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Abstract

Objective: Past research suggests that certain sociodemographic factors may put youth with
spina bifida (SB) at risk for poor outcomes. The aims of this study were to examine: (1)
associations between ten sociodemographic factors and health-related, neuropsychological, and
psychosocial functioning among youth with SB; (2) cumulative sociodemographic risk as a
predictor of youth outcomes as moderated by age, and; (3) SB-related family stress as a mediator
of longitudinal associations between cumulative sociodemographic risk and youth outcomes.

Methods: Participants were youth with SB (V= 140 at Time 1; Mage at Time 1 = 11.43, 53.6%
female) recruited as part of a larger, longitudinal study. The study included questionnaire (parent-,
teacher-, and youth-report), neuropsychological testing, and medical chart data across three time
points, spaced two years apart.

Results: A subset of the sociodemographic factors and their cumulative risk were associated
with study outcomes. Specifically, youth characterized by sociodemographic risk had greater
pain and lower academic achievement, but also fewer UTIs and fewer attention and executive
function problems. Age did not moderate the association between cumulative risk and outcomes.
Cumulative risk predicted /ower SB-related family stress, which, in turn, predicted several
outcomes.

Conclusions: Examining a range of sociodemographic factors is warranted. Sociodemographic
risk is linked to poorer outcomes for some risk indicators but similar or better outcomes for others.
Results have implications for delivering evidence-based, diversity-sensitive clinical care to youth
with SB.

Keywords
Family Stress; Health Disparities; Longitudinal Research; Sociodemographic Factors; Spina Bifida

Spina bifida (SB) is a congenital malformation caused by the failed closure of the embryonic
neural tube during the early stages of pregnancy, resulting in malformations of the spinal
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cord and cerebral cortex (Copp et al., 2015). It is one of the most common congenital

birth defects in the United States, occurring in roughly 3 of every 10,000 live births
(Canfield et al., 2014). Individuals with SB face a host of health-related, neuropsychological,
and psychosocial challenges throughout their lives. Health-related challenges may include
neurological and gross motor impairments as well as neurogenic bowel and bladder (Copp
et al., 2015). Impairments in neuropsychological functioning may include deficits in overall
intellectual ability, executive functions, attention, memory, and visual-motor integration
(Dennis, Landry, Barnes, & Fletcher, 2006). Lastly, youth with SB have poorer psychosocial
outcomes compared to typically-developing youth, including being at risk for increased
internalizing symptoms (Kabra, Feustal, & Kogan, 2015), social difficulties (Devine,
Holmbeck, Gayes, & Purnell, 2012), and lower health-related quality of life (HRQOL,;
Murray et al., 2015).

Past research has examined factors that impact outcomes among youth with SB and their
families, and there is growing evidence that sociodemographic factors may put youth at

risk for poor health-related, neuropsychological, and psychosocial functioning. Studies on
health-related outcomes have found, for example, that non-Hispanic African Americans
with SB and those without private insurance were more likely to have bladder and bowel
incontinence (Schechter et al., 2015). Similarly, studies examining neuropsychological
outcomes have found that household income explained variance in overall cognitive
functioning (Wohlfeiler, Macias, & Saylor, 2008) and lower SES was associated with poorer
associative cognitive processes (Dennis et al., 2006) and vocabulary scores (Bier, Morales,
Liebling, Geddes, & Kim, 1997). Finally, studies on psychosocial outcomes have found

that youth with SB participated in less social activities if they were Hispanic (Liptak,
Kennedy, & Dosa, 2010) or from families reporting lower income, lower parent education,
and single-parent status (Law et al., 2006). Also, children with SB from low-SES homes had
more social problems (Holmbeck et al., 2003) and fewer friends than typically-developing
children (Zukerman, Devine, & Holmbeck, 2011).

A more comprehensive examination of how youth with SB are impacted by
sociodemographic factors is needed, given the complex nature of the condition and the
numerous challenges that these youth may face. This is especially true considering that

the prevalence rates of SB differ based on SES (e.g., women with less than a high school
education have a 1.7-fold increased risk of delivering infants with a neural tube defect;
Grewal, Carmichael, Song, & Shaw, 2009) and ethnicity (Hispanics have the highest rates at
4.2 per 10,000 live births; Canfield et al., 2014). Moreover, families of youth with SB face
a significant economic burden, with the lifetime cost of care for a person with SB estimated
at $791, 900 (Grosse, Berry, Mick Tilford, Kucik, & Waitzman, 2016). Another reason

why more research is needed to understand the impact of sociodemographic factors among
youth with SB is the lack of clarity and consistency across the various conceptual and
methodological approaches used in this area of research (Cheng et al., 2015). For example,
multiple indicators (e.g., income, education, insurance status) are often used as proxies

for “SES”, and such factors are frequently examined in isolation and not in comparison

to each other, indicating that variance explained by related constructs is not taken into
account (Cheng et al., 2015). This inconsistency across studies poses a significant challenge
to understanding mechanisms through which these relations occur, thereby hindering the
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development of interventions and policies that can help reduce or eliminate the negative
impact of such sociodemographic factors at both the individual and societal level (AAP,
2010; Cheng et al., 2015).

