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Abstract

Pediatric brain tumor survivors are at risk for significant difficulties related to social competence.
Little research has examined factors that contribute to survivor social problems.

Purpose—The current study is grounded in a model of social competence for youth with brain
disorder and used qualitative and quantitative methods to obtain caregiver perspectives on survivor
social competence and identify pertinent risk and resistance factors.

Methods—The study occurred in two phases, including focus groups with 36 caregivers of 24
survivors and confirmatory interviews with 12 caregivers of 12 survivors.

Results—Qualitative content analyses resulted in three themes that were illustrative of the model
of social competence. Themes included 1) the impact of survivor sequelae on social function; 2)
the role of family in evaluating and promoting survivor social development; and 3) the match
between the survivor’s social context and developmental needs. Quantitative data supported the
associations between survivor social skills, survivor executive function and family functioning.

Conclusions—Overall, findings underscore the influence of risk and resistance factors across
different systems on survivor social competence and suggest directions for future research and
intervention efforts.
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Pediatric brain tumor survivors (PBTS) have the poorest health-related quality of life
(HRQL) [1] among childhood cancer survivors and are at risk for social difficulties [2].
PBTS have lower rates of peer acceptance and increased social isolation [2], and achieve
adult milestones (e.g., living independently) at lower rates compared to controls [3,4]. While
neurodevelopmental late effects, including neurocognitive [5] and physical deficits [3,4],
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likely contribute to poor psychosocial functioning [2], little research has examined factors
related to PBTS social functioning. Given the significance of social development [6],
additional research exploring PBTS social competence is needed.

Social competence refers to successfully attaining goals in social interactions while
maintaining positive relationships [7,8]. It is comprised of personal characteristics (i.e.
social skills), social interactions (i.e. prosocial, aggressive or withdrawn behaviors), and
social adjustment (i.e. perception of relationship quality and social/developmental goal
attainment) [8,9]. Social competence is a developmental construct dependent upon time,
context, and the self [9]. Prior research on PBTS social competence suggests deficits in
social adjustment [2]. Few studies have examined risk/resilience factors for survivor social
adjustment. In general, lower 1Q [10], attention and executive function problems [11], poor
facial expression recognition abilities [12], and lower socio-economic status [13] have been
associated with poorer parent-rated social adjustment.

Given the lack of research on survivor social adjustment and the complex challenges of
PBTS and families, studies are warranted that employ varying methodologies and a guiding
framework. Qualitative research, in particular, offers opportunities to provide in-depth
understanding of multiple aspects of families” experiences with survivor social competence
that can guide future research and clinical intervention [14]. Furthermore, qualitative
research that employs a guiding theoretical framework strengthens the conceptualization and
methods of such procedures and the various factors that should be explored [14].

A model of social competence for childhood brain disorder (Figure 1) [8] provides a
framework for enhancing our understanding of PBTS social functioning [15]. The model is
grounded in developmental psychology and social cognitive neuroscience and emphasizes
the role of neurocognitive function and social cognition abilities [8, 16]. These abilities
influence interactions with peers and subsequently social adjustment. The model also
specifies risk and resilience factors that may moderate the impact of CNS insults on three
domains of social competence [8, 16, 17]. These factors encompass insult-related and
proximal environmental (e.g., family functioning, parenting style) and distal environmental
non-insult-related variables (e.g., socioeconomic status) [10, 18].

The model of social competence [8] informs the current study by providing comprehensive
factors to examine, thereby reducing bias. The primary aim of this study was to use
qualitative methods to obtain caregivers’ perspectives on survivor social competence and
important risk/resilience factors. Such data may increase our understanding of survivor
social competence and relevant influences, inform future longitudinal investigations, and
facilitate intervention development [19]. A secondary aim was to use quantitative data to
supplement the qualitative data and further describe the sample.

