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Abstract

PURPOSE: The purpose of this study was to evaluate associations of ethnicity and
adaptive function with health-related quality of life (HRQOL) in youths with spina bifida
myelomeningocele (SBM).

METHODS: Participants included Hispanic (r7= 75) and non-Hispanic White (n7= 86) children
and adolescents with SBM. Participants completed ratings of adaptive function and SBM-specific
HRQOL. A series of linear multiple regression models was computed to investigate whether
ethnicity moderates the relation between adaptive function and HRQOL.

RESULTS: Results showed that greater adaptive function was associated with higher HRQOL.
While no relations were found between ethnicity and HRQOL, a significant interaction was
observed between adaptive function and ethnicity over and above other terms. Although groups
did not differ on HRQOL at lower levels of adaptive function, Hispanic participants rated higher
HRQOL relative to non-Hispanic White participants at higher levels of adaptive function. Further
analysis showed this was true of both nonmotor and motor aspects of adaptive function.

CONCLUSION: Results suggested complex relations between ethnicity and adaptive function
with HRQOL, highlighting the importance of optimizing adaptive functioning in youth with SBM.
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1. Background

1.1. Introduction

Spina bifida is a neural tube defect characterized by incomplete closure of the spinal

cord that is estimated to affect 1,500 to 2,000 babies born each year [1]. Of the

major types of spina bifida, myelomeningocele (SBM) is the most severe form and can
cause functional impairment in cognition, mobility, and bladder/bowel control [2]. SBM

is associated with several neurological complications, including Chiari Il malformation

and hydrocephalus, and thus is frequently associated with impairments in cognitive and
psychosocial functioning, with greater severity and economic disadvantage predicting more
severe impairments [3, 4]. Children and adolescents with more severe impairments (e.g.,
limited mobility and/or impaired cognitive skills) report lower quality of life [5].

1.2. Socioeconomic status (SES) and ethnicity

SBM is hypothesized to occur via a complex interplay of genetic and environmental factors,
of which sociodemographic variables (including SES and ethnicity) are among the most
studied [6]. Socioeconomic factors (e.g., neighborhood income, maternal education, obesity,
malnutrition, reduced access to prenatal care) serve as multiplicative risk factors for SBM
incidence, such that mothers residing in low SES neighborhoods are about twice as likely to
have a child with SBM as socially-advantaged mothers [5].

Although controlling for SES substantially reduces the effect of race and ethnicity on

SBM prevalence, racial prevalence differences have repeatedly been demonstrated to extend
beyond SES. This point is particularly salient in consideration of the difference between
prevalence rates among Hispanic and Black mothers, both of whom disproportionately
belong to lower-SES groups. Compared to White women, Hispanic mothers are 1.2 times
more likely to have a child with SBM [7]. By contrast, Black mothers have an SBM
incidence at only .90 times that of their White counterparts. Reasons for heightened risk

of SBM incidence among Hispanics remain unclear. Proposed explanations have included
reduced folic acid intake via both traditional diet and supplemental intake, immigrant status,
relatively higher proportions of visceral adipose tissue, and underlying genetic or epigenetic
differences [8, 9]. Despite efforts that have been made in recent years to implement public
health interventions to reduce racial/ethnic disparities in SBM prevalence (e.g., folic acid
fortification in common cereals and grains), higher prevalence of SBM among Hispanic
populations persists.

1.3. Health-related quality of life (HRQOL) and adaptive functioning (AF)

Early studies on the association of SBM with SES and race/ethnicity focused upon
prevention efforts. More recent research has been conducted on the association between
minoritized status and other psychosocial variables, such as HRQOL [10-12]. HRQOL is
defined here as a person’s perception of the influence of a chronic health condition on

their physical and psychosocial functioning [13]. Among younger children, HRQOL has
historically been rated by proxy (i.e., caregivers) due to children’s perceived difficulty in
responding directly, although self-ratings are encouraged among adolescents when possible
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[14]. HRQOL ratings of youth with SBM are often lower than those of their typically-
developing peers, with specific predictors including medical and psychosocial variables [14—
18]. However, this may be partially confounded by differences between parental report and
self-report, such that adolescents often report higher HRQOL than their parents [18].

