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Abstract Genetic testing and counseling have become inte-
gral to the timely control of heritable cancers, like the child-
hood eye cancer retinoblastoma. This study aimed to deter-
mine attitudes, knowledge and experiences related to retino-
blastoma genetics, among survivors and parents of children
with retinoblastoma in Kenya. This qualitative study used
focus groups as the primary data collection method, coupled
with a brief demographic questionnaire. Study settings were
Kenyatta National Hospital and Presbyterian Church of East
Africa Kikuyu Hospital. Thematic analysis was used to iden-
tify key themes. Thirty-one individuals participated in five
focus groups. Two main concepts emerged: (1) the origins of
retinoblastoma are unclear, and (2) retinoblastoma is associat-
ed with significant challenges. The lack of clarity surrounding
the origins of retinoblastoma was linked to limited knowledge
of retinoblastoma genetics, and limited genetic counseling de-
livery and uptake. The challenges associated with retinoblas-
toma were discussed in terms of the impact of the diagnosis on

individuals and families, and unmet healthcare needs related
to the diagnosis. Next steps will incorporate these findings to
develop evidence-informed and accessible cancer genetic ser-
vices in Kenya.
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Introduction

Nearly all cases of the childhood eye cancer retinoblasto-
ma are caused by mutation in the RB1 tumor suppressor
gene; heritability of the disease depends on whether or not
the mutation affects the constitutional cells (heritable) or
just the somatic cell that gives rise to the tumor (non-
heritable) (Dimaras et al. 2015). Genetic testing and
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counseling play a critical role in the determination of the
heritable nature of a retinoblastoma diagnosis, in addition
to identifying disease risk for patients and related family
members (Dimaras et al. 2015). Effective genetic counsel-
ing can help improve patient knowledge and coping with
the diagnosis (Mikkelsen et al. 2009; Schneider and
Schmidtke 2014).

Through the work of the multidisciplinary Kenyan
National Retinoblastoma Strategy (KNRbS) group, made
up of survivors, clinicians, researchers, government and
NGO representatives, retinoblastoma has been a recent
focus in Kenya, with efforts to improve capacity to diag-
nose, treat and manage care for improved patient out-
comes (Hill et al. 2016). While the incidence of retinoblas-
toma does not vary worldwide (1:16,000 live births), pa-
tient numbers are higher in countries with higher birth
rates and populations (Dimaras et al. 2015). Kenya ob-
serves approximately 100 new retinoblastoma cases per
year (Nyamori et al. 2012a). Diagnosis of retinoblastoma
in Kenya is often late, even in cases where family history
of disease is known (Nyamori et al. 2012b). The KNRbS
group has generated interest in the development of cancer
genetic services for retinoblastoma (He et al. 2014; Hill
et al. 2015). Genetic testing for retinoblastoma is not
available in Kenya as of yet, with rare families able to
afford and access testing outside the country. Genetic
counseling is not an established profession in Kenya; in
its absence, physicians treating retinoblastoma communi-
cate genetic risks to their patients to the best of their abil-
ities (He et al. 2014). The KNRbS group published nation-
al guidelines for care, which include recommendations for
genetic testing and counseling (Ministry of Health Kenya
2014). These recommendations are for scenarios where
testing is available/accessible and where it is not.

Availability, access, and quality of genetic services
varies in low-and-middle-income countries (LMICs)
(Hawkins and Hayden 2011; He et al. 2014; Hill et al.
2015). This is in part attributable to a false impression that
genetic services are irrelevant for LMICs (Wonkam et al.
2010), leading to a diversion of resources away from this
important health need. In the countries where genetic ser-
vices do exist, it is predicted that they will soon be unable
to meet their increasing demand (Trepanier and Allain
2014). Retinoblastoma in Kenya provides an important
case-in-point in understanding how to implement cancer
genetic services in LMICs.

Purpose of the Study

We aimed to gain a better understanding of cancer genetics
from the point of view of adult retinoblastoma survivors and/
or their parents or guardians of children with retinoblastoma in
Kenya. We performed a qualitative study to explore the

knowledge, attitudes and experiences of retinoblastoma survi-
vors and parents of survivors with regards to genetics of reti-
noblastoma and genetic services. The results will inform fu-
ture development patient-oriented and culturally appropriate
methods to deliver genetic services.

Methodology

Study Design

This study employed a cross-sectional, qualitative study design
with focus groups as the primary data collection method. Focus
groups were used to gain contextualized information from
study participants. The research question was, BWhat is the
knowledge of, experience with and attitudes about, retinoblas-
toma genetics among survivors and parents of children with
retinoblastoma in Kenya?^

Study Sites

The study took place at Kenyatta National Hospital (Nairobi,
Kenya), East Africa’s largest teaching and referral hospital, and
Presbyterian Church of East Africa (PCEA) Kikuyu Hospital
(Kikuyu, Kenya), a mission hospital that has one of the country’s
leading Eye Units. Collectively, the two centers care for the ma-
jority of the country’s retinoblastoma patients (Nyamori et al.
2012a; Nyamori et al. 2014).

Study Participants

The study utilized non-random, purposive sampling. Participants
were restricted to individuals who were: adult survivors of reti-
noblastoma and/or a parent or guardian of child with retinoblas-
toma; at least 18 years of age or considered an emancipatedminor
(i.e. aremarried and/or parent); fluent in the languages used in the
focus group (i.e. Kiswahili or English). Participants were exclud-
ed if they were unable to provide written informed consent.

Study Participant Recruitment

Physician collaborators, publicly listed retinoblastoma societies
and members from retinoblastoma healthcare teams from each
respective study site were asked to assist in study participant
recruitment. Interested individualswere referred to the study team
members to learn about the study and be screened for eligibility.
Participants were compensated for transportation and provided
with light refreshments and childcare during the focus groups.

Focus Group Structure

Prior to the start of the discussion, the participants were asked to
complete a brief demographic questionnaire in either English
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(Appendix I in supplemental materials) or Swahili. The question-
naire was self-directed, but researchers on-site clarified misun-
derstandings if requested.Using an interviewguide developed by
the study team (Appendix II in supplemental materials), the fa-
cilitator (author AG) posed the questions in English, and where
necessary, a research assistant fluent in Swahili (author YU) pro-
vided translation in real time. Focus groups included 4–10 par-
ticipants and lasted between 50 to 95 min. A short debrief on
general retinoblastoma genetics was offered at the end of the
session. Participants with questions about their own case were
referred to speak with a clinician. Participants were also provided
information on how to access psychosocial services if they felt
they required it.