This study involved two phases with caregivers of PBTS ages 8-17 years. The first phase
included focus groups and content analysis of qualitative data to identify themes.
Questionnaire data also were collected to explore themes quantitatively. The second phase
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involved individual confirmatory interviews with caregivers to substantiate the themes
identified in the focus groups [20]. Such an approach enhances the rigor of the methodology
and the validity of the findings [20]. For both phases, purposeful, maximum variation-based
samples were recruited to obtain data from varying perspectives [21]. Caregiver eligibility
criteria included 1) being the parent/guardian of a PBTS meeting eligibility criteria; 2) living
with the survivor at least 50% of the time; and 3) former/current involvement in their
survivor’s oncology-related care. Survivors were at least five years from diagnosis and two
years removed from tumor-directed treatment. Survivors with neurofibromatosis (n = 54) or
a history of cognitive or developmental delays prior to brain tumor diagnosis noted in their
medical record (n = 8) and those from non-English speaking families were excluded. Figure
2 provides a recruitment overview. Focus groups occurred at the cancer center while
interviews were conducted via phone. An institutional review board approved all study
procedures. Participants did not differ from non-participants on any demographic variables.
Three participants from the focus groups also participated in a confirmatory interview.

Focus Group Procedures

Up to two caregivers per survivor were invited to participate in focus groups. Caregivers
were contacted via letter and then by phone. Of the 17 families that actively declined to
participate, typical reasons included distance to the hospital and feeling too busy. Facilitators
obtained informed consent and guided discussion using scripts (Appendix 1). Participants
were asked to discuss a) survivor social functioning (e.g., “How do they get along with
others their own age?”), b) factors contributing to social functioning (e.g., “What factors
work for/against your survivor in social situations?”), and c) their attempts to promote
survivor adjustment (e.g., “What kinds of things have you tried to promote better social
relationships?”). Focus groups lasted approximately 1.5 hours and were audiotaped and
transcribed. Focus groups were moderated by a licensed psychologist (MH) or nurse (JD),
both with experience in conducting focus groups and pediatric neuro-oncology. Participants
completed a demographics questionnaire and measures described below. Caregivers were
compensated for participating.

Measures

Family Functioning: The 12-item General Functioning Scale from the McMaster Family
Assessment Device (FAD GFS) measured general family functioning [22]. Higher scores
(range 1-4) indicate greater dysfunction with scores above 2.0 representing poor family
functioning. Internal consistency was .91.

Survivor Social Adjustment: Caregivers rated survivor social adjustment using the PedsQL
4.0 [23]. The PedsQL 4.0 measures HRQL across physical, emotional, social and school
domains over the past month. Social HRQL scores were used in analyses with higher scores
representing better functioning. Internal consistency was .77 for social HRQL.

Survivor Executive Functioning: The Global Executive Composite (GEC) from the
Behavior Rating Inventory of Execute Function (BRIEF) assessed executive function [24],
with higher scores suggesting greater dysfunction. Internal consistency was .98 for GEC
SCores.
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Survivor Social Skills: The Social Skills Improvement System (SSIS) evaluated social
skills and problem behaviors [25]. Higher social skills scores indicate better developed
skills, while higher problem behaviors scores indicate more difficulties. The internal
consistencies were .94 and .97 for the social skills and problem behaviors scales,
respectively.

Confirmatory Interviews

Interviews with caregivers of PBTS were conducted to confirm the themes identified from
focus groups. Participants read a fictional case summary (Appendix 2) of a PBTS that
highlighted the identified themes and then responded to standardized questions (Appendix
3). Caregivers completed a demographics questionnaire and were compensated for
participating.

Data analyses

Results

Qualitative data—~Qualitative data from focus groups and interviews were analyzed the
same way using ATLAS.ti© software. Analysis followed an established protocol using
content analytic methods, including deductive and inductive approaches. Qualitatively-
oriented content analyses evaluated the data, initially directed by an a priori list of codes
[26]. Analysis proceeded from specific codes to broader categories to larger themes.

Coding teams reviewed and coded transcripts using inductively-derived codes. Primary
coders coded each transcript followed by secondary coders, who reviewed the coding and
suggested edits. Coding teams discussed discrepancies until reaching a consensus. An audit
trail was kept to enhance rigor [27]. A working group reviewed coding categories and their
related content to identify broader themes. Focus groups and interviews were conducted
until it was determined that saturation had been achieved. Given that the results from the
individual interviews largely confirmed the findings from the focus groups, the qualitative
findings are presented together.

