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This study examined paternal correlates of the cognitive and
behavioral functioning of children with myelomeningocele,
when controlling for maternal and biological/child correlates
as possible sources of variance. Participants were 48 parent
dyads of children with myelomeningocele (21 males, 27
females) between the ages of 4 and 12 years (mean 8y, 2mo,
SD 2y 3mo). Lesion levels of participants ranged from the
thoracic to sacral (thoracic-L3: 7#=15; L4-L5: n=15; sacral
or lipomeningocele: 2=18), of whom 38 had been shunted for
hydrocephalus. Half of the participants (72=24) were
community ambulators. Potential predictors of cognitive and
behavioral functioning included paternal and maternal
parenting stress, as assessed by the Parenting Stress Index —
Short Form paternal, and maternal perceptions of support and
resources, as assessed by the Family Resource Scale and the
Family Support Scale, and child medical severity. Paternal
variables significantly correlated with behavioral functioning
but not with cognitive functioning. Regression analyses
revealed that paternal personal distress and maternal
perceived adequacy of social support accounted for significant
variance in overall child behavioral functioning. Only child
medical severity and annual household income explained
significant variance in overall child cognitive functioning.
These findings add to the growing body of theory and
research documenting that fathers make unique and
significant contributions to child adjustment in children with
myelomeningocele. Both fathers and mothers need to be
considered in interventions supporting development and
adjustment of children with myelomeningocele and their
families.

See list of abbreviations at end of paper.
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The association between myelomeningocele and risk for
medical, social, intellectual, and/or psychosocial adjustment
problems is well established.'™ Research has shown relation-
ships between medical and environmental factors and cogni-
tive and behavioral functioning of children with
myelomeningocele. Biological/medical factors linked to cog-
nitive functioning include hydrocephalus and associated
compliczltions,4’S shunt status,® number of shunt revisions,”®
and level of spinal cord lesion.”® Socioeconomic status of
individuals with myelomeningocele has been associated with
verbal cognitive outcome.”

The association between biological’medical factors and
behavioral and psychosocial outcomes of children with
myelomeningocele has been less frequently studied.*® Medi-
cal factors associated with behavioral adjustment of children
with myelomeningocele may include hydrocephalus, shunt
status, and/or shunt revisions;* however, some studies sug-
gest a less significant relationship between these variables.”'°
Environmental factors associated with behavioral adjustment
in children with myelomeningocele include parental adjust-
ment,"' parenting behaviors,'> and maternal social sup-
port."> Further research is needed to determine specific
factors that predict the outcomes of children with myelome-
ningocele to enhance interventions for treatment and
secondary prevention.

Theoretical and empirical literature highlight the impor-
tance of all family members and their support systems in the
development and adjustment of children with chronic health
concerns such as myelomeningocele. One disability-stress-
coping model' identifies social-ecological factors of parent
adjustment and social support as key resistance factors
against stress for children with chronic health conditions.
Thompson’s stress and coping model of child adjustment
describes maternal appraisal of stress and supportive family
functioning as key aspects of parental and child adaptation."

Research is consistent with theory in suggesting that fami-
lies of children with myelomeningocele have increased stress
related to child development and adjustment. 1617 Most stud-
ies have examined the possible stress effects of having a child
with myelomeningocele on the parents, rather than the pos-
sible effects of parental stress on child outcomes. Disease
characteristics and child adjustment function are reciprocally
interactive with subjective experience of parental stress and
its resistance factors. Parental stress and adequacy of family
support and resources are also key factors in models of
development and adjustment.

While paternal variables are implicitly included in models
alluding to ‘parental’ influence and stress relating to the
adjustment of children with chronic health issues, fathers are
under-researched relative to mothers. Child development
research suggests that both the quantity and quality of pater-
nal involvement are associated with positive child out-
comes'® and that both mothers and fathers influence their
child’s development with unique contributions.'**! A study
that examined paternal influences on the adjustment of chil-
dren with myelomeningocele aged 8 to 11 years, found that
fathers’ stress relating to parenting, predicted externalizing
and internalizing symptoms, and that both fathers’ and
mothers’ psychosocial functioning predicted externalizing
symptoms.*! Therefore, parents, including fathers, may play
an important role in the behavioral functioning of children
with myelomeningocele.



Given that few studies have specifically examined paternal
contributors to cognitive and behavioral functioning of chil-
dren with myelomeningocele, the purpose of this study was
to examine paternal correlates of cognitive and behavioral
functioning of children with myelomeningocele, when con-
trolling for maternal and biological/child factors as possible
sources of variance. This study examined some of the same
variables as Friedman et al.'! (e.g. parenting stress, and child
internalizing and externalizing behaviors), and examined
other factors included in theoretical models (e.g. child
cognitive functioning, family resources/support, child
medical severity). It was hypothesized that at least some
paternal variables would account for significant variance in
cognitive and behavioral functioning, over and above the
contributions of maternal and biological/child factors, and
that fathers and mothers would have unique correlates with
the cognitive and behavioral functioning of children with
myelomeningocele.