Data Collection

Focus groups were audio recorded. The recordings from
English-speaking focus groups were transcribed in full, with
some help from the interpreter for dialogue in Swahili. For
focus groups in Swahili, the audio files were translated in full
from Swahili to English (and reverse translated to check for
accuracy) prior to transcription. Study participants names
were de-identified using alphanumeric identifiers. At least
one note-taker was also present in the room to capture non-
verbal communication, including nods, eye contact between
participants and physical excitement/grief; this information
provided additional context to the data collected through au-
dio. Focus groups were conducted until a saturation of themes
was reached.

Data Analysis

Demographic information collected from the question-
naires was analyzed separately to provide a descriptive
statistical overview of the study participants. An induc-
tive, realist analysis was performed to identify key
themes describing the realities and experiences of patient
participants (Braun and Clarke 2006). Two reviewers in-
dependently coded the data according to a codebook cre-
ated inductively. Data were managed using NVivo Pro 11
software. The prevalence of each theme/subtheme among
all the focus groups was noted. Direct quotes illustrative
of the resultant themes were chosen to enrich the analy-
sis. Where participants spoke in Swahili, the quote is
noted as Btranslated from Participant X^; all others spoke
in English.

Ethics

All procedures performed in this study involving human
participants were in accordance with the ethical standards
of the relevant institutional committee and with the
Declaration of Helsinki. Institutional review board approval

was granted from the University of Nairobi in Nairobi,
Kenya (ERB # KNH-ERC/A/166), and The Hospital for
Sick Children in Toronto, (REB # 1000050339). Written
informed consent was obtained from all individual partici-
pants prior to their participation in the study.

Results

Study Participant Demographics

Five focus groups (N = 31 participants) were conducted
between July and August, 2016: 2 at PCEA Kikuyu
Hospital and 3 at Kenyatta National Hospital. Most par-
ticipants were female (74%), aged 40 or under (94%),
Christian (97%) and unemployed (61%) at the time of
the study (Table 1). Participants represented a variety of
ethnic groups found in Kenya (Table 1). Primary language
was mainly Swahili (65%) or Swahili and English (19%).
Highest level of education completed was primary school
(42%). The majority reported obtaining a monthly income
of less than 10,000 Kenyan shillings (approx. $100 USD)
per month (68%), lived in a rural village (48%) and had 1
or more children (97%) (Table 1).

Prior History and Experience with Retinoblastoma

All participants identified as parents or guardians of at
least one child with retinoblastoma (Table 2). Two partic-
ipants were retinoblastoma survivors and mothers of an
affected child. Experience was primarily with unilateral
retinoblastoma (68%) and a recent (less than 1 year) diag-
nosis for their child (52%) (Table 2). Most participants
reported not having undergone (39%) or not knowing if
they had undergone (32%) genetic testing. About half of
the participants reported not knowing if the retinoblastoma
in their child was heritable (48%).

Focus Group Results

Discussions centered around two main concepts: (1) the
origins of retinoblastoma are unclear, and (2) retinoblasto-
ma is associated with significant challenges. The lack of
clarity surrounding the origins of retinoblastoma was
linked to two themes: limited knowledge of retinoblasto-
ma genetics, and limited genetic counseling delivery and
uptake. The challenges associated with retinoblastoma
were discussed in terms of two themes: impact of the di-
agnosis on individuals and families, and unmet healthcare
needs related to the diagnosis (Table 3).
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The Origins of Retinoblastoma Are Unclear

Theme 1: Limited Knowledge of Retinoblastoma Genetics
(n = 5 Groups)

Subtheme 1. Conflation between Genetics and Inheritance
(n = 5 Groups) When asked what causes retinoblastoma, no
participant made reference to the RB1 gene or referenced a
genetic mutation. Some had vague understanding of genes

causing cancer, but their explanations were muddled and
sometimes incorrect. Some examples include:

It’s caused by genes. For example, from her side of the
family if someone had cancer, and from the side of the d-
from the dad’s side had cancer, so if the two genes com-
bined, then the child who’s born will have cancer. –
Translated from Participant B3, mother of child with
retinoblastoma
So if in her family, someone has cancer and the other
side, no one has cancer, then there’s a fifty-fifty chance
of the child getting it. –Translated from Participant B2,
aunt (primary caregiver) of child with retinoblastoma

Table 1 Demographic
characteristics of
participants (N = 31)

n %

Sex
Female 23 74%
Male 8 26%

Age
18–25 6 19%
26–40 23 74%
41+ 2 6%

Primary language
Swahili 20 65%
Both Swahili & English 6 19%
English 2 6%
Other 2 6%
None specified 1 3%

Ethnicity
Embu 1 3%
Kalenjin 2 6%
Kamba 4 13%
Kikuyu 9 29%
Kisii 1 3%
Luhya 2 6%
Luo 2 6%
Meru 1 3%
Other 3 10%
None specified 6 19%

Religion
Christianity 30 97%
Islam 1 3%

Education
No schooling completed 2 6%
Primary education 13 42%
Secondary education 5 16%
Post-secondary 11 35%

Employment
Employed 7 23%
Unemployed 19 61%
Other 4 13%

Income
Less than 10,000 KES 21 68%
10,000 to 25,000 KES 2 6%
25,000–40,000 KES 4 13%
Not specified 4 13%

Current residence
Metropolitan City 8 26%
Small town 8 26%
Rural village 15 48%

# of Children
1 10 32%
2 10 32%
3+ 10 32%
Did not respond 1 3%

Table 2 Participant retinoblastoma experiences

n %

Retinoblastoma (RB) Experience

Survivor 0 0%

Mother of child with RB 20 65%

Father of child with RB 7 23%

Survivor + mother of child with RB 2 6%

Survivor + father of child with RB 0 0%

Legal guardian of child with RB 2 6%

No. children with retinoblastoma

0a 1 3%

1 29 94%

2 1 3%

Laterality of proband’s retinoblastoma

Bilateral 10 32%

Unilateral 21 68%

Had genetic testing

Yes 8 26%

No 12 39%

Don’t know 10 32%

Not specified 1 3%

Is retinoblastoma heritable in you/your child?

