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Abstract
Predispositional genetic testing of children for adult-onset health risks is typically only used when prevention and screening
measures have utility during childhood. Little is known about how children and their parents may use predispositional risk
information, including whether it changes their interactions around risk-reducing prevention and screening behaviors. The
current study examined perspectives on family interactions around skin cancer prevention and control practices through 1 year
after test reporting and counseling among children who received melanoma predispositional genetic testing and their parents.
Eighteen children (50% carriers, 56% male, mean age = 12.4 years) and 11 parents from 11 families participated in semi-
structured interviews 1 month and 1 year after receiving the child’s test result. Both parents (73%) and children (50%) reported
making changes to family skin cancer prevention and control practices after receiving the test result. Parent- and child-reported
discussions about melanoma prevention increased over time (36% parents and 61% children at 1 month, 73% parents and 67% at
1 year). One-quarter (27%) of parents and no children reported having conflicts about sun protection or screening 1 year after test
reporting. A majority of parents (63%) reported treating their child differently at the 1-year follow-up, especially among carriers.
Predispositional genetic testing for melanoma was associated with reported changes to plans for and discussions about sun
protection, and high levels of parent-child collaboration to implement child sun protection. Future work could seek to identify
child and parent factors and interactions that predict improved prevention and screening behaviors following pediatric
predispositional genetic testing.
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Predispositional genetic testing can inform individuals of their
risk for one or more diseases, and provides a context within
which disease-specific preventive recommendations are pro-
vided. Predispositional genetic testing of children for adult-
onset diseases is generally only recommended when positive
test results have direct implications for preventive services or
behaviors that can be implemented during childhood (Botkin
et al. 2015; Ross et al. 2013). For example, predispositional
genetic testing has been used to provide information on risk
for early-onset cancers or tumors, such as in the case of famil-
ial adenomatous polyposis, retinoblastoma, and multiple en-
docrine neoplasia type 2 (Brandi et al. 2001; Leoz et al. 2015;
Rao et al. 2008). Recently, we reported the first study of pro-
vision of CDKN2A/p16 (referred to as “p16” hereafter) test-
ing to minors (Stump et al. 2018).

Mutations in p16 are associated with significant increases
in certain cancer risks, including a 28–76% lifetime risk for
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melanoma (Begg et al. 2005; Bishop et al. 2002). Strategies to
prevent melanoma, such as use of sun protection (e.g., sun-
screen, protective clothing) that decreases ultraviolet radiation
(UVR) exposure, are important for p16 mutation carriers, due
to evidence that environmental factors (e.g., UVR exposure)
are associated with increased melanoma penetrance (Bishop
et al. 2002). In addition, melanoma prevention strategies are
particularly important to implement during childhood because
UVR exposure and the occurrence of severe sunburns early in
life are the primary modifiable risk factors for melanoma later
in life (Balk 2011; Williams et al. 2011).

The literature suggests that children who receive
predispositional genetic testing for a variety of health risks
are not, on average, distressed as a result of the testing, and
could experience benefits (Botkin et al. 2015; Stump et al.
2018; Wakefield et al. 2016). For example, children who re-
ceived p16 testing and their parents reported that children had
low levels of anxiety, depressive symptoms, and cancer worry,
and improvements in use of sun protection and lower sunburn
occurrence regardless of mutation status (Stump et al. 2018).
Prior prospective studies have generally focused on children’s
psychological adjustment to test results in the early months
after testing. Much less is known about how parents and chil-
dren use information on the child’s genetic risk, and how
family interactions may change over time as a result of know-
ing the child’s genetic risk for a future disease (Wade et al.
2010; Wakefield et al. 2016; Wu et al. 2016). A few studies
have examined children’s perspectives on family interactions
following testing (e.g., for Duchenne muscular dystrophy and
other diseases with symptoms presenting during childhood),
and these results indicate that the majority do not perceive
changes, such as being treated differently by parents or sib-
lings (Järvinen et al. 2000a, b). In the case of pediatric testing
for mutations in p16 where the health condition for which
children are at risk is not expected to present until adulthood,
it is currently unknown what family interactions and practices
related to risk-reducing behaviors may change in the months
following receipt of test results. For example, it is possible that
families may discuss prevention and screening behaviors
more frequently after receiving test results, parents may be
more vigilant about the child’s prevention and screening be-
haviors which could lead to increased parent-child conflicts,
or parents may choose to share childrens’ test results with
other family members in order to garner support in
implementing child sun protection strategies.