Method

PARTICIPANTS

The study population was derived from a broader study of
social support in families of children with myelomeningo-
cele, which included a statewide sample of 93 families of chil-
dren with myelomeningocele aged 4 to 18 years.®® This
study included participants aged <12 years with a mother
and a father.

Experts from several disciplines were consulted to estab-
lish an operational definition for ‘fathers.” Father involve-
ment was defined as participation in the child’s care at least
20 hours a week. If there was an uninvolved father and a
father figure in the home, information from the father figure
who lived in the home was used. The final sample included
48 parent dyads of children aged <12 years of with myelome-
ningocele that had both parents involved with the child’s
care at least 20 hours per week and information on both
dependent variables (cognitive and behavioral functioning).
Paternal caretakers included 42 biological or adoptive
fathers, five stepfathers, and one grandfather raising the child
(all referred to as ‘fathers’). Maternal caretakers included 45
biological or adoptive mothers, one stepmother, one grand-
mother assuming the mother role, and one long-term foster
mother (all referred to as ‘mothers’). Family and child charac-
teristics are summarized in Tables I and II.

MEASURES
Dependent measures.

Cognitive functioning was measured using the Kaufman
Brief Intelligence Test (K-BIT),?* administered by a nurse
trained in developmental assessment. The K-BIT (suitable
for ages 4-9y) consists of Matrices (nonverbal) and Vocabu-
lary (verbal) subtest standard scores resulting in an overall
IQ Composite score (mean 100, SD 15). Internal reliability
has been reported as 0.94.*> Behavioral functioning was
measured by the Child Behavior Checklist (CBCL; n=39
for 6-18 year version, n=9 for 1.5-5 year Version).23’24 The
CBCL comprises parent-report rating scales that assess
child behavior and emotional problems. T-scores (mean
50, SD 10) are generated for syndrome subscale scores and
overall Internalizing, Externalizing, and Total behaviors.
Test-retest reliability is 0.85 across scales for the 1.5 to 5 year
version and 0.88 to 0.90 for the 6 to 18 year version.

Although potential for overlap exists between the CBCL
Somatic Complaints syndrome scale and physical symptoms
associated with myelomeningocele, this scale was included
as all participants had myelomeningocele and no compari-
son was made with individuals without myelomeningocele.

Child and family measures.

Mothers and fathers independently completed three mea-
sures reflecting perceived personal adjustment, resources,
and social support. The Parenting Stress Index—Short Form
(PSI-SF)*®> measures parenting stress. It includes 36 items
assessed on a 5-point Likert-scale, yielding subscale scores
for Parental Distress, Parent—Child Dysfunctional Interaction,
Difficult Child, and a Total score. The Parental Distress (PD)
subscale was used to assess parental perceptions of stress
related to personal adjustment factors, including parenting
competence, social support, depression, conflict with the
other parent, and stress related to restrictions on other life
roles. For the PD subscale, test-retest reliability and internal
reliability are 0.85 and 0.87 respectively.?

The Family Resource Scale (FRS)26 and the Family Support
Scale (FSS)*” were completed by each parent. The FRS mea-
sures parents’ perceived resources and includes 30 items on
adequacy of household resources (e.g. money, food, time),
with higher scores indicating more satisfaction. Internal con-
sistency is 0.92 and test-retest reliability is 0.52.%° The FSS
measures parents’ perceived social support and includes 18
questions about the helpfulness of various sources of support
in raising a child, including relatives, friends, and profes-
sional services with higher scores indicating more satisfac-
tion. Internal consistency is 0.77, and test-retest reliability is
0.91.%7

A Medical Severity Index (MSI) was calculated by rating
the severity of physical and medical variables related to
myelomeningocele. Information was obtained by interview
and chart review and verified by the principal investigator.
Variables included for the analyses in this study were level of
lesion, shunt status, and shunt revisions. The MSI is an addi-
tive score with each variable rated on a Likert-type scale (e.g.
thoracic lesion level=3); higher MSI scores represent greater
impairment.