Quantitative data—Descriptive statistics summarized demographic characteristics, tumor-
related variables, family functioning, and survivor outcomes. Pearson bivariate correlations
examined associations between variables. In the 12 families where two caregivers provided
data for a survivor, one caregiver’s data was included in analyses to avoid issues related to
non-independence [28] and was typically the father’s data in order to increase their
representativeness in the sample.

Sample Characteristics

Thirty-six caregivers (13 fathers; Mage = 48.53; 91.7% Caucasian) participated in the focus
groups representing 24 survivors (13 male; Mage = 14.47; Mage at diagnosis = 6.29).
Twelve caregivers participated in the confirmatory interviews (2 male; Mage = 51.25; 83.3%
Caucasian) representing 12 survivors (7 male; Mage = 13.17; Mage at diagnosis = 4.89).
Caregivers varied in terms of education and household income. See Table 1 for more
information on demographic characteristics.
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Qualitative Results

Three themes were identified that are consistent with the social competence model and
broader social ecological theory [15]. Themes include individual survivor factors and issues
relevant to other systems affecting the survivor, including the family and broader social
context. Themes are discussed below and presented in Table 2 with example quotations and
implications for research and clinical care.

Theme 1: Impact of medical, physical and psychological sequelae on
survivors’ social functioning—Caregivers described issues related to the effects of
tumor and treatments on social functioning. Physical limitations and demands related to
sequelae were noted to impact participation in normative activities (e.g., sports, sleepovers),
hindering social engagement. Caregivers also highlighted how survivors’ and others’
reactions to medical sequelae impact social behavior, noting issues related to self-esteem or
inclusion by others in activities. When discussing interactions with peers, caregivers
described discomfort with same-age peers, noting that survivors often prefer to socialize
with older or younger individuals. They attributed this to mismatched developmental levels
with peers; one parent stated that his survivor “...thinks she’s 36 but she’s 11 and | think
that sometimes she sets herself up socially for a fall in that regard” (11 year-old survivor).
Additionally, some caregivers described challenges related to survivor interpretation of peer
behavior (e.g., social cues, nonverbal communication).

Theme 2: Role of family in evaluating and supporting survivor social
development—Caregivers expressed difficulties with evaluating whether or not survivor
social behavior was developmentally appropriate. This evaluation process contributed to
variability across and within families in terms of parental involvement in survivor social
engagement. Some caregivers reported a significant role in promoting survivor involvement
in social activities, while others were not as involved. Caregivers described different
approaches within families, noting conflict between partners. One father stated, “...
sometimes my wife and I ... we’ll butt heads because of ... different solutions to the
problem” (16 year-old survivor). Caregivers also noted variability related to how much the
family serves as their survivor’s main social outlet.

Theme 3: Importance of the match between survivor social context and
developmental needs—A final theme related to how well the broader social environment
provides appropriate opportunities for survivors to engage socially and develop an identity.
Survivors living in areas offering more social opportunities (e.g., neighborhoods populated
with children) appeared to have higher quality friendships and interactions with peers.
Caregivers also reported better outcomes related to social engagement and identity when
survivors participate in activities that suit their physical or developmental abilities. One
mother noted that her son’s participation in band, despite his physical limitations, “...serves
as a unifying force for his friendships” (14 year-old survivor). Some caregivers, however,
indicated challenges related to how well schools or communities include their survivors and
address their social needs.
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Quantitative Results

Table 3 presents descriptive and correlational data of measures given following focus
groups. Overall, caregivers reported survivor social skills and problem behaviors and family
functioning in the average range. Parent-reported executive function abilities also were in the
average range with only 12.5% of survivors in the range for clinical difficulties. However,
caregiver-reported levels of survivor social HRQL were low compared to healthy norms, ¢=
- 2.06, p= .05 [29]. Correlations revealed that better family functioning and executive
function were significantly associated with better social skills. Additionally, executive
function difficulties and problem behaviors were associated with poor social HRQL.