Yes 5 16%

No 10 32%

Don’t know 15 48%

Not specified 1 3%

Time since child’s diagnosis

Less than 1 year ago 16 52%

1–5 years ago 13 42%

5–10 years ago 2 6%

10+ years ago 0 0%

Not applicable 0 0%

a this person was a guardian/relative of a child with retinoblastoma
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Some identified Bgenetics^ as a cause in general, and
distinguished it from spontaneous (non-familial) cases.
For example:

Facilitator: What do you think might be the cause of
retinoblastoma?
Participant J5: Genetics.
Participant J8: Another one is not from one’s lineage, it
comes who knows where, and you get it.
Facilitator: Oh! So there is one [form] which is trans-
mitted through lineage and another one which is not?
Participant J8: Mmm hmm.
(Participants J5 and J8 are mothers of children with
retinoblastoma.)

In the above discussion, the term Bgenetics^was interpreted as
Bfamilial^ or Binherited,^ prompting Participant J8 to add that
some cases were not inherited. Another similar example is as
follows:

Maybe it is genetically related, but not always.–
Participant B5, father of child with retinoblastoma

Participant B5 is saying that some cases are inherited,
but not always; they used the term Bgenetic^ in place
of Binherited.^ When asked about the terms Bgenetic^
and Binheritance,^ most participants defined the two
terms as being one in the same. One participant stated
of the two terms:

[It’s the] same thing. –Translated from Participant A3,
father of child with retinoblastoma

Participants expressed a stronger familiarity with the term
Binheritance^ than Bgenetics^ and used their understanding
of inheritance to define genetics:

So genetics to me, according to my understanding, is for
example, both parents had a disease, there is a possibil-
ity that an offspring might be affected. –Participant C4,
survivor and mother of child with retinoblastoma
My understanding is that in my lineage, a bad gene
might be there. It might be recessive, but it might pop
up somewhere. That’s my understanding. –Participant
B5, father of child with retinoblastoma
Genetics is whereby the child inherits an infected or a
bad gene, it can cause a certain disease that is bad. –
Translated from Participant A2, father of child with
retinoblastoma

In one case, the term Bgenetic^ was misunderstood because
there is no term in the local language. Another participant tried
to explain it:

Translator: When we talk of retinoblastoma, words like
Bjenetikia^ or genetics and hereditary come up, so what
do those words mean for you?
Participant O4: You know some of us don’t understand
English well.

Table 3 Summary of themes and
subthemes from focus group
interviews

Concept Theme Subtheme

The origins of retinoblastoma
are unclear

Limited knowledge of
retinoblastoma genetics

• Conflation between genetics and
inheritance

• Disbelief of ‘genetics’ as cause
of non-familial retinoblastoma

• Belief that environmental factors
cause retinoblastoma

Limited genetic counseling
delivery/uptake

• Perceived limitations of
communication
from healthcare team

• Use of the internet to obtain
information

Retinoblastoma is associated
with significant challenges

Impact of diagnosis on individuals
and families

• Family conflict

• Emotional Burden

• Social Stigma

• Concerns about next pregnancies

Unmet needs • Genetic testing

• Financial support

• Psychosocial support

• Education for survivors and family
members

BWhere Does It Come from?^ Experiences Among Survivors and Parents of Children with Retinoblastoma in Kenya



Participant O2: This is for example [your child]‘s
father had and now [your child] does too, he passes
it on to his child.
Participant O4: And should he pass it on to her?
Participant O2: It’s not like he does it willingly, he is not
even aware of it. For example, he came and got treat-
ment, then he was told that he is healed, went on with his
life and later got married and had a family, then one of
his child[ren] gets it. So, you see he was healed, but his
child got it.
(Participants O2 and O4 are mothers of children with
retinoblastoma.)

Once again in this example, genetics was defined according to
the principles of inheritance. The concept was misunderstood
by Participant O4, who wondered if traits could be passed on
to children on purpose. Then there were others who couldn’t
grasp the concept of genetics as a cause of cancer, and
searched for another cause:

First, where does it come from? As much as they say it is
genetically- it’s genetic, where does it come from?^ –
Participant C4, survivor and mother of child with
retinoblastoma.

Subtheme 2. Disbelief Regarding BGenetics^ as Cause of
Non-familial Retinoblastoma (n = 3 Groups)Having gener-
ally linked genetics exclusively with familial inheritance, par-
ticipants displayed scepticism about Bgenetics^ being the un-
derlying cause of retinoblastoma. Many questioned the genet-
ic basis due to a lack of family history and the seemingly
spontaneous appearance of the disease:

You are shocked because, like me, there is no one in my
family who has it, so you wonder where it came from.
So, this is something which we don’t understand.^ –
Participant O4, mother of child with retinoblastoma
Okay, after – after my son was diagnosed, I tried to
check and I found that it could be genetic, but it’s very
rare so, when I look at my village, I’ve never seen that
before so…I didn’t take that as the truth, so I said maybe
it’s not necessarily true. –Participant B5, father of child
with retinoblastoma

The disconnect between cancer, genetics, and heritability also
caused some to question the idea that retinoblastoma is cancer:

But I was wondering, because if it is [a] type of cancer,
and I do understand cancer is genetic. And in our line-
age, no one has ever been affected with cancer. Even in
my parents and in my wife’s parents and their lineage

andmy lineage, no one has ever been discovered to have
any type of cancer. So, I was so much against when I
was told that. I got a bit scared. I didn’t understand their
words. Why they could tell me it was cancer when can-
cer is only genetic. And in our lineages, we don’t have
cancers. I didn’t even want to believe that. But I was told
it was so I had no choice. –Participant C2, father of child
with retinoblastoma

Prior understanding of adult cancers caused by environmental
exposures, caused some confusion over how cancer could
possibly affect neonates:

It was difficult to understand how comes cancer can
affect a child before he is born. I thought that for some-
one to have, you must have lived on earth for some
years, that it only affected a grown up and not a new-
born baby…That was the first time I heard about it, so it
was so hard. –Participant O3, mother of child with
retinoblastoma

Subtheme 3. Belief that Environmental Factors Cause
Retinoblastoma (n = 4 Groups)Many participants attribut-
ed the disease to external factors as a result of this lack of
family history.