AF (here defined as one’s capacity to habitually function independently according to
community standards across a broad variety of domains) is particularly relevant to HRQOL
in the SBM population [19]. The modal SBM adaptive behavior profile is characterized

by relatively high Social/Communication functioning, severe impairments in the Motor
domain, and lesser impairments in the Personal Living and Community Living domains
[19]. As such, the majority of SBM research regarding the associations between HRQOL
and AF has focused upon motor function, with specific emphasis on urologic functioning
and ambulatory status. Poorer motor AF is robustly associated with poorer HRQOL [15,

18, 20, 21]. The few studies that have examined nonmotor domains of AF in relation to
HRQOL have shown mixed results [15, 18]. In their review, Sawin and Bellin [22] suggested
that motor functioning may be specifically related to physical domains of HRQOL, while
other psychosocial factors (e.g., caregiver hope, attitude) are more broadly related to overall
HRQOL. However, as has been previously acknowledged, most of this literature has used
HRQOL measures that are not specific to spina bifida (e.g., PedsQL), which have not been
adapted for youth with physical disabilities, thereby limiting generalization to an SBM
population [22].

1.4. Association of ethnicity with HRQOL and AF

While the association between AF and HRQOL seems clear, cultural differences in goals
and priorities for AF may in turn be associated with relative differences in association

with HRQOL. In the United States, the disability rights movement has historically
prioritized “benchmarks” of success that reflect a primarily Anglo-centric value system;
these benchmarks include the person with disabilities moving out of their family home,
earning a salary at a traditional job, and creating nuclear families of their own [23].

Among many Hispanic families, primary caregiver goals for children with disabilities are
not necessarily for independent residence. Instead, they wish to ensure that the young person
develops the independence to make meaningful contributions within the family unit and

in their community [23, 24]. This difference may be partially related to the heightened
value placed on familial interdependence and cohesion among many Hispanic cultures [25].
Additional relevant cultural values may include differences in behaviors of seeking help
from governmental authorities and religious and spiritual beliefs related to coping with
disability [23].

1.5. The present study

As noted by Holmbeck et al., “Hispanic/Latino families are understudied in [the SBM]
literature... [which] is surprising given the high prevalence rates of spina bifida in

this population” [26]. Although several studies examining the complex relations of
sociodemographic variables with other psychosocial/cognitive outcomes in SBM have been
published recently, no studies have yet examined whether the association between HRQOL
and AF differs by ethnicity and SES [12, 27, 28]. Given previously documented cultural
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differences in goals for AF and independence in youth with disabilities, as well as increased
prevalence rates of SBM among the Hispanic population in North America, this study
focused on exploring the role of ethnicity as a moderator of the association between total AF
and HRQOL in an SBM population. More specifically, the study examined whether the role
of ethnicity as a moderator changed when looking at relative importance of AF sub-domains
(motor and nonmotor aspects of AF) on HRQOL.

2. Methods

2.1. Participants

The sample was drawn froma larger pool (N = 665) of infants, children, adolescents, and
adults with SBM who were recruited as research volunteers from three primary sites (the
Spina Bifida Clinic at Texas Children’s Hospital in Houston, Shriner’s Hospital for Children
in Houston, and the Hospital for Sick Children and surrounding areas in Toronto) between
1998-2010. The present sample included 161 children and adolescents aged 5 to 20 (M=
13.1, SD = 3.4) with SBM and either shunted or arrested hydrocephalus. Any child or young
adult who met these criteria was included in the initial screening. Children below age 5 and
adults above age 20 as well as children with neurological disorders unrelated to SBM (e.g.,
brain tumors, regular seizure occurrence that was either not medicated or poorly managed
with medication at the time of enroliment), sensory disorders (e.g., deafness or blindness),
and neurodevelopmental disorders (e.g., autism spectrum disorder) were excluded. To focus
on ethnic groups at highest risk of SBM, patients not belonging to the Hispanic or non-
Hispanic White groups were also excluded (i.e., individuals identifying as Black, Asian,
American Indian, or Mixed Race were removed for the purposes of focusing on the at-risk
Hispanic subgroup). To reduce the heterogeneity of the Hispanic group, the focus was on
individuals with Mexican and Central American backgrounds. Genetic admixture studies
show that this is a relatively ethnically homogeneous group among Hispanic individuals and
have also found that this population has a higher incidence of SBM among individuals in
North America [29].