Conclusions

This study employed multiple methodologies to obtain caregiver perspectives on the factors
important to PBTS social functioning. Qualitative and quantitative data support the relevance
of variables highlighted in an integrative model of social competence [8]. Individual
interviews with caregivers confirmed the findings and themes identified from the focus
groups, enhancing the rigor and validity of this study. Caregivers endorsed the importance of
medical and neurodevelopmental sequelae, family interpretation and management of
survivor social functioning, and broader contextual circumstances. This study provides
information not currently seen in the literature, particularly related to the role of parents in
promoting social engagement, and offers directions for research and implications for
intervention, including assessment of survivor social cognition, family-based interventions,
and development of programs that support survivor inclusion in developmentally-appropriate
activities.

Consistent with prior literature [15], caregivers highlighted the direct and indirect influences
of insult-related factors on survivor SIP and social interactions. Caregivers discussed how
insult-related factors affect survivors’ ability to engage in social activities, as well as how
neurodevelopmental late effects impact survivor performance in social situations.
Difficulties attending to conversations and understanding non-verbal communication (e.g.,
body language, sarcasm) were noted. Secondary quantitative data underscored these issues,
suggesting associations between poorer executive function and worse social skills and social
HRQL, supporting an earlier study with PBTS [11]. Research in pediatric traumatic brain
injury (TBI) highlight social cognition processes in social adjustment, including pragmatic
language [30], social problem-solving [31] and facial expression recognition [32]. However,
outside of a study suggesting facial expression recognition deficits in PBTS [12], little
research has examined social cognition processes in PBTS.

In accordance with the model, caregivers emphasized family systems factors affecting
survivor social functioning. While family factors have been shown to moderate youth social
outcomes in TBI [16], few studies have examined associations between family processes and
PBTS social competence. Caregivers noted issues related to parental interpretation of
behavior and parenting style that affect how they support survivor social functioning. This
suggests that interventions that educate parents on normative social development and offer
strategies for promoting social engagement (e.g., problem-solving skills therapy) throughout
development might positively affect PBTS social adjustment. Quantitative data supported
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the qualitative findings indicating that broader family functioning is positively associated
with survivor social skills.

Interestingly, caregivers endorsed the significance of contextual factors beyond the family in
PBTS social competence. The presence of positive environmental factors (e.g.,
neighborhoods with same-age children) was identified as important in promoting survivor
social competence and potentially offsetting insult-related risk factors. Caregivers noted that
survivors who found a social niche through a neighborhood or activity were more active
socially and able to establish a social identity. While the model of social competence
acknowledges socio-economic status [8] and broader social ecological theory [18]
underscores the impact of systems beyond the family on child development, the influential
nature of these systems has not been thoroughly studied in relation to PBTS
neurodevelopmental outcomes. The findings in this study emphasize the importance of the
match between environmental resources and survivors’ developmental needs. Future
research should examine the extent to which broader contextual factors moderate PBTS’
social adjustment and explore adding such factors to the model of social competence.

The current study offers several directions for research and clinical intervention. At the
survivor level, additional studies are needed that examine the contributions of SIP factors,
particularly social cognition, on social interactions and social adjustment. Additionally, in-
depth investigation of the caregiver factors related to PBTS social competence is warranted,
including the role of caregiver attributions of survivor behavior and caregiver involvement.
Such research on social cognition and caregiver roles could identify important intervention
targets. Furthermore, interventions incorporating technology could facilitate social
connectedness for survivors who have limited options in their immediate environment.

This study has limitations that should be considered. First, data was collected solely from
caregivers and does not reflect survivor or peer perspectives. Collecting qualitative
information from survivors would provide an interesting comparison. Additionally, the
quantitative measures are only intended for caregivers and do not allow for survivor input.
Second, while there is diversity in terms of caregiver sex, there is less diversity in terms of
caregiver ethnicity and socio-economic background, limiting exploration of cultural or
economic factors. Finally, the overall participation rate was relatively low. However,
participants did not differ from non-participants on demographic variables.