Better understanding parents’ and children’s perspectives
on consequences associated with pediatric predispositional
genetic testing for adult-onset conditions could inform devel-
opment of family-focused approaches to providing informa-
tion on children’s disease risks and to promote healthy adap-
tation to knowledge of this risk. The current study focused on
a qualitative exploration of parent and child perspectives on
changes to, family interactions about, and future plans related

to skin cancer prevention and control practices through 1 year
after children and their parents received information on the
child’s p16 status.

Methods

Participants and procedures

Childrenwere eligible to participate in the current study if they
(1) had a parent with a confirmed p16 mutation, (2) were
between the ages of 10–15 years, (3) did not have a personal
history of melanoma, and (4) had not already received mela-
noma genetic testing. Potentially eligible children were iden-
tified using research records from studies involving
melanoma-prone families.

Families were asked to participate in an in-person baseline
visit that included pre-test counseling, an in-person counseling
and test disclosure visit 2–4 weeks post-baseline, a 1-week
phone follow-up (1-week post-counseling and test disclosure),
an in-person 1-month follow-up visit 1-month post-counsel-
ing and test disclosure, and an in-person 1-year follow-up, a 1-
year post-counseling and test disclosure. Of the 23 eligible
children, 20 (87% recruitment rate) enrolled in the current
study along with a parent and completed the baseline visit.
One family (two children and their parent) withdrew prior to
the 1-month follow-up due to their busy schedule. The 18
remaining children, from 11 families, were included in the
current analysis and participated in all assessments reported
in the current analysis.

Additional details on recruitment and study methods are
provided elsewhere (Stump et al. 2018). In brief, the genetic
counseling protocol included two sessions with a Certified
Genetic Counselor. At the pre-test genetic counseling session,
all children enrolled from the same family along with at least
one parent met with a genetic counselor to review information
on melanoma and p16 genetic testing. This information was
provided to families along with an opportunity to ask ques-
tions, so that families could make a decision about whether the
children would undergo p16 testing. All families participating
in the pre-test genetic counseling decided to proceed with p16
testing. The post-test genetic counseling session and test dis-
closure was completed separately for each child along with at
least one parent. Genetic counselors briefly reviewed informa-
tion onmelanoma and p16 testing and provided the child’s test
result. Information reviewed included an overview about
genes/p16 (e.g., everyone has the p16 gene, some people have
one copy of the gene that is not working which results in a
higher chance of developing melanoma). If participants tested
negative, the information given included that they do not have
the non-working gene, and their chance of getting melanoma
is about the same as other children. Regardless of their muta-
tion status, all children received information on how to reduce
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sun exposure and check their skin. Children who tested posi-
tive also received a recommendation to obtain an annual total
body skin examination by a healthcare provider. All materials
were created to be developmentally appropriate for children.

Children and parents were provided with gift cards in ap-
preciation for their time as well as travel compensation if the
family resided more than 50 miles away from the cancer cen-
ter. All study procedures were approved by the relevant
Institutional Review Board.

Demographic measure

Parents were asked at the baseline assessment to report on
childrens’ and the family’s demographic information, includ-
ing the child’s age, sex, race/ethnicity, and color of untanned
skin, the parent’s sex and personal melanoma history, and
household income. Parents were also asked during the screen-
ing process to identify first- and second-degree relatives diag-
nosed with melanoma.

Interview assessment

Parents and children were separately asked to complete in-
person semi-structured interviews with a research assistant
1 month and 1 year after genetic test reporting and counseling.
Responses to the interview questions were grouped by carrier
status. For parents, if at least one of their children was a p16
mutation carrier, the parent was considered in analyses to have
children who were carriers. Due to the limited sample size, de-
scriptive statistics (e.g., frequencies and proportions) were used
to quantitatively summarize the results of the measures below.

Changes to skin cancer prevention and control practices One
month after genetic test reporting and counseling, parents and
children were asked about changes in children’s use of sun
protection (“Have you made plans to do things differently
after receiving risk counseling?”). For analysis, responses to
this question were dichotomized (Yes/No).