Because the impact of sociodemographic factors on child outcomes unfolds via complex
processes, various theoretical models have been proposed to explain these pathways, many
drawing on the bioecological model of human development (Bronfenbrenner, & Morris,
2006). One such model is the cumulative risk model, which has been proposed to explain
how the accumulation of sociodemographic risks affects development (Rutter, 1993). It has
also been suggested that assessing the timing and duration of risk across development is
important. While some studies suggest that risk during early “sensitive” periods is a greater
predictor of poor long-term outcomes (e.g., Atkinson et al., 2015), studies that have tested
competing models have found that the persistence of cumulative risk overtime is more
influential (e.g., Dunn et al., 2018; Schoon et al., 2002). While cumulative risk has not been
examined in a sample of youth with SB, a study on youth with cancer found cumulative risk
to be associated with child and parent outcomes (Bemis et al., 2015). Another theoretical
model used to study the impact of sociodemographic factors is the family stress model,
which posits that sociodemographic factors influence child development /ndirectly through
parent and family functioning (Conger & Donnellan, 2007). This model has not been tested
in youth with SB, but it has found support in other pediatric health condition populations
(e.g., type 1 diabetes; Drew et al., 2011). Both the cumulative risk model and the family
stress model offer valuable frameworks for investigating fow sociodemographic factors may
impact outcomes among youth with SB, which would allow for identification of targets for
intervention (Cheng et al., 2015).

The current study sought to expand upon the limited understanding of how various
sociodemographic risk factors are associated with health-related, neuropsychological,

and psychosocial functioning in youth with SB, by drawing on established theoretical
models that have not yet been tested in this population, and by addressing several
methodological issues that exist in the current research. The first objective was to examine
associations between ten sociodemographic factors and health-related, neuropsychological,
and psychosocial functioning in youth with SB. It was hypothesized that, compared

to youth not characterized by sociodemographic risk, those who are characterized

by sociodemographic risk will demonstrate poorer health-related, neuropsychological,

and psychosocial functioning (see Figure 1). The second objective was to examine

the cumulative effect of sociodemographic risk as a predictor of youth health-related,
neuropsychological, and psychosocial functioning, as moderated by age. It was
hypothesized that greater cumulative risk would be associated with poorer health-related,
neuropsychological, and psychosocial functioning concurrently, and these associations
would be stronger for older youth. The third objective was to examine SB-related family
stress as a mediator of the association between cumulative risk and youth health-related,
neuropsychological, and psychosocial functioning over time. It was hypothesized that
cumulative risk at Time 1 would predict greater SB-related family stress at Time 2, which
would, in turn, predict poorer youth health-related, neuropsychological, and psychosocial
functioning at Time 3.
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Methods

Data were drawn from a larger longitudinal study examining family, psychosocial, and
neuropsychological functioning in youth with SB.

Participants

Families of youth with SB were recruited from four hospitals and a statewide SB association
in the Midwest. Interested families were screened in-person during clinic visits or by phone
by a member of the research team. Inclusion criteria for children with SB consisted of: (1)

a diagnosis of SB (types included myelomeningocele, lipomeningocele, and myelocystocle);
(2) age 8-15 years at Time 1; (3) ability to speak and read English and/or Spanish; (4)
involvement of at least one primary caregiver; and (5) residence within 300 miles of
laboratory (to allow for home visits for data collection).

A total of 246 families were approached during recruitment, of which 163 agreed to
participate. However, of those 163 families, 21 families could not be contacted or later
declined, and 2 families did not meet inclusion criteria. Thus, the final sample of participants
included 140 families of youth with SB (53.6% female; Mage = 11.43). Of these 140
children, 52.9% were Caucasian, 27.9% were Hispanic, 13.6% were African American,
1.4% were Asian, and 4.3% were multiracial. Hispanic families were oversampled to better
study this population of youth with SB. Table 1 displays demographic and SB-related
information for youth at Time 1. Youth of families who declined to participate did not differ
from participants with respect to type of SB, shunt status, or occurrence of shunt infections
(p’s> .05). Data were collected every two years, and the current study includes data from
the first three time points. Participants were ages 8-15 at Time 1, ages 10-17 at Time 2,

and ages 12-19 at Time 3. Data were collected at Time 2 for 110 (79%) of the original 140
participants, and at Time 3 for 103 (74%) of the original 140 participants.

Procedure

The current study was approved by university and hospital Institutional Review Boards.
Data were collected by trained research assistants during two separate three-hour home
visits at Time 1 and one three-hour home visit each at Times 2 and 3. For home visits

with families who primarily spoke Spanish in the home, at least one research assistant

was bilingual. Parental consent and child assent were obtained at the start of the first

visit. Parents completed release forms to allow for data collection from medical charts,
health professionals, and teachers. The current study included youth-, parent-, and teacher-
reported questionnaire data, youth neuropsychological testing data, and medical chart data.
Questionnaires that were only available in English were adapted for Spanish-speaking
participants using forward and back translation by a translation team. At Time 3, 24
participants were 18 years or older (i.e., “young adults™), and therefore completed an
abbreviated study protocol that did not include the participation of parents, peers, or
teachers. At all time points, families received $150 and small gifts, teachers received $25,
and health professionals received $10.

Rehabil Psychol. Author manuscript; available in PMC 2022 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Papadakis and Holmbeck Page 5

Measures: Condition-Related and Sociodemographic

Unless otherwise noted, all measures were collected at Times 1, 2, and 3. However,
Obijectives 1 and 2 only used data from Time 1 (see the Statistical Treatment section for
details). Alphas reported in the text are for dependent variables at Times 1 and 3 and for
mediating variables at Time 2.

Condition-related information.—Data regarding youth’s type of SB, lesion level, and
shunt status were drawn from medical charts but, in cases where such data were missing,
data were drawn from a medical history questionnaire completed by parents. Gross motor
functioning was coded using the Gross Motor Function Classification System for SB
(Wilson, Washington, Engel, Ciol, & Jensen, 2006). A condition severity composite score
was computed for each participant, with scores ranging from 4 to 11 (higher scores

indicate higher levels of severity). Scores were computed based on the following variables:
myelomeningocele (no = 1, yes = 2), lesion level (sacral = 1, lumbar = 2, thoracic = 3), shunt
status (no = 1, yes = 2), and gross motor function classification (Level | = 1, Level 2 =2,
Level 3 = 3, Level 4 = 4). Six participants did not have complete date for all 4 variables
used to create the condition severity composite. Therefore, each participant’s sum score was
divided by the highest possible sum based on their available data, to generate a condition
severity percentage.