In summary, this study provides innovative data on caregiver perspectives of PBTS social
competence. The findings demonstrate the importance of studying survivor social
competence from a strong theoretical framework and suggest key directions for future
research and clinical intervention for this at-risk population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Insult related
risk and resilience factors

Non-insult related risk
and resilience factors

Fig. 1.
A model of social competence in children with brain disorder [8]
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Identification of Potentially Eligible Families

Families for Focus Groups
identified through tumor
registry records

(N =343)

Families not targeted for
recruitment: lived > 35 miles
away (N=121)

Families excluded from
recruitment
(Medical records missing
relevant information: N = 32;
Ineligible based on study
criteria: N = 88)

Families screened for
eligibility (N =222)

No valid contact information:

Eligible families recruited
for Confirmatory
Interviews

(N =26)

Fig. 2.

N=9;
Passive refusal: N =34 Responded to
invitation
(N =59)
No show/Cancelation: N=12;
Ineligible: N = 6;
Declined: N =17 Agreed and participated

in 8 separate focus
groups: (N=7; N=6; N
=2;
N=4,N=6;,N=2;
N=4;N=5)

Invited to participate®

(N=102)

Study Recruitment Summary
aUp to two caregivers per survivor were invited to participate
PN’s represent number of caregivers rather than number of survivors as in rest of figure

Invited to participate

(N =26)
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Responded to
invitation
(N=20)

Unable to
contact

(N=5)

Agreed and
participated in
confirmatory
interviews:
(N=12)

Families declined
participation
(passive refusal: N
= 3; hard of
hearing: N=1;
scheduling
difficulties:
N=3)
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Table 1

Variables

Focus Groups (n = 36)

Interviews (n = 12)

Caregiver Sex
Male
Female
Caregiver Age (years)
Caregiver Ethnicity
White
African-American
Asian
Caregiver Education
High school degree or less
Some college/vocational school
Graduate of 4 year college or higher
Household/Family Income
Less than $50,000
$50,000 - $74,000
$75,000 — $99,000
Over $100,000
Survivor Sex
Male
Female
Survivor Age (years)
Survivor Age at Diagnosis (years)
Survivor Diagnosis
Astrocytoma
Medulloblastoma
Craniopharyngioma
Ependymoma
Other
Treatment
Surgical resection
Chemotherapy
Radiation therapy

n (%) or M = SD

13 (36.1)
23 (63.9)
4853 +6.76

33 (91.7)
2 (5.6)
1(2.8)

10 (27.8)
11 (30.5)
15 (41.7)

3(8.4)
12 (33.3)
2(5.6)
16 (48.4)

13 (54.2)
11 (45.8)
14.47 +2.29
6.29 +3.29

9(37.5)
4(16.7)
3(12.5)
2(8.3)
6 (25)

23 (95.8)
9 (37.5)
10 (41.7)

n (%) or M + SD

2(16.7)
10 (83.3)
51.25 + 16.81

10 (83.3)
2(14.3)
0(0.0)

2(16.7)
2(16.7)
8 (66.6)

2(16.7)
5(41.7)
3(25)
2(16.7)

7(58.3)
5(41.7)
13.17 +£3.10
489295

3(25)
4(333)
0(0.0)
2 (16.7)
3(25)

12 (100)
6 (50)
7(58.3)
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Qualitative Themes

Table 2

Page 13

Themes

Example Quotations:

Example Quotations: Interviews

Research/Clinical

survivors’ social functioning

. Others’ reactions to
late effects
. Disruption of social

development (i.e.
social relationships,
autonomy) due to
treatments and late

effects

. Self-awareness and
self-esteem

. Survivor

interpretation of
peers’ behavior

. Survivor comfort
with various age
groups

perfectly normal. They
were having parties and
they were having good
times... Then he started
having seizures. His entire
life changed. He has never
been the same since then.
Never.” (17 year-old
survivor)

“So now you’re a
teenager. You got no hair
on the left side of your
head. You can’t drive
‘cause you can’t see. So
he is very introverted. It’s
been a real tough three
years for him. Real
tough.” (17 year-old
survivor)

“I had the same thing with
survivor with sleepovers.
Eight and a half pills a
day...nine needles a day.
Who wants to take her for
a sleepover? Oh, that’s a
challenge.” (11 year-old
survivor)