Then, apart from genetics, there is a factor. Is there any
other thing that can cause this disease? –Participant C4,
survivor and mother of child with retinoblastoma
[I wish to] know the source. That’s because genetically,
we don’t have it. And, so I wish to know the source. –
Participant C2, father of child with retinoblastoma
You ask yourself if it’s in the food we eat or if it’s air-
borne. We don’t understand.–Participant O2, mother of
child with retinoblastoma

One participant even suggested that contraceptive pills could
be a potential cause of retinoblastoma:

I sat down with my wife and my relatives and we
asked each other, what might be the source of this
problem. Because to me, there was no way I could be
convinced that this just a disease. I believed because
I’m a bit learned, this was genetic. Anything about
the cancer is genetic. So, I could ask my parents if
there was anybody in their lineage with this problem.
And they said no. The same thing to my wife’s par-
ents. They said no. Then I came back on the drawing
board: where could this problem have come from?
When I came to this hospital, I found so many
mamas. They were here. And I also tried to ask them,
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some of them that I found here, because 100 or even
176 children having the same problem, and these
children are coming from the same country? Over
100 children having the same problem that is not
known the source? That thing has really really dis-
turbed me. Because there must be a source of this
problem that people haven’t discovered…If I was told
and if I could have the mechanisms to go down and
find out, the first thing I could’ve done is to review
the kind of the [contraceptive] pills women are given.
That could be my first thing. –Participant C2, father
of child with retinoblastoma

Theme 2: Limited Genetic Counseling Delivery and Uptake
(n = 5 Groups)

Subtheme 1. Perceived Limitations of Communication
from Healthcare Team (n = 5 Groups) Participants often
reporting having had little-to-no experience with genetic
counseling or testing. For example:

Facilitator: Did you ever speak about genetics with the
healthcare team? Did they ever bring up genetics when
they are talking about retinoblastoma?
Participant B7: Genetics?
Facilitator: M-hmm.
Participant B7: We didn’t talk.
[non-verbal: Participants B1, B4, B8 shake heads BNo^]
Participant B7: How is it even that- for example, this
question [non-verbal, refers to questionnaire] it is say-
ing BHas your child or children received genetic testing
for retinoblastoma?^ For me, I would say BI don’t
know.^ Because I don’t know even what is that.
(Participant B7 is a father of a child with retinoblastoma.)

Some described losing trust in the doctor’s explanation of
retinoblastoma as a genetic disease because of the fact that
they knew they had no family history:

For me, I was told that this disease is in the family,
and yet among my lineage there is no one else who
has ever had such illness, so how come my child has
it? –Participant J1, father of child with retinoblastoma
But, even the doctors don’t explain the reality of retino-
blastoma. Because even after all that, the doctor didn’t
tell us exactly what was retinoblastoma. Even they talk
about inheritance and… but even if you check my family,
there is nobody who has such kind of thing. So, you
know, you don’t even know what’s the cause of
retinoblastoma. –Participant B6, mother of child with
retinoblastoma

Subtheme 2. Use of the Internet to Obtain Information
(n = 4 Groups) A few participants indicated that they had to
learn about retinoblastoma on their own because of their dis-
satisfaction with the explanation about retinoblastoma:

For me, I didn’t think they explained it proper, retino-
blastoma. But, when they said it’s cancer and then it’s
inherited. But me, what I did when I came here, I
researched on the Internet, checking retinoblastoma. –
Participant B7, father of child with retinoblastoma
I was just told it was cancer. I wasn’t even told about the
retinoblastoma, the terminology itself, so I had to go
look for. I had to go to the Internet, and then I realized
the name, the propensity of occurrence, I had to check
all that. Yeah. –Participant B5, father of child with
retinoblastoma
I knew nothing about retinoblastoma. So, I went to
Google, I had to- want to tell my kids that this was like
this one, it come through this because they were mostly
saying it was inherited. To me, I had to look back at the-
at the- when I had to look back at my family because
they were saying it inherited or something like that, even
on the side of the father, there was nothing like that, so
we need some education even outside there so that you
can know a kid is like this because of this and this. –
Participant A5, mother of child with retinoblastoma

Several more participants indicated that they searched for in-
formation on retinoblastoma using the Internet, out of interest
and a personal desire to better understand it:

I got interested and I even started to Google. And from
there I started getting more information about it. –
Participant J5, mother of child with retinoblastoma
Yes, many of us have searched on Google to understand
what it is, because we just heard retinoblastoma, and we
wanted to know. You have to ask those who know what it
is. –Participant O2, mother of child with retinoblastoma

One participant offered a little bit of what they were learning
online regarding genetics:

There’s this one thing, something about genes…. when
they’re supposed to, they didn’t mature in time, so when
those cells don’t mature, they mutate. That’s when,
where the retinoblastoma comes from. Now let me ask,
is there any kind of a medicine which is supposed to help
facilitate the growth of those cells…When they mutate,
they bring something, like cancer of the eye. That’s what
I learned in the Google. Now my question was, is there
no medicine which is supposed to be injected into the
baby before so that the maturity or the maturity of the
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eye or the- those cells can mature properly without the
mutation of the cells? –Participant A5, mother of child
with retinoblastoma

Here, Participant A5 is attempting to explain something quite
complex, but failing to use the genetic terminology accurately.
Still, shey manages to understand that a biological basis for
the disease is known, and wonders if a treatment could be
applied to prevent the mutation that gives rise to
retinoblastoma.