Sociodemographic information.—Parents reported on child age, gender, race/ethnicity,
and health insurance, and reported on their own age, race/ethnicity, education, occupation,
employment status, immigrant status, preferred language, family structure, family income,
and number of family members living in the home. Data from mother-report was given
preference. The ten sociodemographic variables used as independent variables included (see
Figure 1 for non-risk and risk classification descriptors): (1) youth race/ethnicity; (2) youth
health insurance; (3) parent education; (4) parent employment status; (5) parent occupation;
(6) parent immigrant status; (7) parent language; (8) family structure; (9) income-to-needs
ratio [calculated by dividing parent-reported annual family income by the 2009 standard of
150% of the federal poverty line, with a lower ratio indicating higher risk (USDHHS, 2009)
for a family of the same size]; (10) zip code income (the median annual household income
for participants’ residential area based on data from the American Community Survey
(ACS); USCB, 2010; Franks, Tancredi, Winter, & Fiscella, 2010). These ten variables were
chosen to allow for a comprehensive assessment of sociodemographic characteristics, as
these variables are commonly used in existing research, although often in isolation (Cheng et
al., 2015).

Cumulative risk.: Consistent with past research (Rutter, 1993), the ten sociodemographic
factors were dichotomized and assigned a value of 0 (risk absent) or 1 (risk present) and then
summed to calculate the cumulative risk index, with scores ranging from 0 to 10.

Measures: Health-Related Functioning

Body mass index (BMI).—Parents reported on youth height and weight on a health
questionnaire adapted for this study from the CDC’s 1999 Youth Risk Behavior Survey
(CDC, 1999). In cases where parent report was unavailable, data from medical charts were
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used. BMI percentile scores for each participant were computed using the CDC’s BM/
Percentile Calculator for Children and Teenagers (CDC, 2015).

Urinary tract infections (UTIs).—Parents reported on the number of lifetime UTIs on a
medical history questionnaire. In cases where such data were missing, data were drawn from
the medical chart.

Pain.—Youth completed the Pain Questionnaire, (Klepper, 1999; Palermo, Zebracki,
Newman, & Singer, 2004), which includes 14 items to assess a variety of pain
characteristics. The current study included two items assessing pain frequency (over the
past 3 months) and pain intensity (on a scale of 0 to 10), which were multiplied to compute
an overall pain score, with higher scores indicating greater pain.

Medical adherence.—Youth adherence to their SB medical regimen (e.g., bowel and
bladder regimen, medications) was measured by parent-report on the Spina Bifida Self-
Management Profile (SBSMP; Wysocki & Gavin), a 14-item structured interview that was
adapted to questionnaire format for the current study. The current study used the mean of
all endorsed items, with higher scores indicating greater adherence. Owing to the number
of participants who completed each item (i.e., parents could endorse “not applicable” for
certain items), scale reliability could not be computed.

Measures: Neuropsychological Functioning

IQ.—Youth were administered the Vocabulary and Matrix Reasoning subtests of the
Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999), to compute an
estimated Full Scale 1Q (FSIQ). The current study used standard scores.

Attention problems.—Attention problems were measured using parent- and teacher-
report on the Swanson, Nolan, and Pelham Rating Scale-1V (SNAP-1V; Swanson et al.,
2001). The current study used the mean of all 9 inattention items rated on a 4-point scale,
with higher scores indicating greater attention problems (a.’s = .93, .92, and .94 for mother-,
father-, and teacher-report, respectively, at Time 1; a’s = .95, .92, and .96 for mother-,
father-, and teacher-report, respectively, at Time 3). Attention problems were also measured
using parent-report on the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001)
and teacher-report on the Teacher Report Form (TRF; Achenbach & Rescorla, 2001). The
current study used T scores from the Attention Problems subscale, with higher scores
indicating greater attention problems.

Executive function problems.—Executive functions problems were measured using
parent- and teacher-report on the Behavior Rating Inventory of Executive Functions (BRIEF;
Gioia, Isquith, Guy, Kentworthy, 2000). The parent-report version includes 85 items whereas
the teacher-report version includes 86 items. Mean scores were used in the current study,
with higher scores indicating more executive function problems (a’s = .97, .97, and .89

for mother-, father-, and teacher-report, respectively, at Time 1; a’s = .98, .98, and .98 for
mother-, father-, and teacher-report, respectively, at Time 3).
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Academic achievement.—Youth were administrated the reading, spelling, and
arithmetic subtests of the Wide Range Achievement Test-3 (WRAT-3; Wilkinson, 1993) to
assess basic academic ability at Times 1 and 3 only. Raw scores were converted to standard
scores (a’s = .85 to .90; Wilkinson, 1993).

Measures: Psychosocial Functioning

Internalizing and externalizing symptoms.—Youth completed the Children’s
Depression Inventory (CDI; Kovacs, 1992), a 27-item self-rated measure, with higher scores
indicating higher depressive symptoms. The mean of all items was used in the current study
(a’s=.80and .77 at Times 1 and 3, respectively). Parents completed the CBCL and teachers
completed the TRF (Achenbach & Rescorla, 2001). T-scores on the Internalizing Problems
and Externalizing Problems subscales were used for this study.