Focus Groups Implications
Impact of medical, physical and “And then he got into “The one younger boy who’s about . Research to
psychological sequelae on junior high and he seemed | three years younger, he’ll say, well, enhance

can survivor come over? And my
husband and I do feel like that’s kind
of weird. Like not weird that he gets
along with him, “cause I think he...
he’s a nice kid and everything, but it’s,
um... unusual for a fifteen-year-old to
want to hang out with a twelve-year-
old.” (15 year-old survivor)

“She’s just speaking as if she, you
know, has no microphone and a crowd
of two hundred thousand.” (11 year-
old survivor)

“Yeah, reading body language... he
totally (chuckling) is not able to like...
he doesn’t get sarcasm, um, anymore,
you know, like uh, body language.”
(17 year-old survivor)

understanding of
late effects on
social cognition,
autonomy and
social
engagement

. Interventions to
improve
survivors’ self-
awareness, self-
esteem, and
interpretation of
peers’ behavior

. Interventions/
programs to
increase
inclusion and
peers’
acceptance of
differences

Role of family in evaluating and
supporting survivor social
development

. Caregiver
interpretation of
survivor’s behavior
(in terms of
developmental
appropriateness) and
determination of
next steps

. Perceived role in
promoting survivor
social functioning

. Extent to which
family serves as
main social outlet

“It’s like if | don’t push
him to get stuff done
socially, then it’s not
going to get done. So and
I just kind of pick and
choose the ones that |
want to escalate to that
level.” (17 year-old
survivor)

“And this social thing,
when you’re in hospital
for the physical part of it,
the resection and the
chemo... you know, like
you can put it in their
hands, but like with this,
it’s in my hands and |
don’t know what to do.”
(17 year-old survivor)

“It’s really hard to know
what typical seventeen
year old behavior... is and
what is caused by the
brain tumor.” (17 year-old
survivor)

“And so | think any parent who has a
kid with a disability walks that fine
line of... how much should | push
them to, you know, accomplish or go
beyond what they’re able to do, you
know, how much should I, you know,
let them go and just back off.” (17
year-old survivor)

“His father and I are like the total
opposites... like | tend to be more,
okay, you can do it, go ahead and go,
and he is... he totally is like the shelter
person. No, don’t let him walk out of
the house. He can’t leave. He’s going
to be here forever. You know, he’s
going to get hurt. He’s like the total
opposite.” (17 year-old survivor)

“All the other kids are interacting
immediately off of what the next kid is
saying and she wouldn’t be. So...if |
happen to be in the setting, | would
kind of almost like interpret for her...
because | just feel like if she doesn’t
have that, then she’s really missing a
big chunk of what’s going on.” (16
year-old survivor)

. Family education
regarding typical
social-emotional
development of
youth

. Family-based
interventions
(e.g., parental
problem-solving
skills therapy) to
promote
survivor’s
attainment of
social goals

Importance of match between
survivor social context and
developmental needs

“And to further
complicate that in our
situation he’s... in our
neighborhood there aren’t

“Because we’re in the projects ... not
saying it’s not safe, ‘cause I... she
don’t be out here.” (13 year-old
survivor)
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. Technology to
enhance social
engagement in
the context of
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Themes Example Quotations: Example Quotations: Interviews Research/Clinical
Focus Groups Implications
. Degree to which the | any kids his age. Plus all . L o limited

social context his friends are at school, ... there’s kids from say like first to opportunities in
provides appropriate | and they all live like an like seventh grade like in the group of the proximal
opportunities for hour away. So getting out | Kids...and they all kind of like environment
survivor social to them on a regular basis, | congregate together and play together. )
engagement ... it's difficult.” (13 year- | You know what I mean? They’ll be . Inclusion of

old survivor) running, playing tag and stuff like social goals in

Types of available
social interactions
and their impact on
survivor’s identity
formation

“...with his music
teachers, he has much
more connections or
camaraderie. Like | think
if he could stay at his
guitar teacher’s house and
talk to him about music
and life ... he would do
that, versus doing
anything with his peers.”
(13 year-old survivor)

that.” (12 year-old survivor)

“And the school is apparently used to
socialization and academic skills being
on the same level. And they don’t
know what to do with a child who
socializes at their age level but who
was academically several years behind
their age level.” (11 year-old survivor)

school-based
education plans

. Development of
organizations/
groups that
provide
opportunity for
socialization
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