Family discussions and collaboration on sun protection One
month and 1 year after test reporting, parents and children
were asked closed-ended questions about their family discus-
sions related to sun protection and screening: “Now that you
have received risk counseling, does your family talk about
wearing sunscreen and protective clothingmore, less, or about
the same amount?” and “Now that you have received risk
counseling, does your family talk about conducting skin
self-exams more, less, or about the same amount?”

One-month and 1-year post-test reporting and counseling,
participants were asked how involved parents were in the
child’s sun protection habits. Participants were asked to select
one of four response options, adapted from prior studies fo-
cused on children with diabetes (Berg et al. 2013): Supportive

(parent is indirectly involved in their child’s sun protection
habits), Worked Together (parent is very involved and works
together with their child to help with child sun protection),
Took Charge (parent takes charge of their child’s sun protec-
tion habits), or Uninvolved (parent allows child to have com-
plete responsibility for sun protection habits).

Parental treatment of children after test result disclosureOne
month and 1 year after testing, parents were asked whether
their child was treated differently after receiving their melano-
ma risk information (“Do you or other members of your fam-
ily treat the child differently than other people in your family
because of their melanoma risk?”). For analysis, responses to
this item were dichotomized (Yes/No). Parents were also
asked, “Are there instances in which you might have been
more or less protective of your child since they received their
genetic test result risk counseling than you are of your other
children?” These responses were categorized into an increased
level of protectiveness, decreased level of protectiveness, and
no change in level of protectiveness.

Family conflicts One year after genetic test reporting and
counseling, parents and children were asked about their con-
flicts related to sun protection or screening since risk counseling
and genetic testing (“Since you/your children have received risk
counseling and genetic testing, have you or another family
member had any conflicts or disagreements with your child
about sun protection, behaviors or screening?”) and responses
were dichotomized into the presence or absence of conflicts.

Sharing risk information and future plans to discuss sun pro-
tection and screeningOne year after genetic test reporting and
counseling, parents were asked about their conversations with
other adults about children’s risk information, sun protection,
and screening (“Since your children received risk counseling
and genetic testing, have you had any conversations related to
the risk information, sun protection behaviors or screening
with another adult?”) and their responses were dichotomized
(Yes/No). Parents were also asked about their plans for sun
protection and screening discussions with their children in
the future, including intentions to continue these discussions
(“How much do you plan on continuing to discuss sun protec-
tion and screening with your children as they get older?”
Responses were categorized into “More frequent conversa-
tions,” “Less frequent conversations,” or “Same amount as
current”) and expectations for whether these discussions would
change as children aged were dichotomized into Yes/No.

Results

In total, 18 children (mean age = 12.4 years, SD = 1.9) and 11
parents from 11 families participated in the current study
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(Table 1). Approximately half (56%) of children were male.
All participating parents were mothers and 46% had a person-
al history of melanoma. Half of children (50%) were carriers
and the other half were noncarriers.

Changes to family skin cancer prevention and control
practices 1 month after genetic test reporting
and counseling

One-month post-genetic test reporting and counseling, the
majority of parents (73%, n = 8) and half of children (50%,
n = 9, 8 of whom had a parent who also reported making a
change) reported that as a family, they had made changes to
their implementation of sun protection or screening strategies
after receiving the child’s p16 test result (Table 2). For exam-
ple, parents described that they were more careful to apply and
re-apply sunscreen for their children and to bring their child to
see a dermatologist for screening, and children reported that
their families brought umbrellas more frequently on trips out-
doors and that they bought new swimsuits that provided more
skin coverage. A larger proportion of parents with at least one

child who was a p16 carrier and children who were carriers
reported making these new sun protection or screening plans.
Among parents, 83% with at least one child who was a carrier
reported making family plan changes versus 60% with only
noncarrier children. Among children, 67% of carriers reported
making family plan changes versus 33% of noncarriers
(Table 2).