Retinoblastoma Is Associated with Significant Challenges

Theme 1: Impact of Diagnosis on Individuals and Families
(n = 5 Groups)

Subtheme 1. Family Conflict (n = 4 Groups) Participants
discussed family conflict as an additional stressor related to
the experiences of dealing with retinoblastoma, as it is under-
stood to be Bgenetic.^ Spousal conflict as a result of the reti-
noblastoma diagnosis could, and sometimes did, lead to di-
vorce or abandonment. Some examples are:

The husband said that BNo one inmy family has cancer^
or BNo one in my family has one eye,^ so he abandoned
them. –Translated from Participant A1, mother of child
with retinoblastoma
That one… [non-verbal: scoffs] it really really affects
the family at large. Especially to families that have nev-
er experienced this before. It really really affects. You
might get from the wife’s side, they will start blaming the
man.Maybe you got married to a generation having this
problem. It brings family conflict. You will get maybe,
from the man’s side, blaming the lady. They say, BAh,
you married a lady from families [that] bring that.^ –
Participant C2, father of child with retinoblastoma
You even start asking God if this thing came to split your
family or where came from. –Participant O5, mother of
child with retinoblastoma

Participants spoke of additional stressors on family by a reti-
noblastoma diagnosis beyond the implications of genetics,
citing financial strains, having to neglect the rest of the family
to tend to the affected child, and emotional stress:

Like for me, for example, I came from far and back
home. I have other children and a husband, and because
of this illness, I’m obliged to be far from my family. If
you’re in Town, you need to look for someone to look
after your child, and maybe you don’t have means to hire
a house girl. You either leave your child with neighbours
or you take him to his grandparents, and the child in-
terrupts his studies, you have left your husband alone,

and you are here. So, you see this disease comes with
challenges in families, some of them you allow them,
others are stressful to you. If you have a job, you cannot
keep up, so you have to quit because this is an illness
that has treatment for a long time. –Participant O4,
mother of child with retinoblastoma
Financial burden on the family, and the other children
or siblings feeling neglected at one point, because the
child who is affected needs constant care. –Translated
from B4, father of child with retinoblastoma
There’s no help out there. Sometimes you find that
even your closest friends abandon you. They think
that you are a burden just asking for money. –
Translated from Participant B3, mother of child with
retinoblastoma
When this disease has come into your family you cannot
live in peace because some things are put on hold, your
child is down, yourself you’re discouraged, his father is
left alone to cater for our needs, what will they eat, or
how he’ll be here in [the hospital], and this is not a
disease which will be treated in one day and be able to
return home. Your children’s education is put on hold,
you’ve stopped working, it’s only your husband who is
working, he’s left in the house all by himself, and so it
reaches a time he sees that the family has become a
burden to him. With all these challenges, sadness is
quick in. –Participant O2, mother of child with
retinoblastoma

Subtheme 2. Emotional Burden (n = 5 Groups) The imme-
diate impact of the diagnosis, such as vision impairment, sec-
ond cancers and threat to the child’s life, were cited as com-
mon causes of worry, stress and trauma. For example:

And can it cause any other type of cancer? Can it,
like, cause another type of cancer other than the
retinoblastoma?^ –Participant B2, aunt (primary care-
giver) of child with retinoblastoma
This is not a normal person, so you need to be keen, you
need to keep watching the other eye. Yeah. You are al-
ways concerned, what if it happens to the other eye, so
you live in constant fear. Yeah, that’s a restriction.^ –
Participant B5, father of child with retinoblastoma
Another thing is that like me, it’s like I can’t be complete-
ly happy, or if am happy it’s only for a short time be-
cause again I remember, you can stay calm for a long
time, every time [I] am worried as if I’m only allowed to
be happy up to a certain level only. You have to be ready
for anything, expect anything bad. –Participant O5,
mother of child with retinoblastoma
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A few participants mentioned experiencing significant emo-
tional burden after seeing children with retinoblastoma die in
the cancer ward:

Let’s say you are admitted to Kenyatta, cancer eye
unit you’ll be there, it’s not easy. Actually, you go
there thinking that your child is sick or you have a
serious case, and then you become sober. Because
you find there more serious cases than yours. And
during those treatment times, you find that there
was a child in this bed. He or she passed on. Over
the night, maybe you are just in there, a child passes
on. Your family relatives come and they are like,
BWhere is that child that was there?^ I’m like,
BListen, they have just passed on.^ They’re just like,
BGod, hope ours is not next.^ So, there’s that trauma.
–Participant B2, aunt (primary caregiver) of child
with retinoblastoma
When we came here, we were among the first because I
was here last here in October, and there were so many
children here, and these parents [may] be one of them,
and so many of them passed on. So many of them have
passed on. But from the few that you can see, many times
I would come here. The child that was here is gone, the
child that was here is gone. Until you start getting
scared because you also have children, and if they just
die, does it mean that retinoblastoma is incurable
disease? –Participant C2, father of child with
retinoblastoma

Subtheme 3. Social Stigma (n = 5Groups) Some brought up
other issues related to stigma of how others perceived retino-
blastoma and its heritable nature:

I think the first one is stigma. A stigma because you are-
you have some form of a disability. –Participant B5,
father of child with retinoblastoma
They take it as a curse, maybe. –Participant C4, survivor
and mother of child with retinoblastoma

One participant talked about communicating risk to others,
and it being interpreted as witchcraft:

There are those you tell that they might have it, but they
don’t accept and say its witchcraft. –Participant J9,
mother of child with retinoblastoma

One participant expresse an unwillingness to talk about genet-
ics due to perceived discrimination from the community
should word spread:

Facilitator: And since you found out about retinoblas-
toma, have you talked to any healthcare provider re-
garding Bjenetikia^ or genetics?
Participant J5: We don’t even talk about it.
Facilitator: You mean about Bjenetikia^?
Participant J5: Yes, we don’t because if you do, then they’ll
start talking about you, spreading news about you every-
where, and in the end you will not get any assistance.
(Participant J5 is a mother of a child with retinoblastoma.)

Subtheme 4. Concerns about Next Pregnancies (n = 4
Groups) Participants highlighted concerns regarding the her-
itability of retinoblastoma in their families. This led to anxi-
eties over family planning for both parents of the diagnosed
child, as well as for the affected child in the future.