The sample included 75 Hispanic and 86 non-Hispanic White children and adolescents.
The Hispanic sample (as determined by caregiver self-report) was primarily comprised

of first- and second-generation immigrants living in Houston and Toronto. Nationality

of familial origin was primarily Mexican, although Central American families were also
included. Although children were recruited and identified under the label “Hispanic,” it is
acknowledged that this term encompasses a diverse group of individuals who may prefer to
identify themselves by country of origin or the umbrella term “Latino” or “Latinx.”

2.2. Assessment measures

SES was measured by the Hollingshead 4-Factor Scale, which classifies SES by caregiver
education and occupational status [30]. A single score was calculated for each caretaker
in the home. Scores were averaged to create a single SES index in families with several
caretakers. Scores were calculated as a continuous variable, with higher scores associated
with higher SES.
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An HRQOL instrument specifically created for use in a spina bifida population (the
HRQOL-SB) was administered in an effort to capture the unique concerns relevant to this
population [22, 31]. The HRQOL-SB includes two forms: a 44-question caregiver scale

for children ages 5-12 and a 47-question self-report scale for adolescents ages 13 and

older. The caregiver scale explicitly instructs respondents to consider quality of life from

the child’s viewpoint. All questions in both versions use a 5-point Likert scale, and higher
HRQOL-SB scores indicate greater reported HRQOL. Both versions have high reliability

in this sample, with Cronbach alpha scores of .92 and .87 for the caregiver and adolescent
scales, respectively. Scores were obtained by summing each individual item, including those
which were reverse-scored. As the adolescent scale includes three more questions than the
caregiver counterpart, each sum total was divided by the total number of items completed to
create a point average for ease of comparison. As differences in caregiver (M= 3.9, SD=
0.1) and adolescent self-report (M= 4.0, SD = 0.4) computed averages were not statistically
significant, {133) =-1.78, p= .08, and as no caregiver proxy measure is available for
adolescents, scores on both measures were collapsed across age groups to create a combined
HRQOL score. In other words, scores were examined as a single variable independent of
rater type.

AF was measured via the Scales of Independent Behavior-Revised (SIB-R) [31].
Administered as a structured caregiver interview, the SIB-R asks caregivers to rate the
ability of the child to perform adaptive behaviors in three categories (“independently,” “with
assistance,” or “unable to perform™) across four clusters: Motor, Social Interaction and
Communication, Personal Living, and Community Living. Split-half coefficients for these
clusters range from the high .80s to low .90s [32]. A total AF score (i.e., the standard score
across all domains of AF) was calculated for each participant. To explore the relative role of
motor skills in AF, motor AF was compared to an on motor AF composites core in follow-up
analyses, which were created by averaging scores on domains with relatively reduced motor
demands (i.e., Social, Personal, and Community Living). This approach was taken to ensure
that the nonmotor AF contribution was not overshadowed by motor functioning. It should
be noted that although there is no overlap at the item level, some items in the nonmotor

AF require motor functioning (e.g., bowel and bladder control), and it is acknowledged that
these domains are not fully independent. The correlation between nonmotor AF and motor
AF scores in this sample was .60.

2.3. Procedure

The original study was approved by institutional review boards in Houston and Toronto,
and appropriate written informed consent and assent were provided by participants and
their caregivers. Participants’ AF and HRQOL scores were measured as part of a larger
assessment battery in two hospital-affiliated clinics in Houston and Toronto. Caregiver
measures were administered in the preferred language (English or Spanish) and by native
speakers when possible. Approximately 9% of participants were evaluated in Spanish by a
bilingual native speaker using aversion in which the items were translated and adapted for a
Spanish dialect appropriate for this ethnic group.
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2.4, Statistical analyses

Lesion level (anatomic, as determined by imaging), ambulatory status, lifetime shunt
placement, number of shunt revisions (as determined by available medical records), sex,
and age were considered as potential covariates in the models, as was reporter type (i.e.,
self-report vs parent-proxy). To yield a meaningful interpretation of regression coefficients,
all continuous variables were standardized. The PROC GLM procedure in SAS software
(version 9.4) was utilized to compute models.