Social adjustment.—Youth completed the Children’s Self Efficacy for Peer Interaction
Scale (CSPI; Wheeler & Ladd, 1982) as a measure of perceived social competence, which
consists of 22 items describing a social situation requiring the respondent to evaluate his/her
ability to perform a verbal persuasive skill on a 4-point scale, with higher scores indicating
greater self-efficacy. The current study used the mean across all 18 items (a’s = .82 and .91
at Times 1 and 3, respectively). Parents also completed the social competence subscale from
the CBCL (Achenbach & Rescorla, 2001), which contains 9 items regarding: a) participation
in organizations, clubs, teams, or groups, b) number of close friends, ¢) amount of time spent
with friends outside of regular school hours, and d) behavior with others and when alone.
The current study used T-scores on the Social Competence subscale.

Peer acceptance was assessed with youth, parent, and teacher report on the Social
Acceptance subscale of Harter’s (1985) Self-Perception Profile for Children Scale (SPPC).
The youth version consists of 6 items and the parent and teacher versions consist of 3 items,
with higher scores indicating greater peer acceptance. The current study used mean scores
(a’s = .67, .67, .76, and .60 for mother-, father-, teacher-, and child-report, respectively,

at Time 1; a’s = .72, .59, .72, and .82 for mother-, father-, teacher-, and child-report,
respectively, at Time 3).

Friendship quality was assessed with youth report on the Friendship Activity Questionnaire
(FAQ; Bukowski, Hoza, & Boivin, 1994). The FAQ consists of 46 items across five scales
of friendship qualities: companionship, conflict, help, security, and closeness. The current
study used the mean score (a’s = .90 and .91 at Times 1 and 3, respectively). Youth

also completed the Emotional Support Questionnaire Scale (ESQ; Slavin, 1991) to assess
peer social support, which asks youth to identify and rate relationships based on 7 items
measuring social support (e.g., how much they talk about personal concerns). The current
study utilized data on how respondents rate their peer relationships by computing a mean
score across all 7 items (a’s = .88 and .85 at Times 1 and 3, respectively).

Health-related quality of life.—Youths’ HRQOL was assessed using parent- (i.e., proxy)
and youth-report on the psychosocial scale of the PedsQL Scale (PedsQL 4.0 Generic Core
Scales; Varni, Seid, & Kurtin, 2001). The current study used mean scores, with higher scores
indicating greater HRQOL (a’s = .79, .86, and .81 for mother-, father-, and child-report,
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respectively, at Time 1; a’s = .76, .84, and .81 for mother-, father-, and child-report,
respectively, at Time 3).

Measures: Spina Bifida-Related Family Stress

Parents completed the Family Stress Scale (FSS; Quittner, Glueckauf, & Jackson, 1990),
which consists of 19 items to assess common stressors in families of a child with SB;

13 items are non-disease specific (e.g., “mealtimes and bedtimes”) and 6 items are disease-
specific (e.g., “medical care/appointments”). Higher scores indicate higher levels of stress.
The current study used the mean of all 19 items (a’s = .92 and .90 for mother- and
father-report, respectively, at Time 2).

Statistical Treatment

Missing data.—The present study had missing data due to item non-response, attrition,
and an altered study protocol for youth 18 years and older at Time 3 (e.g., no inclusion

of parent- or teacher-report). For all variables across all three time points, a non-significant
Little’s missing completely at random (MCAR) test (Little, 1988) revealed that data were
missing completely at random, 20.30% missing, ;(2(2790) =2889.60, p=.09. Listwise
deletion was used to handle missing data, as this is considered a valid approach when data
are found to be MCAR (Schafer & Graham, 2002).

Data reduction.—To reduce the number of analyses, and therefore reduce the chance of
type | error, Pearson correlation coefficients (for two reporters/measures) or Cronbach’s
alpha coefficients (for three or more reporters/measures) were computed to assess
associations among multiple reporters of each measure and to assess associations among
multiple measures for each construct. With the exception of BMI, UTIs, and pain (constructs
which only had one reporter/measure), composite variables were created for all other
outcomes given significant associations (0’s < .05) among reporters and/or measures.

Covariates.—Given that the range in participant age at each time point spans several
developmental stages (ages 8-15 at Time 1, ages 10-17 at Time 2, and ages 12-19 at Time
3), age was included as a covariate in analyses for Objectives 1 and 3 to understand whether
associations among study variables would emerge regardless of age. It was included as a
moderator in analyses for Objective 2 to understand whether associations among variables
varied as a function of age. In addition, #tests revealed significant differences between risk
and non-risk sociodemographic groups on IQ and condition severity (p’s < .05); thus, both
1Q and condition severity were included as covariates in all analyses to understand whether
associations among study variables existed regardless of one’s 1Q or condition severity.

Objective 1.—Multivariate analyses of covariance (MANCOVASs) with univariate follow-
up analyses were conducted to examine differences in health-related, neuropsychological,
and psychosocial functioning between youth who are and are not characterized by
sociodemographic risk at Time 1 (see Figure 1). Three MANCOVASs (one each for health-
related, neuropsychological, and psychosocial functioning outcomes) were conducted for
each sociodemographic factor.
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Results

Objective 2.—Cross-sectional hierarchical multiple regression analyses testing moderation
effects (Holmbeck, 2002) were conducted to examine associations between the cumulative
effect of sociodemographic risk (i.e., cumulativerisk) at Time 1 and youth health-related,
neuropsychological, and psychosocial functioning at Time 1, as moderated by age at Time
1. A separate regression analysis was conducted for each outcome. Variables were entered
simultaneously within each of the following steps: (1) covariates, (2) cumulative risk index
main effect and age main effects, (3) cumulative risk index X age interaction.