One: it is genetic. That’s what comes to my mind first.
And two: now that it is genetic, I always think about it
will also pass on to generation to come. –Participant C2,
father of child with retinoblastoma
Okay, there is also the issue of if the first child has it, will
the others have [it]? –Participant B5, father of child
with retinoblastoma
You are shocked with that, because even after going
through all those procedures and when you get a child,
you find that your child has that disease. And explaining
all that they tell you that a child like [mine] will have to
undergo all the treatment until she grows up and when
she’ll get a child of her own, that child will be having
that. So, where are we? –Participant O4, mother of child
with retinoblastoma

One participant however, spoke about how the knowledge of
risk provided an opportunity for early check-up for next
pregnancies:

So, through experience there’s a change in that if you
have another child, for example, and you notice maybe
something in the eye or, even if you don’t notice some-
thing in the eye, you can take them to check-ups just in
case, because of experience from the first child. –
Translated from Participant A4, mother of child with
retinoblastoma

Theme 2: Unmet Needs (n = 5 Groups)

Subtheme 1. Genetic Testing (n = 4 Groups) Despite it be-
ing unavailable in Kenya, participants expressed a need for
genetic testing. One participant explained genetic testing
would be useful in family planning:
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There is a need for genetic testing so that they know
what caused the cancer. Some people may be afraid to
have the second or third child because of the experi-
ences with the first one. –Translated from B4, father of
child with retinoblastoma

In rare instances, participants pondered the utility of genetic
detection of retinoblastoma with the purpose of preventing it
in the next generation. For example:

Participant O3: The question that I was asking, is for
example if they test your genetics and find that you
have it, are there any treatment[s] that a person can
get to prevent your lineage from inheriting it? Or
[do] you just continue having it, whoever inherits it
too bad for him and whoever does not get, well for
him. Like for example, I or my child who does not
have this disease but it is discovered that it is in our
genetics, is there any medication or treatment that
someone can take to prevent my child from passing
it this disease [to] his children? So, that when his
gives birth, that his children do not inherit it?
Facilitator: Did you try to ask this question to the doctor?
Participant O3: No, we have not reached that point
where I can ask such questions.
Participant O5: We can’t ask the doctor such a question.
(Participants O3 and O5 are mothers of children with
retinoblastoma.)

Without understanding genetic testing in its entirety,
Participant O3 is on the right track as to why the service could
be useful. She perceives however, that she cannot discuss the
issue with the doctor, implying that a different relationship, or
Bpoint^ in the doctor-patient relationship would be required.

Another discussion revealed that participants understood
the importance of contacting a healthcare facility in case of
future pregnancy. One participant even conjectured about
prenatal detection of retinoblastoma, for eventual prevention:

Facilitator: And can you tell me what you will do step-
by-step if you or your child gets pregnant again? You
might have older children, I really don’t know, but can
you explain to me what you will do step-by-step?
Participant O2: To go and get tested.
Participant O3: Go for test to any doctor nearby.
Participant O1: The same thing that the others have
already mentioned. I’ll have to rush to the nearest hos-
pital and ask a doctor I’ll find there to run some tests to
see if the child in the womb might have that illness and if
possible to give treatment which I can take before the
child grows in the womb.
(Participants O1, O2 and O3 are mothers of children
with retinoblastoma.)

Subtheme 2. Financial Support (n = 5 Groups) The finan-
cial burden associated with cancer treatment was discussed as
a major barrier to accessing appropriate care and long-term
well-being of families:

So it’s, cancer is associated with poverty in Kenya. If you
are not well-up. Those who are well-up can manage. –
Participant B2, aunt (primary caregiver) of a child with
retinoblastoma
There are many [things we face], like finances, and I
was a working mother, but I had to quit my job because
of my child. –Participant J5, mother of child with
retinoblastoma

Financial support, particularly from government institutions,
was outlined as a key facilitator in copingwith retinoblastoma.
Participants recognised the National Hospital Insurance Fund
(NHIF, http://www.nhif.or.ke) as a key reason for their ability
to access cancer care:

NHIF has really helped. I don’t know if it weren’t for the
NHIF if we could manage the cost. –Participant C2,
father of child with retinoblastoma

The discussion on financial barriers in accessing treatment led
to a discussion on what genetic testing would cost if it were
available in Kenya:

Participant B7: I also hear the genetic analysis is very
expensive. Someone is telling me that it is very expen-
sive, the genetic analysis. So, to go for that is very ex-
pensive. But you can tell us how we are supposed to do
it. Whether she should go to have the check-up before
she conceives or if this…
Participant B2: Of which we have tried, it is not avail-
able in Kenya.
(Participant B7 is a father of a child with retinoblastoma;
Participant B2 is an aunt (primary caregiver) of a child
with retinoblastoma.)

Subtheme 3. Psychosocial Support (n = 5 Groups) The
need for psychosocial support for both patients and parents
was identified as being important for coping with the diagno-
sis and moving towards treatment. The inclusion of a coun-
selor as part of the healthcare team was welcome. For
example:

A bit of counseling was given to us. He prepared us
psychologically…And from there, we started gaining
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courage. –Participant C2, father of child with
retinoblastoma
So, counseling [would be helpful]. So, for both the child
and the family. –Translated from Participant A1, mother
of child with retinoblastoma
Because even those people who have HIV, they have
counselors who talk with them. Even the child, they
understand, BI have this disease, so this and this and
this.^ So you need to be advised… –Participant B7, fa-
ther of child with retinoblastoma

Emotional support through hospital support groups, including
for children, were all suggested as beneficial ways to move
forward after the diagnosis.

Maybe they can form, like they formed the support
group, to encourage the kids and to also offer facilities
for the kids so the parents and the kids may feel encour-
aged and feel accepted by society. And they also feel that
they can move on. And to also learn with the other kids
and also to accept themselves. –Participant C4, survivor
and mother of child with retinoblastoma

Because the time you are told that you child has that disease,
you are down, but with support groups together with people
with the same problem, then you are encouraged. –Participant
J5, mother of child with retinoblastoma

What helps me and even gives me strength is that when I
come here, I see others who are covered, others are
getting treatment, others again are healed and they go
back home. So, I see that am not the only one taking this
journey, we are many. –Participant J7, survivor and
mother of child with retinoblastoma

Some participants indicated that their faith was a source
of support:

So, what has given me strength is to know the word
of God and that it’s God who heals. We get treatment,
but it’s God who heals, and this is what has given me
strength knowing that God is the one who gives life,
and so I got courage to continue with the clinic say-
ing BLet me continue with this, and You too, God
who heals, please heal my child.^ –Participant O3,
mother of child with retinoblastoma
Prayers. Prayers first, and aside that, you have
trust in treatment because God also says to work
hard and He’ll help you. So first run to God and
later to the doctor and trust in those two, but God
is Mighty because He is there during all those
treatment. –Participant O1, mother of child with
retinoblastoma

