Private Bag X3, Rondebosch, 7701 , South Africa , Barnard
Fuller Building, Anzio Road, Observatory, Cape Town, Tel: +27 (0) 21 406-6633 Fax: +27
(0) 21 447-8955 , E-mail: ambroise.wonkam@uct.ac.za, research.health@uct.ac.za, Internet:
www.uct.ac.za .

Dr Kengne Kamga karen, Tel: +237 675112107/ +237965965225 email:
krnken003@myuct.ac.za
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INFORMED CONSENT SIGNATURE SHEET

“Return of a Fragile X Syndrome genetic result: exploring the feedback of individual genetic
findings and their relation to traditional knowledge in a village in Cameroon. ”

Date:

Venue:

Signed in

Signature

, ,
agree to take part in a film about my experience of Fragile X Syndrome and of a
genetic diagnosis;

11 understand that the discussion will be videotaped;

11 give permission for this video material to be made into a short educational film
to be shown to other people;

1 1 understand that this video will be put on selected websites where they can be
used by others who want to educate people about Fragile X Syndrome and genetics;
1 lunderstand that whilst the research team will not put the video on public websites
such as YouTube and Facebook and other Social Media platforms, we cannot
guarantee that others will not do this;

11 understand that people may recognize me in the video. If that happens, they may
find out something about me or my family that I didn’t tell them personally. I
understand that | can use props such as wigs and hats to disguise myself;

11 have read, or have been read, the accompanying information sheet in my own
language. | understand this consent form and the information sheet. Any questions
| had have been answered.

11 understand that I may withdraw my consent at any time until the final film has
been produced.

(place) on (day) of (month) 20__ (year)
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INFORMATION SHEET FOR IN-DEPTH INTERVIEWS AND

FOCUS GROUPS

Title of the Study: Return of a Fragile X Syndrome Genetic Result: exploring the feedback of
Individual genetic findings and their relation to traditional knowledge in a village in Cameroon.
Introduction and summary

We are hoping to make a film about a condition called Fragile X syndrome (FXS). FXS is an
inheritable condition, meaning that it can be transmitted in families from generations to
generations, due to some changes (mutation) in a specific gene, which causes mental
retardation in mostly boys and men. In FXS, children that are affected will be delayed in their
capacity to learn and will not be able to attend normal school and will not verbally communicate
well with people and could also have some autistic behaviour (“living in their own world” and
having some inappropriate repetitive actions). The film will explore how learning that FXS is
a genetic condition has impacted on the lives of people that are affected, their families and their
communities and the village. The film is part of a study exploring how giving back to people
(feedback) a genetic diagnosis impacts on the lives of these people affected by this disease.
This study that is being conducted in Cameroon is part of a larger study, called IFGeneRA,
looking at how best to feedback individual genetic research findings to people and communities
in Africa. Other countries involved are South Africa and Botswana.

Objective

we will like to explore the impact of receiving a positive FXS results in the affected family in
Cameroon and to explore the effect of this diagnosis on other family members affected by the
same condition. We may also want to study community views on fragile x syndrome, the curse
explaining patterns of inheritance, traditional knowledge of genetics and gendered blame.

The Researchers

This project is led by Prof Wonkam who is a geneticist. Other members include Prof Jantina
de Varies a bioethicist Prof Nguefack a neuro paediatrician, and Dr Kengne K Karen a
physician. They work together with an international team of researchers based in Botswana,
South Africa, Ghana, Kenya and the United States.

Participants

We are seeking to involve individuals from families that have been affected by Fragile X
Syndrome and who have received a genetic diagnosis. This includes patients, their family
members, and members of the wider community in the village.