Objective 3.—Bootstrapping methods (Hayes, 2013) were used to examine SB-related
family stress at Time 2 as a mediator of longitudinal associations between cumulative risk
at Time 1 and youth health-related, neuropsychological, and psychosocial functioning at
Time 3. The current study used Hayes” PROCESS v2.16 statistical software to conduct
bootstrapping analyses.

Statistical power.—A power of .80 and an alpha of .05 was assumed for all analyses. For
objective 1, a sample size of 64 was required to detect medium effect sizes for analyses with
2 groups (n? = .10, .25, and .40 for small, medium, and large effects, respectively; Cohen,
1992). For objective 2, a sample size of 84 was required to detect medium effect sizes for
analyses with 4 predictors (R2 = .02, .15, and .35 for small, medium, and large effects,
respectively; Cohen, 1992). For objective 3, when using percentile bootstrapping methods, a
sample size of 78 was required to detect medium effect sizes (abps = .14, .39, and .59 for
small, medium, and large effects, respectively; Fritz & MacKinnon, 2007). Thus, the current
study was sufficiently powered to detect medium effect sizes for all analyses.

Preliminary Analyses

Objective 1

All variables were examined for skewness and, when significant skewness was present,

the variable was corrected according to methods recommended by Tabachnick and Fidell
(2013). Table 2 displays descriptive information across levels of the cumulative risk index
at Time 1. Table 3 displays bivariate correlations among cumulative risk, outcome variables,
and covariates (age, 1Q, condition severity) at Time 1.

For Objective 1 results, adjusted means are presented in the text and in Table 4 and represent
means after transformations and inclusion of covariates.

For health-related functioning, there was a significant multivariate effect for family income-
to-needs [~ (5, 41) = 2.71, p< .05, ES = .25]. Follow-up univariate analyses revealed a
significant group difference effect for number of lifetime UTIs [F (1, 82), = 4.87, p< .05,

ES = .06], such that youth who had a low family income-to-needs ratio had significantly /ess
UTlIs (M= 0.45) compared to youth who had a higher ratio (M = 0.69). Univariate analyses
also revealed a significant effect for pain [~ (1, 65) = 8.58, p< .01, ES .12], such that

youth who had a low family income-to-needs ratio had significantly more pain (M= 1.30)
compared to youth who had a higher ratio (M= 0.57). In addition, for health insurance,
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Objective 2

Obijective 3

while the multivariate analysis was not significant (o > .05), exploratory univariate follow-up
analyses revealed a significant finding for number of lifetime UTIs[F (1, 87) = 5.06, p<

.05, ES =.06] in that youth without private health insurance had significantly /essUTIls (M
= 0.46) compared to youth with private health insurance (M= 0.69). No other significant
results were found for health-related functioning (p’s > .05).

With respect to neuropsychological functioning, there were significant multivariate effects
for race/ethnicity and parent occupation. Univariate follow-up analyses revealed effects for
both attention problems and executive function problems for both of these sociodemographic
factors such that non-Caucasian youth and youth with parents who have an occupation of
lower status had significantly fewer attention and executive function problems compared

to less at-risk youth. There was also a significant multivariate effect for health insurance,
and univariate follow-up analyses revealed a significant association for attention problems,
in that youth without private health insurance had significantly fewer attention problems
compared to youth with private insurance. Lastly, a significant multivariate effect was found
based on parent education. Univariate follow-up analyses revealed significant differences

in attention problems, executive function problems, and academic achievement, in that
compared to youth with a college-educated parent, youth with non-college educated parents
had significantly fewer attention and executive function problems, but also lower academic
achievement. In addition, while multivariate analyses were ot significant for parent
employment, parent immigrant status, and parent language, exploratory univariate follow-up
analyses were significant (see Table 4).

There were no significant multivariate or univariate findings for the psychosocial
functioning outcomes (p’s > .05).

The second objective was to examine the association between the cumulative effect of
sociodemographic risk (i.e., cumulative risk) and youth health-related, neuropsychological,
and psychosocial functioning, as moderated by age (all at Time 1). Results revealed that
higher cumulative risk was found to be associated with more pain (6= .12, SE= .06, 5=
.33, t=2.13, p< .05, AR? = .07). However, higher cumulative risk was also found to be
associated with fewer lifetime UTI’s (b= -.04, SE= .02, B=-.23, t=-2.06, p< .05, AR?
=.04), less attention problems (6= -.08, SE= .03, f=-.29, t=-2.73, p< .01, ARZ = .07),
and /ess executive function problems (6= -.03, SE= .01, 8= -.27, t=-2.42, p< .05, AR? =
.06. In addition, there were no significant interactions between cumulative risk and age (p’s
> .05).

The third objective was to examine SB-related family stress at Time 2 as a mediator of

the longitudinal association between cumulative risk at Time 1 and youth health-related,
neuropsychological, and psychosocial functioning at Time 3. Refer to Table 5 for results of
significant indirect mediation models. Results revealed significant indirect mediation models
when predicting attention problems, internalizing symptoms, and HRQOL. Specifically,
greater cumulative risk predicted /ess SB-related family stress, and /ess SB-related family
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stress predicted fewer attention problems, fewer internalizing symptoms, and greater
HRQOL.

Discussion

The purpose of this study was to examine how sociodemographic factors are associated
with health-related, neuropsychological, and psychosocial functioning among youth with
SB, and to understand the mechanisms and conditions through which these associations
occur. Overall, results highlight the salience of several sociodemographic factors as being
predictive of the outcomes included in this study. These associations seem to hold for youth
at various ages and SB-related family stress appears to play an important role in how these
associations unfold over time.