Subtheme 4. Education for Survivors and Families (n = 4
Groups) Many participants highlighted a need for long-term
training or informational workshops on retinoblastoma for
patients and families. Information to be discussed in these
training sessions revolved around understanding the cause
and treatment of the disease, particularly targeting young pa-
tients as they grew older:

Here I was thinking, this: our children who have this
problem, when they grow up to a certain age, if they
can be called for a training and let them understand
what is this, what was done. –Participant B2, aunt (pri-
mary caregiver) of child with retinoblastoma

Training for parents was also deemed to be necessary in order
to relay this information to their affected children in the future,
as this participant explained:

For me, I’ll need more information because this is some-
thing that came just like that, I might need to go school
with the doctor in order to give information, BLook your
eyes are this way^ for the child to understand early
enough… I’ll need more information and also a doctor
too, who will explain to him and help my child accept
himself. –Participant J1, father of child with
retinoblastoma
The problem is, we don’t even know what to tell her, the
cause. What the cause is. So, I think, we don’t have
enough information. –Participant B5, father of child
with retinoblastoma
I say support for more training to be enlightened about
it. –Participant B2, aunt (primary caregiver) of child
with retinoblastoma

Some participants talked about the need for explanations of
genetics in simpler language, and gaining a better understand-
ing of the cause of retinoblastoma:

And, okay, now on our part it becomes a bit confusing.
Because when you look at inheritance, you look at your
lineage, there is no such occurrence. But when you come
to the bit of genetics, maybe that’s where maybe we can
do more emphasis because you know gene, genealogy is
a bit complicated, so for a layman, you really have to
explain to him. And that testing, maybe it can be done
before the child is being operated on so that you are able
to know if the gene is right somewhere in between the
mother or the son. Because the issue of inheritance is a
bit vague. –Participant B5, father of child with
retinoblastoma
That one can be addressed by getting a clear picture of
the cause of it. Because we are still oscillating between
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hereditary and genetics. So, we are not very clear here.
When are we going to be able to prevent future cases?
The medical team, if they can give us information about
that, now we will be able to prevent future cases in the
future. Yeah, because we are still not very clear about the
heredity and the genetic part of it. It’s still vague, yeah. –
Participant B5, father of child with retinoblastoma

Discussion

This study is the first to take a patient-centric approach to
understanding the knowledge experiences, and attitudes on
genetics amongst retinoblastoma survivors and their fami-
lies in Kenya. The idea for this study arose from our pre-
vious research of clinician perspectives regarding the devel-
opment of cancer genetic services for retinoblastoma;
uncovering the patient perspective was identified as a pos-
sible route to informing and improving patient and family
counseling (He et al. 2014). The current study revealed that
while most survivors and parents held misconceptions or
had limited knowledge about retinoblastoma genetics, they
felt that they required more information, and more simpli-
fied explanations, from healthcare teams. Some participants
indicated they felt they could not ask questions of their
clinicians, suggesting that doctor-patient interactions may
be structured in a way that does not encourage discussion.
It is also possible that the social stratification pervasive in
Kenyan society is perceived as a barrier to patient commu-
nication with their doctor. The study also revealed mild
dissatisfaction with the explanations received from the
healthcare practitioners, prompting participants to seek in-
formation from the Internet, or emotional support from
others with experience of retinoblastoma. Remarkably, de-
spite their incomplete understanding of retinoblastoma ge-
netics and limited exposure to genetic services, several par-
ticipants held positive views of genetic testing, particularly
because of its perceived ability to assist with informed
family planning and possible future prevention of disease.

It is interesting that participants made reference to preven-
tion, as this idea is presently at the forefront of cancer research.
For retinoblastoma, prevention is not yet a reality, however
early prediction through genetic testing can result in early
diagnosis with less advanced disease, which is treatable with
less intensive therapy and results in better visual outcomes
(Soliman et al. 2016). Pre-implantation genetic diagnosis is
also an option for survivors wishing to avoid retinoblastoma
in their children (Xu et al. 2004). Even though it is currently
unavailable in many LMICs including Kenya, 8 participants
(26%) reported having had genetic testing for retinoblastoma
(Table 2). This self-report is likely not reflective of the actual
number tested, as in our experience less than 1% of affected

families have accessed genetic testing outside Kenya. It is
possible patients assumed they had received testing, and did
not initially understand what Bgenetic testing^ referred to.
Through the focus groups, genetic testing was discussed more
comprehensively, and importantly, they revealed that genetic
testing is welcome by survivors and parents.

Overall, the present sample expressed a strong desire for
the availability of and easy access to genetic services in
Kenya. This is an important result of this study, as genetic
services are often perceived to be irrelevant for populations
in LMICs. The desire to prevent retinoblastoma may be a
reflection of the significant burden the disease has on the lives
of the participants: issues including family conflict, emotional
distress, social stigma and financial strain were often brought
up in discussions. These issues may be amplified due to the
socioeconomic challenges inherent in LMICs like Kenya.

Genetic counseling may help to address anxieties and mis-
understandings associatedwith a diagnosis of heritable cancer.
A meta-analysis showed that genetic counseling significantly
reduces anxiety and improves the accuracy of perceived can-
cer risk amongst women with family history of breast cancer
(Meiser and Halliday 2002). Genetic counseling is primarily a
Western concept, and it is relatively undeveloped in Africa,
with few exceptions, mainly in South Africa. The participants
in our study expressed a need for psychosocial support and
further education on genetics, suggesting that formal genetic
counseling could be beneficial in the Kenyan setting. Our
team has previously experimented with an innovative training
module on cancer genetics to assist clinicians in filling the role
of genetic counselor for retinoblastoma families (Hill et al.
2015), however this was mainly focused on communicating
genetics of the disease with clinical accuracy, and did not
incorporate cultural or social factors into the training.

Sociocultural awareness and sensitivity during counseling
are important in effective knowledge uptake, improved risk-
management and decision-making by patients (Alford et al.
2014; Overby et al. 2013; Warren 2011). Some participants
indicated that their faith was a source of psychosocial support;
while no participant reported belonging to a traditional reli-
gion, it was evident that some traditional beliefs affected their
experience of retinoblastoma (e.g. the societal association be-
tween witchcraft and cancer). Future genetic counseling pro-
grams in Kenya could be tailored to address these social and
cultural issues identified in our study, such that disclosure of
genetic information does not exacerbate the social burdens
faced by families affected by retinoblastoma. For example,
counseling could aim to dispel myths about witchcraft to re-
duce social stigma (possibly by engaging traditional and reli-
gious leaders), and patients could be empowered to ask ques-
tions to overcome class barriers that may be at the root of
participants’ discomfort with asking questions of clinicians.