Although the study focused on exploring the role of ethnicity as a moderator of the
association between AF and HRQOL in an SBM population, the analyses included fixed
main effects models (five models in total) that separately examined the effects of AF

(total, motor, and nonmotor) and ethnicity on HRQOL, controlling for covariates. The
primary analysis involved a series of linear multiple regressions with fixed nested effects
to investigate whether ethnicity moderated the relation between total AF and HRQOL.
Additional analyses were computed to examine whether findings differed depending on the
AF sub-domains (motor, nonmotor). In other words, the study examined whether ethnicity
moderated relations between motor AF and HRQOL, as well as nonmotor AF and HRQOL.
Each AF score was nested within ethnicity in three separate models. Of note, models with
fixed nested effects never include main effects of nested variables. In other words, nested
variables do not appear as main effects in the model [33]. In this case, AF variables were
treated as nested variables, and therefore their main effects were not computed in estimated
models. To further improve clarity, a simplified (hot including covariates) example of a
computed model follows:

HRQOL=ethnicity+ethnicity(total/nonmotor/motor AF), with total/nonmotor/motor AF
nested with in ethnicity

The above formulation is equivalent to:

HRQOL =ethnicity+ethnicity*total/nonmotor/motor AF, omitted main effect of total/
nonmotor/motor AF function

Models with nested fixed effects are advantageous in studies with a small sample, as they
reduce the degrees of freedom by the number of fixed effects that are estimated relative to
models with crossed (interactive) effects and consequently provide more power for testing
interactive effects. Line plots were used to depict statistically significant interactive effects.
The plots were generated in SAS. 9.4 using the PROC SGPLOT procedure.

3. Results

3.1. Demographic comparisons

Participant sociodemographic and medical variables grouped by ethnicity are presented in
Table 1. No statistically significant group differences were noted in age, 159) =0.21, p

= .84, sex, ¥3(1) =0.02, p=.88, or reporter type, y*(1) = 1.44, p=.23. Similarly, no
statistically significant differences were found in any of the measured medical variables,
including lesion level, ;(2(2) =0.13, p=.94, ambulatory status, ;(2(3) =0.78, p= .85, shunt
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placement for hydrocephalus, /1/2(1) =2.91, p=.09, or lifetime number of shunt revisions,
#(140) = 0.84, p=.40. A statistically significant difference was noted in SES, {158) =

8.77, p<.001, with lower mean SES scores (M= 27.2, SD=7.9) in Hispanic participants
relative to non-Hispanic Whites (M= 41.9,5D = 12.3). Due to lack of statistically significant
differences, all potential covariates analyzed except SES were trimmed from subsequent
analyses.

3.2. Adaptive function is associated with HRQOL

As seen in Table 2, results suggested that total AF was positively associated with HRQOL,
£=0.01, A1, 124) = 14.84, p< .001. Both nonmotor AF, g=0.40, A1, 129) = 21.90, p<
.001, and motor AF, =0.31, A1,129) = 12.48, p< .001, were positively associated with

HRQOL.

3.3. Ethnicity alone is not associated with HRQOL

As reported in Table 3, no statistically significant relation was found between ethnicity and
HRQOL after controlling for SES, g=0.22, A1, 131) = 0.53, p=0.468.