Differences between Sociodemographic Risk and Non-Risk Groups on Outcomes

Consistent with hypotheses for Objective 1, youth with SB who were characterized by
sociodemographic risk (based on family income-to-needs) reported higher pain. For the most
part, this has also been shown to be true for typically-developing youth and youth with
chronic illnesses, but inconsistencies in the literature exist (King et al., 2011). Among youth
with SB, pain has been described as more prevalent and pertinent to psychosocial health
than what was previously believed, and it has been found to predict outcomes such as social
activity involvement (Essner, Murray, & Holmbeck, 2014). Also consistent with hypotheses,
as well as past studies on youth with SB and typically-developing youth (Davis-Kean, 2005;
Holmbeck et al., 2003), youth with SB characterized by sociodemographic risk (based on
parent education, as well as parent employment based on exploratory analyses) had lower
academic achievement.

Contrary to hypotheses, youth with SB characterized by sociodemographic risk based on
family income-to-needs (and health insurance based on exploratory analyses) reported fewer
lifetime UTIs. One possibility is that parents at sociodemographic risk may be less vigilant
in detecting UTIs due to the presence of other stressors in their lives, thus leading to

an under-reporting of lifetime UTI numbers. Recent data on children with special health
care needs suggests that, compared to children with private insurance, children with public
insurance are more likely to have multiple chronic conditions and more health care needs,
are less likely to access health care services, are more likely to be from low-income
households, but are more likely to report their healthcare is affordable and meets their
needs (Musumeci & Chidambaram, 2019). Together, this suggests that the relation between
income, insurance, and urological function in youth with SB must be further examined,
because urological issues can be a significant source of morbidity and mortality, and are
implicated in at least 1/3 of all deaths of patients with SB (Oakeshott et al., 2010).

Also contrary to hypotheses, youth characterized by sociodemographic risk across several
factors (race/ethnicity, health insurance, parent education, parent occupation, as well as
parent immigrant status and parent language based on exploratory analyses) were reported
to have fewer attention and executive function problems. In studies of typically-developing
youth, some have found ADHD diagnoses as reported by parents to be higher among low-
income youth and youth without private insurance, while other studies have found ADHD
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diagnoses as reported by parents and medical charts to be higher among high-income and
Caucasian youth (Getahun et al., 2013; Pastor et al., 2015). Perhaps due to biases, it could be
that the parents and teachers of youth at sociodemographic risk have lower expectations for
attention and executive function skills, thus making them less likely to report such problems
accurately.

Finally, no significant differences were found between risk and non-risk groups for BMI,
medical adherence, or any psychosocial functioning outcomes. It is surprising that no
differences were observed for BMI given that past research has found that, among typically-
developing youth, those who are racial/ethnic minorities, from low-income families, or who
have parents with less than high school educations are more likely to have higher BMIs and
to be obese (Frederick, Snellman, & Putnam et al., 2014). It is important to recognize that
there may be limitations to the BMI data collected in the present study, as these data were
based on self-report. With respect to adherence, given the complex medical regimens that are
required for those with SB, it is encouraging that youth who may be under-resourced (e.g.,
due to low income, low education) are not significantly /essadherent than youth who are not
under-resourced.

Associations between Cumulative Sociodemographic Risk and Outcomes

Consistent with the hypotheses for Objective 2, higher cumulative risk was cross-sectionally
associated with more pain, but, interestingly, it was also associated with fewer lifetime
UTI’s and /ess attention and executive function problems. These main effect results largely
reflect the findings that were revealed in the Objective 1 analyses. The similar findings
between Objectives 1 and 2 suggests that cumulative risk did not necessarily reveal itself

to be a more explanatory variable compared to examining sociodemographic risk variables
individually. Past research examining cumulative risk in families of youth with cancer found
similar results (Bemis et al., 2015). However, both the study by Bemis and colleagues (2015)
and the current study did not direct/y compare the influence of cumulative risk with that of
individual sociodemographic factors. Past studies that have made direct comparisons have
found that examining both individual and cumulative indices of risk was warranted because
both indices uniquely predicted outcomes such as internalizing and externalizing problems
in typically developing children (e.g., Jones, Forehand, Brody, & Armistad, 2002).

Further, age did not significantly moderate associations between cumulative risk and
outcomes, thus indicating that relations between cumulative risk and pain, UT]s, attention
problems, and executive function problems do not vary as a function of age. There is reason
to suspect that these relations would have varied by age, based on what the developmental
psychopathology literature tells us about the differential impact of cumulative risk occurring
at different ages (Sameroff, 2000). The moderation analyses in the present study tested
whether the #/iming of risks (e.g., risk at age 8 compared to risk at an older age) impacted
how risk and outcomes are associated; these analyses did not test the chronicity (e.g., being
at risk for 1 year compared to 10 years) or change in risk (e.g., increases in risk) over time,
which have been shown to be strong predictors of outcomes in past research (Atkinson et al.,
2015).
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SB-Related Family Stress as a Mediator of Cumulative Risk and Outcomes

Finally, for Objective 3, SB-related family stress was found to mediate the relation between
cumulative risk and attention problems, internalizing symptoms, and HRQOL. Importantly,
and contrary to hypotheses, cumulative risk predicted /ower SB-related family stress across
all models. This is surprising given that previous studies applying the family stress model
to pediatric populations have found lower SES to be linked with greater family stress

(e.g., among youth with asthma; Chen, Fisher, Bacharier, & Strunk, 2003), and given

that the literature on typically-developing youth has found that income, SES, and poverty
are consistently linked to higher levels of stress (Chen & Miller, 2013). Past research

on youth with SB has not examined whether SB-related family stress varies based on
sociodemographic factors. It could be that families who are already experiencing significant
sociodemographic stress may report lower levels of SB-related family stress because such
condition-related stress may seem less impactful compared to other stressors in their lives.
Indeed, research on pediatric cancer patients suggest that when examining the impact

of sociodemographic variables, assessing both general and disease-specific stress can be
fruitful (Bemis et al., 2015). There may also be other variables (e.g., coping strategies) that
explain why families of youth with SB who are, presumably, less advantaged report /ess
stress related to caring for a child with SB. It could be that these families possess strengths
that mitigate or eliminate the adverse impact of risks.