The communication of genetic concepts in linguistic and
culturally acceptable ways to patients has also been shown to
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significantly improve efficacy of genetic services in cross-
cultural settings or LMICs (Berry 2013; Harper 2010; He
et al. 2014; Wessels 2014). In this study, many study partici-
pants had some exposure to genetic concepts or terminology,
and they were generally familiar with the English word
Bgenetics^ or the Swahili word Bjenetikia.^ However, this un-
derstanding was often superficial, as most participants demon-
strated incomplete understanding of the terms, similar to other
studies which have shown that patient and public knowledge of
genetic concepts is limited (Haga et al. 2013; Kessler et al.
2007).

The most common misconception in our study was related
to conflation between the terms Binheritance^ and Bgenetics.^
This caused many to interpret retinoblastoma as something
that Bruns in families.^ This concept was hard for participants
to believe, especially for those who did not have a positive
family history of retinoblastoma or other cancers. This caused
many to doubt the genetic underpinning of retinoblastoma,
leading to dissatisfaction with the physician’s explanation,
and sometimes impacted the acceptance of the diagnosis. It
also led many to attribute retinoblastoma to social or environ-
mental factors, or to not believe retinoblastoma could be can-
cer in the first place. Prior research indicates that knowledge
of genetics and etiology of cancers differ across and within
different communities and socioeconomic levels (Berry
2013). For example, in the USA, awareness of the genetic link
of cancers is generally lower among African Americans, pos-
sibly linked with the poorer cancer outcomes amongst this
population (Halbert et al. 2005). Taken together with the re-
sults of our study, this indicates that genetic counseling in
Kenya could aim to clarify underlying concepts of genetics,
perhaps by using accessible terminology and analogies, such
that patients and parents understand that cancer-causing gene
mutations can occur in the absence of family history.

Currently in Kenya, frequent follow-up is recommended
for all patients and next pregnancies when genetic testing is
not available (Ministry of Health Kenya 2014). It is possible
that this recommendation contributes to survivor and parent
confusion, as the practice implies retinoblastoma Bruns in
families,^ something at odds with an absence family history
of cancer. Genetic testing can identify the 55% of patients who
have the non-heritable form of retinoblastoma, and eliminate
the need for frequent follow-up and screening of their families
(Dimaras et al. 2015). Genetic testing holds promise to allevi-
ate much of the current confusion among Kenyan patient fam-
ilies, reduce financial strain (by eliminating the need for re-
peated examinations of family members), and possibly pre-
vent family conflict and social stigma (by eliminating a source
of Bblame^ for disease). Despite these potential benefits, clin-
ical genetic testing is often considered to be a luxury for
healthcare in LMICs due to its perceived high costs. It is true
that there is a correlation between poverty and access to cancer
services (Freeman 2004; Palacio-Mejía et al. 2003); indeed, a

major theme of discussions was the financial burden of cancer
care as a whole, and some participants recognized that genetic
testing would add to this financial strain. Participants often
cited NHIF coverage as a significant source of support that
enabled them to access cancer care.

The NHIF is the Kenyan government’s social health insur-
ance scheme, which aims to reduce the financial burden of
medical care on patients. Patients pay into the scheme with a
monthly fee of 500 Kenyan Shillings (~5 USD). The NHIF
primarily covers in-patient services, including cancer investiga-
tions and chemotherapy. Certain out-patient service have been
covered by the NHIF since 2015. This includes Bhealth and
wellness counseling^ such as screening for some cancer types
(http://www.nhif.or.ke/healthinsurance/outpatientServices#).
Thus, it is not unreasonable to suggest that genetic counseling
could be one such out-patient service covered in the future. A
cost-benefit analysis could possibly make the case for NHIF to
start covering genetic testing, if the potential social impact and
downstream cost savings outweigh the upfront costs of
implementing the service.

Study Limitations

As our study took place in Kenya, our results may not be
generalizable to other settings. Also, while the recruitment
strategy aimed to include the voices of both parents and sur-
vivors, the majority (94%) of our participants represented the
perspectives of parents, most young mothers. The limited sur-
vivor participation may be because the number of adult survi-
vors in Kenya is low to begin with (Gichigo et al. 2015), and
that the few survivors who could participate did not live near
Nairobi, where the study was based. As a result, the findings
of the study represent largely a parent perspective, and primar-
ily that of individuals quite new to retinoblastoma. That said,
the children with retinoblastoma represented by our study
population was consistent with the composition of the broad
retinoblastoma population, in which only 5–10% have a fam-
ily history of disease, and as their primary caregivers, the
parent perspective is essential to inform patient care.

Practice Implications

The survivor and parent perspectives lend some important
considerations for the current counseling approach by clini-
cians. First, clinicians can consider that the parent/survivor
may be interested to engage in a more complex discussion
of genetics. Clinicians can allow for the space for families to
feel comfortable asking questions, perhaps in a support group
set-up, a format about which many participants were enthusi-
astic. Furthermore, clinicians can reflect upon and inquire
about the family context, and take into account potential
downstream effects that genetic information may have on
the family unity or social stigma. Taken together, the results
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may suggest a need to develop formal genetic counseling
training programs and services in Kenya.

Research Implications

The results of this study call for the design and evaluation of
genetic health service interventions. These interventions in-
clude: a culturally competent genetic counseling program that
provides psychosocial and informational support to improve
understanding of genetic concepts, promote positive coping
strategies and alleviate family conflict; a genetic testing ser-
vice to confirm heritable cases (45% of cases) and eliminate
risk (55% of cases); a cost-benefit analysis of genetic testing
coupled with advocacy to the Ministry of Health.

Conclusion

The study explored the perspectives of retinoblastoma survi-
vors and parents in an underserved and underrepresented
global population with respect to the provision of cancer ge-
netic services. These findings are essential for the develop-
ment of accessible, patient-informed, culturally appropriate
genetic services in LMICs such as Kenya.
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