Table I: Family characteristics

Fathers’ age Range 25-77y,
Mean 39y 7mo,
SD 9y 3mo
Mothers’ age Range 23-70y,
Mean 38y 8mo,
SD 8y 10mo
Marital status, %
Married 86
Divorced 8
Separated 4
Single 2
Income?, %
<$10 000 10
$10 000 to $25 000 15
$25 000 to $50 000 44
$50 000 to $75 000 25
>$75 000 4
Did not report 2

“Income per annum in US dollars.
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PROCEDURE

Ethical approval for the study was obtained from the Institu-
tional Review Board (IRB) of the Medical University of South
Carolina. Participants were recruited statewide from family

Table II: Child characteristics

Age Range 4-12y,
Mean 8y 2mo,
SD 2y 3mo
Sex, n
Males 21
Females 27
Ethnic group, %
Caucasian 71
African-American 27
Native American 2
Level of lesion, %
Thoracic to lumbar 3 31
Lumbar 4 to lumbar 5 31
Sacral, lipomeningocele, or other 38
Ambulation®, %
Community ambulatory 50
Household ambulator 4
Non-functional ambulator 6
Non-ambulator 40
Bowel control, %
Continent or too young 31
Infrequent accidents (1-2/month) 27
Occasional accidents (1-2/week) 27
Frequent accidents (1-2/day) 15
Bladder, %
Continent or too young 21
Clean intermittent catheterization: dry 25
Clean intermittent catheterization: wet 25
Vesicostomy 4
Incontinent 25
Shunt, %
Yes 79
No 21
Shunt revisions, %
None 50
One revision 15
Two or more revisions 35
Variable Range Mean (SD)

Description of independent and dependent variables scores

K-BIT Composite 40-124 88.02 (22.04)
K-BIT Matrices 35-141 87.06 (24.32)
K-BIT Vocabulary 40-128 89.48 (22.12)
CBCL Total 25-75 54.27 (10.16)
CBCL Internalizing 33-81 54.02 (9.62)

CBCL Externalizing 33-72 50.98 (10.59)
MSI 1-6 3.58 (1.66)

Paternal PSI-PD 1-96 42.55 (31.53)
Maternal PSI-PD 1-97 45.38 (33.53)
Paternal FRS-Total 33-150 113.92 (23.69)
Maternal FRS-Total 45-145 115.31 (20.44)
Paternal FSS-Total 6-68 28.46 (15.46)
Maternal FSS-Total 6-58 28.10 (13.00)

*Hoffer classification®?

K-BIT, Kaufman Brief Intelligence Test; CBCL, Child Behavior Ch-
ecklist; MSI, Medical Severity Index; PSI-PD, Parenting Stress Ind-
ex Short Form — Parental Distress subscale centile; FRS, Family
Resource Scale; FSS, Family Support Scale.
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support groups and/or medical clinics, in accordance with
the IRB protocol. The regional study coordinator contacted
families for participation in the study. Informed consent and
Health Insurance Portability and Accountability Act docu-
ments were reviewed and signed with copies provided to the
families. Interviews were conducted at home, in the clinic, or
in the local health department. Parents completed the family
measures (PSI-SF, FSS, and FRS) while the interviewer
assessed the child (K-BIT). If both parents were not present,
one set of family measures was completed at the interview
and the other parent mailed their completed measures in an
addressed, stamped envelope. Parents completed one parent
report of child behaviors (CBCL) with the interviewer. In 17%
of parent dyads both parents completed forms during the
interview, in 54% both completed the forms at home and
returned by mail, and in 29% the mother completed the forms
on site and the father returned completed forms by mail. The
t-tests comparing families completing forms in the interview
versus completing them on their own showed no significant
difference in child, parent, or demographic characteristics.

ANALYSIS

Preliminary Pearson’s correlation analyses aimed to identify
any significant child, maternal, or paternal correlates of both
outcomes. Stepwise regression analyses were used to analyze
the hypothesis that paternal variables would contribute to
the cognitive and behavioral functioning of children with
myelomeningocele, even after controlling for the contribu-
tions of biological/child and maternal variables. Stepwise
regressions were chosen because they allowed the entering
of one specific variable ahead of others. Only those variables
that were significantly correlated with specific outcomes
were included in the regression analyses.

To control for myelomeningocele-related impairments in
the regression analyses for behavioral functioning, child MSI
and K-BIT Composite scores were entered into the regres-
sion before paternal or maternal variables. Four different
models were used to analyze the variables. In the first model,
contributions of fathers were tested with maternal variables
removed, first entering biological/child variables significantly
correlated with behavioral functioning and then entering sig-
nificant paternal variables. In the second model, contribu-
tions of mothers were tested with paternal variables
removed, again, first entering significant biological/child
variables and then entering maternal variables that were sig-
nificant correlates of behavioral functioning. The third model
tested the contributions of fathers over and above mothers
on behavioral functioning. All biological/child variables sig-
nificant in Models 1 or 2 were entered first, followed by
maternal variables significant in Model 2, followed by pater-
nal variables significant in Model 1. The final model included
all biological/child variables found to be significant in the
previous stepwise regressions followed by significant pater-
nal variables and then significant maternal variables.