Chen and Miller (2013) proposed that there are “shift-and-persist” characteristics that may
benefit families who face socioeconomic adversity. Clearly, such families are confronted
with repeated, unpredictable, and uncontrollable demands. Because such families may have
limited options for problem-solving, they may “shift” by adjusting their response to stressors
in a way that is consistent with what other scholars have termed “secondary control coping”
(e.g., acceptance, cognitive restructuring, positive thinking, distraction; Connor-Smith,
Compas, Wadsworth, Thomsen, & Saltzman, 2000). Secondary control coping has been
found to be adaptive in the face of challenges that are unchangeable or cannot be problem-
solved, such as those presented by sociodemographic adversity (Santiago & Wadsworth,
2009) or challenges presented by a chronic illness. Further, the “persist” aspect of Chen
and Miller’s (2013) theory refers to the ability to endure adversity by finding meaning in
difficult situations, having optimism about the future, and maintaining a focus on long-term
goals. Interestingly, research has found that parents of youth with SB tend to be optimistic
in their expectations for their children’s development (Holbein et al., 2017). Together, these
speculations suggest that adaptive forms of coping, meaning-making, optimism, and hope,
are strength-based areas that should be researched further in families of youth with SB,
especially those at sociodemographic risk. While the finding that greater risk predicted /ess
SB-related family stress was counter-intuitive, the associations between SB-related family
stress and outcomes were in the expected directions, in that more SB-related family stress
was associated with more attention problems and internalizing symptoms, as well as lower
HRQOL.

Limitations and Future Research

This study had several strengths, including the comprehensive assessment of
sociodemographic factors, the use of theoretical models to identify mechanisms through
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which sociodemographic factors might impact youth outcomes, and the collection of
longitudinal, multi-method, and multi-source data. Still, there are limitations of the current
study that should be addressed in future work. First, the present study had missing data
owing to item nonresponse, attrition, and protocol changes for youth who were 18 years

or older at Time 3, which limited the sample size across analyses, thus limiting the

power to detect significant findings. Indeed, most effect sizes in this study were small

to medium. Second, while the collection of data from multiple sources was a strength

of the study, certain variables were only measured from one source, which impacts the
interpretation of findings. For example, parents reported on number of lifetime UTIs

and height and weight used to calculate BMI; if parent-report was unavailable, medical
chart data were used. Past research has found variable evidence about the accuracy of
parent-report of child health history (Schwarz, Monti, Savelli-Castillo, & Nelson, 2004).
However, data reported in medical records is not always accurate either, as sometimes
UTIs may be reported to either primary care physicians or specialty physicians but

not both, and height and weight measurements are often not routinely assessed during
clinic visits among youth with physical disabilities (McPherson, Swift, Yung, Lyons,

& Church, 2013). Future research should continue efforts to collect data from multiple
sources, giving consideration to the quality of the collected data, while making efforts to
reconcile or examine differences between sources when appropriate. Third, while this study
attempted to address methodological weaknesses of past health disparity research, we made
conceptual and analytic decisions that may make generalizability of these findings to other
samples difficult (e.g., dichotomization of sociodemographic factors into risk and non-risk
categories). Fourth, without having a comparison sample, conclusions cannot be drawn
about how findings from the present study are unique to the SB population.

Lastly, this study takes a “risk” approach when strengths-based or asset-focused approaches
have been recommended, especially to prevent individuals with disabilities from being
narrowly characterized as vulnerable (Alschuler, Kratz, & Ehde, 2016; Perrin, 2019;
Sameroff, 2000). Risk factors are largely socially and contextually determined and may vary
based on the region/country and over time (Cheng et al., 2015). For example, categorizing
racial/ethnic minority status as a “risk” fails to acknowledge that this “risk” is due to

social determinants that are active in American culture today rather than to one’s race in

and of itself. Future research would benefit from assessing family perspectives about the
influence of sociodemographic factors to better understand whether factors that we identify
as “risks” are indeed perceived as such to families. The importance of such stakeholder
engagement approaches has been increasingly recognized as away to ensure that research
questions are of relevance and importance to the population being studied, especially among
individuals with disabilities (e.g., Dunn, Ehde, Wegener, 2016). Moreover, health disparities
are largely a result of unjust or discriminatory policies, provider and institutional biases, and
other such social factors (Agency for Healthcare Research and Quality, 2016). Therefore,
future research must be vigilant in examining the greater contextual factors that likely
contribute to health disparities (e.g., discrimination experiences, access to care), as well as
the intersectionality of identities, as individuals with a disability who are also a member of a
vulnerable social group (e.g., low SES) may be even more likely to face disparities in health
care (Levine & Breshears, 2019).
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Clinical Implications and Conclusions

The results of the current study have implications for delivering evidence-based, diversity-
sensitive clinical care to youth with SB. It appears that, despite the evidence that suggests
certain sociodemographic characteristics put youth at risk for poor outcomes, youth with SB
in the current study who were characterized by such risks (e.g., low income) were found,

in some ways, to have similar or better outcomes than youth not characterized by risk.