Methods

If you agree to participate, you will be asked to be part of the study through either interview
and focus group discussions. The interviews and focus group discussions will take
approximately 45 mins and 90 mins, respectively, of your time. All information will be kept
or anonymous and confidential. This means that your name will not appear anywhere and no
one except me will know about your specific answers. During focus group discussions, we
will assign a number or a nickname to your responses, and only I will have the key to indicate
which number or nick name belongs to which participant. In any articles we write or any
presentations that we make, we will use a made-up name for you, and we will not reveal details,
or we will change details about where you work, where you live, any personal information
about you, and so forth.
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Risks and Benefits

The benefit of this research is that you will be helping us to understand the effects to returning
of fragile x result and their relation to the traditional knowledge in a village of Cameroon. This
information will help us to better understand the effect of giving back genetic results, the
traditional understanding genetic results and the gender stigma associated to genetic
neurodevelopmental conditions such as fragile x Syndrome.

The risks to you for participating in this study is the time that you will give us. These risks will
be minimized by compensating you for your time and travel expenses to up to 5000 CFA. If
you do not wish to continue, you have the right to withdraw from the study, without penalty,
at any time.

Withdrawal

You are free to stop the discussion at any time. If you have agreed to be interviews but have
changed your mind and would not like to participate any longer, please contact us as soon as
possible so that we can destroy the audio and transcripts and not.

Compensation

We would like to thank you for the time that you took to be part of our study. We will pay for
the cost of your transport and telephone calls that you have made.

Contact Information

If you have any questions or comments about this project, or if you want to speak more about
the project, you can contact:

CIERSH: Bp 4362, tel:+237 222212433, Fax:+237 222212430;

Human Research Ethics Committee (HREC), Room E53-4& Old Main Building Groote Schuur
Hospital, Observatory 7925, Telephone [021] 406 6626, Email: shuretta.thomas@uct.ac.za
Website: www.health.uct.ac,za/fhsfresearchfbumanethlcslfonns;

Professor Ambroise Wonkam Private Bag X3, Rondebosch, 7701 , South Africa , Barnard
Fuller Building, Anzio Road, Observatory, Cape Town, Tel: +27 (0) 21 406-6633 Fax: +27
(0) 21 447-8955 , E-mail: ambroise.wonkam@uct.ac.za, research.health@uct.ac.za, Internet:
www.uct.ac.za .

Dr Kengne Kamga karen, Tel: +237 675112107/ +237965965225 email:
krnken003@myuct.ac.za
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INFORMED CONSENT SIGNATURE SHEET

Title: “Return of a Fragile X Syndrome genetic result: exploring the feedback of
individual genetic findings and their relation to traditional knowledge in a village in
Cameroon.”

Date:

Venue:

1. , ,
agree to take part in a film about my experience of Fragile X Syndrome and of a
genetic diagnosis;

2. 11 understand that the discussion will be audiotaped,

6.

3. 11 have read, or have been read, the accompanying information sheet in my own
language. | understand this consent form and the information sheet. Any questions
| had have been answered.

4. 11 understand that I may withdraw my consent at any time.

Signed in (place) on (day) of (month) 20__ (year)
Signature
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INFORMATION SHEET FOR SAMPLE COLLECTION
Title of the Study: Return of a Fragile X Syndrome Genetic Result: exploring the feedback of
Individual genetic findings and their relation to traditional knowledge in a village in Cameroon.
Introduction and summary
FXS is an inheritable condition, meaning that it can be transmitted in families from generations
to generations, due to some changes (mutation) in a specific gene, which causes mental
retardation in most boys and men. In FXS, children that are affected will be delayed in their
capacity to learn and will not be able to attend normal school and will not verbally communicate
well with people and could also have some autistic behaviour (“living in their own world” and
having some inappropriate repetitive actions). We intend to provide a diagnosis for this
condition in the community and precisely to people in the community who have a pass family
history of intellectual disability. This study that is being conducted in Cameroon is part of a
larger study, called IFGeneRA, looking at how best to feedback individual genetic research
findings to people and communities in Africa.
Objective
We hope to provide ancillary care to this large family affected by fragile x syndrome by
offering genetic testing since this may be the only time they may have access to a molecular
diagnosis. we also plan to provide genetic counselling to the extended family as per the
outcome of the result which is one of our duty as health care providers.