3.4. Ethnicity moderates the relation between AF and HRQOL

Results of the moderation analysis are presented in Table 4. Findings suggested a
statistically significant interaction between total AF and ethnicity, A2, 120) = 8.68, p< .001,
controlling for SES. As presented in Fig. 1, the interaction was dominated by a main effect
of ethnicity, such that Hispanic participants (depicted with a long-dashed line) had higher
levels of HRQOL (8= 0.02, SE = 0.01) relative to non-Hispanic Whites (depicted with a
short-dashed line, = 0.01,S£ = 0.00). In addition to the main effect of ethnicity described
above, it was observed that the difference in HRQOL between Hispanics and non-Hispanic
Whites was larger at higher levels of AF than at lower levels. This ordinal interaction is
demonstrated in follow-up analyses showing statistically significant interactions between
both nonmotor, A2, 125) = 11.99, p<.001, and motor, A2, 125) = 6.05, p=.002, aspects
of AF and ethnicity. As observed in Fig. 2, relations between AF and HRQOL for Hispanics
and non-Hispanic Whites were very similar at a lower level of nonmotor (Panel A) and
motor (Panel B) AF, but not at a higher level. At the higher levels of nonmotor and motor
AF, differences in these relations were much more pronounced. Specifically, Hispanics rated
higher HRQOL at higher levels of nonmotor AF(8 = 0.52, SE = 0.13) than non-Hispanic
Whites (8 =0.33, SE = 0.13), with a similar pattern observed for motor AF: Hispanics (8=
0.36, SE = 0.28) and non-Hispanic Whites (8= 0.26, SE=0.12).

4. Discussion

The results suggested interesting relations among ethnicity, AF, and HRQOL in youth with
SBM. Consistent with prior research, AF was positively associated with HRQOL [15, 18]. A
significant interaction of ethnicity and AF in association with HRQOL was observed, such
that Hispanic participants rated higher HRQOL than did non-Hispanic White participants at
higher levels of AF. Of note, this relation was apparent for both motor and nonmotor aspects
of AF. While skills assessed in nonmotor AF measures require motor skills, these results
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illustrated the importance of examining elements of AF beyond the purely motor domain
when conceptualizing how individuals with SBM and their families rate their own HRQOL.

While these results are associational and it therefore cannot be directly inferred that
increasing AF leads to higher HRQOL, one possible interpretation of the association is that
cultural differences may not be clinically meaningful in ratings of HRQOL below a certain
threshold of AF; it is possible that at relatively low levels of AF, achievement of functional
independence (or lack thereof) is prioritized when considering qualitative satisfaction with
life. However, once a certain degree of functional independence is achieved, cultural
differences seem to emerge, as results suggested that Hispanic individuals with SBM and
their families may value independence in completing daily living tasks more when rating
HRQOL than their non-Hispanic White counterparts. While further research is necessary

to examine specific reasons for these differences, one possible explanation is related to
cultural differences in goals regarding over all independence. As previously noted, due to
cultural expectations in many Hispanic families in which individuals with disabilities are not
typically expected to live or work outside the home in adulthood, familial goals for the child
may be primarily related to their ability to contribute to the family and community [23-25].
Participation could involve assisting with family chores, helping to care for another family
member, or completing simple errands [23]. This is consistent with previous qualitative
research that found that Hispanic caregivers frequently described goals related to successful
integration in their home and community when asked about their child’s HRQOL [24]. It
may be that incremental increases in both motor and nonmotor aspects of AF can more
readily translate into ability to meet the family- and community-oriented goals commonly
held by many Hispanic families than into outcome-related goals like moving out of the
homeor earning a salary. There may also be more opportunities for meaningful contributions
in this family-based model. Achievement of these family-focused goals may in turn result

in higher HRQOL among a Hispanic population at higher levels of AF. However, it is
acknowledged that improving AF alone may be insufficient to improve HRQOL, as it is
possible that other variables not explicitly examined in this study (e.g., familism, spirituality,
perceptions of hope) may be driving these associations between HRQOL and AF; further
research into these variables is therefore recommended.

Several limitations should be noted in evaluating this study. A primary limitation is that

AF and HRQOL are overlapping constructs. As is demonstrated in this study, however,

they should not be considered synonymous constructs; the latter is more clearly related

to subjective life satisfaction, while the former is an objective assessment of ability to
complete various tasks without clear association to personal and familial goals. The two
domains are only moderately correlated. Additionally, it is difficult to fully differentiate
nonmotor AF from its motor counterpart. Several items included in nonmotor AF (e.g., those
related to bladder and bowel independence or community living) are dependent upon motor
functioning. Thus, nonmotor and motor AF are not truly independent.