This finding highlights that youth with SB have areas of resiliency that, if identified, can

be used to promote better adjustment outcomes. Indeed, the literature on families of youth
with SB supports a resilience-disruption view of functioning; that is, while the presence of
having a child with SB may disrupt normative family functioning in certain ways, these
families are able to adapt and demonstrate considerable resilience (Lennon, Murray, Bechtel,
& Holmbeck, 2015). In other words, results suggest that the resilience-disruption view of
functioning which has been supported in the general literature on youth with SB may also be
applied to the subset of youth with SB who are characterized by sociodemographic factors
that may put them at risk.

Still, there are ways in which youth characterized by risk were more likely to have poorer
outcomes, such as in the domains of pain and academic achievement. Youth would benefit
from thoughtful and comprehensive clinical assessment of the sociodemographic factors
that may put them at risk for adverse outcomes. Screening tools designed specifically to
assess sociodemographic risk are lacking, often requiring such assessments to occur through
interviews with families (Chung et al., 2016). An example of one useful screening tool is
the Psychosocial Assessment Tool 2.0 _GEN (Kazak, 2011), which has been well-validated
in pediatric populations (e.g., Crosby et al., 2006), and can be used to assess psychosocial
risk in pediatric health by identifying a family’s areas of risk and resiliency across multiple
domains (e.g., finances/resources, family problems, social support) and providing a total
score for family risk. Youth who are identified as being at risk may then receive additional
screening in other relevant domains to further inform clinical intervention (e.g., assessing
pain using the Pediatric Pain Screening Tool; Simons, Smith, & Ibagon, 2015).

In conclusion, it is hoped that findings from the proposed study will improve the lives of
youth with SB by informing future research questions, clinical care, and local and national
policies aimed at improving outcomes among youth with SB. As previously stated, health
disparities are largely a function of social conditions, policies, and institutions, and while
these arenas may be challenging to reform, they canbe improved upon (AAP, 2010; Cheng
et al., 2015). Thus, using data from the present study to inform health care reform and social
policies will benefit youth with spina bifida, as well as a//children.
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Impact

The current study found that youth with spina bifida characterized by

certain sociodemographic risk characteristics were more likely to have

poorer outcomes in certain domains (e.g., pain, academic achievement).
However, this was not a consistent finding, as many youth characterized by
sociodemographic risk (e.g., low income) were found to have similar or better
outcomes in other domains, compared to youth not characterized by risk.

These findings suggest youth with spina bifida would benefit from thoughtful
and comprehensive clinical assessments of the sociodemographic factors that
may put youth at risk for adverse outcomes.

These findings can also inform health care reform and social policies aimed at
addressing healthcare disparities in youth with spina bifida.
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Sociodemographic Factors
— Youth Race/Ethnicity
Non-Risk: Caucasian
Risk: AA, Asian, Hispanic, Multi-Racial
— Youth Health Insurance
Non-Risk: Private
Risk: Public
— Parent Education
Non-Risk: >/= College
Risk: < College
— Parent Employment Status
Non-Risk: Full-Time
Risk: Not Full-Time
— Parent Occupation
Non-Risk: Hollingshead (1975) Occupation
Code >/=5
Risk: Code <5
— Parent Immigrant Status
Non-Risk: Non-Immigrant
Risk: Immigrant
— Parent Language
Non-Risk: English Speaking
Risk: Non-English Speaking
— Family Structure
Non-Risk: Two-Parent Family
Risk: One-Parent Family
— Family Income-to-Needs Ratio
Non-Risk: Ratio >/=1
Risk: Ratio < 1
— Zip Code Income
Non-Risk: >/= National Median
Risk: Below National Median

Page 22

Health-Related Functioning
—BMI
— Lifetime UTIs
— Pain
— Medical Adherence

Neuropsychological Functioning
— Attention Problems

— Executive Function Problems
— Academic Achievement

Psychosocial Functionin
— Internalizing Symptoms
— Externalizing Symptoms
— Social Adjustment
— Health-Related Quality of Life

Figure 1.
Study Variables
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Youth Demographic and Spina Bifida Information at Time 1

M (SD) or N (%)
n =140

Age

Gender: female

Race/ethnicity

African American
Asian

Caucasian
Hispanic

Multiracial

Spina bifida type

Myelomeningocele
Lipomeningocele

Other

Lesion level

Thoracic
Lumbar
Sacral

Unknown/not reported

Shunt present

Gross Motor Function

1Q

Level |
Level Il
Level 111
Level IV

Unknown/not reported

11.43 (2.46)
75 (53.6%)

19 (13.6%)
2 (1.4%)
74 (52.9%)
39 (27.9%)
6 (4.3%)

122 (87.1%)
10 (7.1%)
8 (5.7 %)

23 (16.4%)
72 (51.4%)
43 (30.7%)
2 (1.4%)
110 (78.6%)

18 (12.9%)
34 (24.3%)
30 (21.4%)
53 (37.9%)
5 (3.5%)
85.68 (19.67)

Table 1.

Page 23

Note. Gross Motor Function Level I = minimal limitations and Level IV = high degree of gross motor dysfunction. 1Q = WASI estimated full-scale

1Q.
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Table 2.

Descriptive Information on Cumulative Risk Index

M (SD) or N (%)
n=97

Cumulative Risk Index
0 Risks
1 Risk
2 Risks
3 Risks
4 Risks
5 Risks
6 Risks
7 Risks
8 Risks
9 Risks
10 Risks

3.26 (2.56)
14 (14.4%)
18 (18.6%)
16 (16.5%)
7 (7.2%)
10 (10.3%)
10 (10.3%)
5 (5.2%)
12 (12.4%)
4 (4.1%)
1(1.0%)
0 (0.0%)

Page 24

Note. Sample was reduced from full sample of 7= 140 because cases with missing data on any single sociodemographic factor used to create
cumulative risk index were not included
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