Family interactions around melanoma prevention
and control strategies over time

Discussions about melanoma prevention and control strate-
gies Both parents and children reported increased frequency
of family discussions about sun protection after genetic test
reporting and counseling (Table 2). For example, across the
entire sample, 36% of parents (n = 4) at the 1-month follow-up
and 73% of parents (n = 8) at the 1-year follow-up reported
that their families talked about sun protection more frequently.
A relatively small proportion (17%) of parents who had at
least one child who was a carrier reported discussions about
sun protection at 1 month whereas 60% of parents whose

Table 1 Participant demographic characteristics

Parent reported (n = 11)a

Child age Mean (SD) Range

12.4 (1.9) 10–15

Child sex n (%)

Male 10 (56)

Female 8 (45)

Child p16 carrier status

Carrier 9 (50)

Noncarrier 9 (50)

Color of child’s untanned skin

Very fair 2 (11)

Fair 9 (50)

Olive 6 (33)

Light brown 1 (6)

Child health insurance status n (%)

Yes 18 (100)

Child race/ethnicity n (%)

White/Non-Hispanic 18 (100)

Parent sex n (%)

Female 11 (100)

Parent melanoma history n (%)

Yes 5 (46)

Number of relatives with melanoma Mean (SD) Range

3 (1.9) 0–6

Household income Median Range

$90,000–$99,000 $30,000–$100,000+

a Parents with more than one child participating in the study responded to these items individually for each child who participated
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children tested negative reported having these discussions at
1 month. The majority of parents (64% at 1 month, 55% at
1 year) and a smaller proportion of children (50% at 1 month,
28% at 1 year) reported that the family talked more frequently
about conducting skin self-exams (Table 2).

Parent-child collaboration on child sun protection Across the
sample, the vast majority of parents and children reported that
they were either “supportive” or “worked together” to imple-
ment child sun protection strategies (parents: 1 month = 73%,
1 year = 100%; children: 1 month = 94%, 1 year = 95%;
Table 2). The lowest proportion of individuals who reported
that they “worked together” on child sun protection were chil-
dren who were noncarriers (1 month and 1 year = 33%;
Table 2). The highest proportion of individuals who reported
that they “worked together” on child sun protection were par-
ents of noncarriers at 1 month (80%).

Changes in how parents treat their children
after genetic test reporting and counseling

At 1-month post-test reporting and counseling, few parents
reported treating their child differently (overall: n = 1, 13%;
carriers: n = 1, 11%; noncarriers: n = 0, 0%; Table 2). The one
parent who reported treating his or her child differently stated
that they now used “more sunscreen than anyone else” with
their child who was a carrier. A larger proportion of parents
reported treating their child differently at the 1-year follow-up,
especially among carriers (overall: n = 5, 63%; carriers: n = 4,
44%; noncarriers: n = 1, 11%; Table 2). In particular, parents
of children who were carriers reported that they were more
vigilant about implementing sun protection, particularly for
their child who was a carrier. For instance, one parent with
multiple children noted, “We are more apt to pour sunscreen
on him (child who was a carrier) because his risk is higher. We
do it to all of them but we are more aware with him.”Only one
parent of a noncarrier reported a change in how they treated
the child, and expressed that they were “less worried” about
the child who was a noncarrier than their child who was a
carrier.

When asked whether they were more or less protective of
their child at the 1-month follow-up after receiving the child’s
genetic test result, 28% of parents reported that they were
more protective of their child and 67% (n = 12) endorsed no
change (n = 1 missing; Table 2). At 1-year post-genetic test
reporting, 17% of parents (n = 3) reported that they were more
protective of their child, 78% (n = 14) endorsed no change,
and one parent (5%) expressed mixed levels of protectiveness
such that they were less worried about their child who was a
noncarrier than their child who was a carrier but due to the
education received through the study, they were “more wor-
ried about all of my kids.”
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Family conflicts about sun protection or screening

One year after genetic test reporting and counseling, approx-
imately one-quarter of parents (27%, n = 3) reported that they
or another family member had any conflicts with children
about sun protection or screening. These conflicts included
child complaints about screening, child attempts to evade
thorough sunscreen application, and child expression that sun-
screen is inconvenient or takes too much time. Of the parents
who had one or more child with a p16 mutation, 33% (n = 2)
reported presence of such conflicts with their children, while
20% (n = 1) of parents of children who were noncarriers re-
ported presence of such conflicts. No children (0%) reported
having conflicts with parents or other family members about
sun protection or screening.