Another limitation is that the HRQOL-SB measure does not permit self-report or caregiver-
report ratings across all ages. This is particularly challenging because past research

has suggested that caregivers tend to rate their child’s HRQOL lower than children do
themselves on parallel self-report measures [14]. Although the current analyses suggested
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that there were no statistically significant differences between caregiver and self-report

of HRQOL in the sample, the lack of a self-report option for participants of all ages
remains an important limitation of the measure. Indeed, given emerging evidence that

even young children can directly reflect on their own HRQOL, Sawin and Bellin [22]

have suggested that self-report versions of the HRQOL-SB for younger children should

be considered for ease of comparison. Further, given that measurement of HRQOL and

AF both used caregiver ratings, common method variance may have affected the results.
Although this study specifically examined the role of ethnicity and SES in HRQOL ratings,
it is acknowledged that these sociodemographic variables are but two facets of social
determinants of health. Finally, the available data regarding the Hispanic participants in
this study were limited; more granular details on language spoken at home, acculturation
and immigration status, and language of administration may have yielded interesting
additional information. Similarly, further examination of the associations between SES and
the variables of interest in future studies may provide additional information that can be used
in clinical decision-making with this population.

This study suggests that clinicians should remain mindful of differences in how individuals
with disabilities of different ethnic/cultural backgrounds may value aspects of AF as they
conceptualize their patients’ own and their family members’ HRQOL. If, for example, a
person or family member of an individual with SBM expresses interest in improving their
AF, a clinician may instinctively and erroneously assume that the primary treatment focus
should be on improving motor skills. Results of this study suggest that the prudent clinician
will first complete a thorough assessment of the goals and values of the specific individual
and family, while taking particular care to ask detailed questions regarding both motor and
nonmotor components of independence to improve HRQOL. This is particularly relevant
when working with Hispanic families of children with disabilities. One barrier that may
prevent Hispanic families from seeking formal supports is a perception that traditional
disability services do not sufficiently consult and collaborate with families about goals for
their child [23]. Improvement of HRQOL in this population may be best accomplished

via an interdisciplinary rehabilitation team approach (including physiatrists, rehabilitative
therapists, psychologists, school teachers, social workers, families, and community leaders)
that addresses numerous aspects of AF and incorporates a holistic assessment of the
patient’s values and needs. Thoughtful assessment of cultural considerations will become
increasingly necessary over the next few years as the population of children of Hispanic
descent (and relatedly, the number of Hispanic children with SBM) continues to grow within
North America.
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Fig. 1.

HRQOL score (Standard metric)
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Line Plot Depicting Interaction of Total AF With Ethnicity on HRQOL. Note. AF=Adaptive
Functioning; HRQOL=Health-Related Quality of Life.
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Table 1

Sociodemographic and medical information by ethnicity

Ethnicity

Non-Hispanic White ~ Hispanic

N 86 75
Age, yrs: M (SD) 13.17 (3.47) 13.05(3.26)
Reporter Type
Parent Proxy 52 (32%) 43 (27%)
Self-Report 34 (21%) 32 (20%)
Sex—n (%)
Male 46 (53%) 41 (55%)
Female 40 (47%) 34 (45%)
SES: M (DR t 41.92 (12.29) 27.20 (7.85)

Lesion—n (%)b

Lumbar 58 (67%) 50 (67%)
Sacral 7 (8%) 5 (7%)
Thoracic 21 (24%) 19 (25%)

Amb Stat—n (%)c

No Assistance 3 (3%) 2 (3%)
Independent 17 (20%) 15 (20%)
Partial 28 (33%) 21 (28%)
Non-Ambulator 28 (33%) 29 (39%)
Shunt Placedd' rt 81 (94%) 68 (91%)
Shunt Revs: M (SD) 2.51 (2.85) 2.15 (2.13)
Note.

aSES = Socioeconomic status as measured by the Hollingshead 4-Factor SES score. Ratings calculated for primary caregivers in home, with higher
scores indicating higher SES.

b . . .
Lesion = Level of spinal lesion.

Amb Stat = Ambulatory Status (No Assistance = walks independently without ambulatory aids; Independent = ambulates independently with aids;
Partial = ambulates independently some of the time with ambulatory aids but requires significant caregiver support; Non-Ambulator = requires
caregiver support to ambulate most of the time).

d. A . . .

Shunt Revs = Number of lifetime shunt revisions per available medical records.
*

p<.05.

7, . .

SES data missing for 18 participants

ﬁShut Placement data missing for 12 participants.
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