The researchers

This project is led by Prof Wonkam who is a geneticist. Other members include Prof Jantina
de Vries a bioethicist, Prof Nguefack a neuro paediatrician, and Dr Kengne Kamga Karen a
physician. They work together with the university of Yaoundé 1, the university of cape town
and the united states of America through the NIH (national institute of health).

Participants

We are involving individuals from families that have been affected by Fragile X Syndrome and
other community members who have a family pass history of intellectual disability with a
heredity pattern.

Methods

If you agree to participate, we shall collect 10 ml of your blood which will be used to study
something that we call genes. Genes are found in our body and we inherit it from our parents.
There is a bad gene that causes FXS. We are going to be studying these bad genes that make
people sick and check what other genes protect people from having signs. Once we have done
the research that we are planning for this project, we would like to store your blood if you give
us permission to do so.

Return of result

We will study samples of many people in your family or community. it may take several
months before they know if the results have any meaning. When the results are available, it
will be provided to you after an appropriate discussion about their meaning. We shall schedule
a meeting with you in a health care facility to provide genetic counselling before the disclosure
of the results. A follow-up meeting will then be scheduled at two months and 6 months after
disclosure of results. We also intend to share the combined results from our research with other
researchers through newsletters and other forms of communication.

Risks and Benefits
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Most of the time when we take blood it is safe, but in rare cases people feel a bit faint or get a
bruise where we took the blood. If this happens please let us know and you will be treated.
Another potential risk of participating in this study is that information about you may become
known to people who should not have this information. We will treat all your data
confidentially by using codes.

This study will help you know if you have the bad gene that causes fragile x syndrome then
you will be offered genetic counselling in in relation to your results.

Withdrawal

It is your decision whether you take part in the study. In other words, it is up to you whether
you want to participate in the study

Compensation

We would like to thank you for the time that you took to be part of our study. We shall
compensate you with an amount equivalent to the cost of your transport.

Contact Information

If you have any questions or comments about this project, or if you want to speak more about
the project, you can contact:

CIERSH: Bp 4362, Tel: +237 222212433, Fax: +237 222212430;

Human Research Ethics Committee (HREC), Room E53-4& Old Main Building Groote Schuur
Hospital, Observatory 7925, Telephone [021] 406 6626, Email: shuretta.thomas@uct.ac.za
Website: http://www.health.uct.ac,za/fhsfresearchfbumanethlcsifonns;

Professor Ambroise Wonkam Private Bag X3, Rondebosch, 7701, South Africa, Barnard
Fuller Building, Anzio Road, Observatory, Cape Town, Tel: +27 (0) 21 406-6633 Fax: +27
(0) 21 447-8955, E-mail: ambroise.wonkam@uct.ac.za

Dr Kengne Kamga Karen, Tel: +237675112107/+237965965225 email:karenke@yahoo.co.uk
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INFORMED CONSENT SIGNATURE SHEET
Title: “Return of a Fragile X Syndrome genetic result: exploring the feedback of individual
genetic findings and their relation to traditional knowledge in a village in Cameroon. ”
Please read/listen to the following statements and tick the YES box if you agree. If you do not
agree tick No.

Yes | No

The information sheet has been read to me and | understand it/ | have read
and understand the information sheet

I understand that the information regarding me that is collected will remain
confidential.

I understand that none of my results will be given to me and that | will not
benefit financially from taking part.

I understand that my participation is voluntary and that I am free to withdraw
at any time without giving any reason. Deciding not to take part or to withdraw
from the study will not affect the care that | or any of my family members is
normally entitled to.

I have had a chance to ask guestions and have them answered.

Please read/listen to the following statements and tick the YES box if you agree. If you say no,
you can still participate in the study.

Yes | No
| give permission for long-term storage and use of my blood for health-related
laboratory tests and research purposes, and do not claim any rights to these
samples.
Name of participant/relative Date (dd/mm/yyyy) Signature or Thumbprint
Name of the Witness Date (dd/mm/yyyy) Signature
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