Sharing risk information and parents’ future plans
1 year after testing reporting and counseling

The vast majority of parents (82% overall, n = 9; 83% of par-
ents of carriers, n = 5; 80% of parents of noncarriers, n = 4)
reported that they had had conversations about the child’s risk
information, sun protection, or screening with another adult,
including spouses, immediate and extended family members,
and co-workers (Table 2). For example, parents described that
they shared the child’s test results with the child’s grandpar-
ents, and that they shared general sun protection recommen-
dations (e.g., type of sunscreen to use, frequency of applica-
tion) with individuals including the child’s other parent,
grandparents, siblings, extended family, and neighbors.

All parents (100%), regardless of their child’s test status,
reported that they planned to continue discussion about sun
protection and screening with their children regularly and con-
tinuously as they get older. At the 1-year follow-up, 73% of all
parents (n = 8) reported that they believed that their conversa-
tions about sun protection and screening with their children
would change as their children got older (parents with at least
one child who was a carrier: n = 5, 83%; parents of only non-
carriers: n = 3, 60%; Table 2). For example, four parents re-
ported that they foresaw that they may need to have conver-
sations with their children as they got older about how
implementing sun protection would increasingly become the
child’s responsibility.

Discussion

Children who received p16 predispositional genetic testing
and their parents reported several notable changes to their
sun protection and screening plans, discussions, and interac-
tions within the family context. After receiving information on
children’s p16 test status, the majority of families reportedly
made new plans for sun protection, discussed sun protection

frequently, and parents and children collaborated as a unit to
implement sun protection strategies for children. These chang-
es appeared to be sustained over the 1 year following test
reporting and counseling. Although the modest sample size
precluded formal statistical comparisons, the observed chang-
es may have been more pronounced for children who had a
positive test result. A small proportion of participants reported
that parents were more protective of the child after test
reporting or that there were parent-child conflicts about sun
protection. In addition, the vast majority of parents reported
sharing information about the child’s melanoma risk and risk
reduction behaviors with other adults, which contrasts with
prior findings among first-degree relatives of patients with
sporadic melanoma showing that discussions about melanoma
occurred relatively less frequently (Harris et al. 2010).
Increased family discussions about sun protection, plans for
sun protection, and parent-child collaboration on sun protec-
tion could account for the reported improvements in sun pro-
tection previously documented in this pediatric sample
(Stump et al. 2018).

This study is one of the first to examine reported family
interactions, including interactions related to preventive health
behaviors, among children who received predispositional ge-
netic testing and their parents. Overall, children and their par-
ents reported beneficial changes to their interactions that may
have facilitated children’s use of sun protection. However,
several limitations are important to note. The study did not
include a baseline assessment of family interactions and thus
precluded examining prospective changes in family interac-
tions over time. While the current study was the first to exam-
ine post-test reporting family interactions among children test-
ed for p16mutations, the sample size was small, and therefore
the results should be replicated in larger samples in future
studies. Data from larger samples could also be analyzed using
formal tests of statistical significance to explore quantitative
changes over time and to stratify analyses by carrier status.
Carrier status will be important to examine in future test
reporting studies given evidence that non-carriers from fami-
lies with a known p16mutation may still have higher risks for
melanoma than the general population (Helgadottir et al.
2017). Test reporting studies will want to consider how best
to present information on elevated risk for melanoma among
non-carriers, as well as the role of other risk factors such as
skin type. The current study also was unable to compare chil-
dren who received p16 testing with children who were not
tested.

Future efforts to describe the effects of pediatric
predispositional genetic testing in this and other high-risk pop-
ulations could seek to understand individual parent and child
characteristics (e.g., understanding of risk information, child
age and gender, parent’s own carrier status), parent-child in-
teractions (e.g., modeling of desired preventive health behav-
iors, nature of parent-child collaborations to implement
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preventive health behaviors), and sibling interactions that con-
tribute to changes in the implementation of preventive health
behaviors (Wu et al. In press). Larger studies could also for-
mally test whether changes to such family interactions related
to the receipt of risk information may mediate changes to
preventive health behavior implementation.

Families with children who receive predispositional genet-
ic testing reported changes to their family interactions around
preventive health behaviors. Post-test counseling or other
family interventions could include provision of anticipatory
guidance to parents about discussing preventive and screening
behaviors with their children and others in the context of chil-
dren’s test results as well as about how to manage skin cancer
prevention and control behaviors with their children as they
become more independent with age or as new challenges
arise.
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