Results

CORRELATIONAL ANALYSES

Correlations among the parent self-report measures ranged
from 0.12 to 0.59. Most measures were significantly corre-
lated with one another, raising concerns of collinearity. How-
ever, highly correlated variables (e.g. paternal stress, paternal
social support) were included with the rationale that the sig-



nificant correlations only explained a small percentage of the
variance, and the regression models selected would further
determine the variance contributed by each variable. Mea-
sures with overlapping item content (e.g. CBCL Total score,
CBCL Externalizing and Internalizing scores) were never
used in the same model. Tolerance levels ranged from 0.62
to 1.00 for variables included in the models across regression
analyses, indicating that multicollinearity was not a serious
problem. Results of the Pearson’s correlations are
summarized in Table III.

COGNITIVE FUNCTIONING
Stepwise regression analyses revealed that the model accoun-
ting for the greatest amount of variance in cognitive function-
ing as measured by K-BIT Composite scores included both
child medical severity (MSI; standardized /=—0.48, p<0.001)
and annual household income (f=0.30, »<0.02), explaining
32% of the variance. Child MSI score (f=-0.43, p<0.003)
was the only significant correlate of K-BIT Matrices scores
and explained 18% of the variance. The model accounting
for the most amount of variance in K-BIT Vocabulary scores
(19%) included mothers’ education (=0.29, p<0.05) and
annual household income ($=0.42, p<0.02). No paternal
variables correlated with cognitive outcomes.

BEHAVIORAL FUNCTIONING
The unique contributions of maternal and paternal variables
were tested using the four stepwise regression models previ-
ously described, with CBCL Total scores as the dependent
variable. In all models, MSI and K-BIT scores were entered
into the model first to account for any variance related to
child myelomeningocele status. The four models are summa-
rized in Table IV.

When only biological/child variables (MSI, K-BIT Compos-
ite) and paternal variables (paternal PSI-PD, FSS, FRS) were
included in the regression analysis, paternal parental distress
(PSI-PD) alone explained significant variance (16%) in total
behavior problems. When only biological/child variables and
maternal variables (maternal PSI-PD, FSS, FRS) were entered

into the stepwise regression, maternal adequacy of family
support (FSS) alone accounted for significant variance (14%)
in total behavior problems.

When the significant predictors from Models 1 and 2 were
entered with maternal variables entered into the model
before paternal variables (Model 3), only maternal perceived
family support accounted for significant variance (14%) in
CBCL Total scores. However, when the significant paternal
variable (from Model 1) was entered before the significant
maternal variable (from Model 2), only paternal parental dis-
tress explained significant variance (16%) in CBCL Total
scores.

To determine if different patterns emerged with internaliz-
ing and externalizing behaviors as the dependent variables,
stepwise regression analyses were completed using CBCL
Internalizing and Externalizing scores. As with CBCL Total
scores, when only paternal variables were entered (Model 1)
using internalizing behaviors as the dependent variable,
paternal parental distress was the only significant variable,
accounting for 11% of the variance in CBCL Internalizing
scores (/=0.34, p<0.02). In Model 2 the only maternal vari-
able that explained significant variance (11%) in CBCL Inter-
nalizing scores was maternal perceived parental distress
($=0.33, p<0.02). When the two significant variables in Mod-
els 1 and 2 were entered with maternal variables first, only
maternal parental distress accounted for significant variance
(11%) in child internalizing behaviors. When paternal paren-
tal distress was entered before maternal parental distress,
only paternal parental distress explained significant variance
(11%) in CBCL Internalizing scores.

When CBCL Externalizing scores were used as the depen-
dent variable a different pattern emerged. The only signifi-
cant correlates in the preliminary Pearson’s correlations were
paternal variables; therefore, only paternal variables were
entered into the stepwise regression (see Table III). After
controlling for biological/child variables, the model that
accounted for the most variance (23%) in externalizing
behavior included fathers’ age (f=-0.27, p<0.05) and pater-
nal parental distress (f=0.38, p<0.005).

Table III: Pearson correlations to examine potential correlates of cognitive and behavioral functioning®

Potential predictors K-BIT (n=48) CBCL (n=48)
Composite Matrices Vocabulary Total Internalizing Externalizing

MSI -0.48" -0.4" -0.24 0.13 0.24 -0.09
Children’s sex® 0.22 0.24 -0.03 -0.07 -0.05 -0.02
Children’s age 0.10 0.10 -0.03 0.16 0.15 0.01
Annual income 0.29¢ 0.23 0.44" 0.06 0.17 -0.04
Fathers’ age 0.12 0.04 -0.03 -0.15 -0.18 -0.29¢
Mothers’ age© 0.17 0.13 -0.01 —-0.09 -0.13 -0.20
Fathers’ education 0.05 0.08 0.15 0.03 0.03 -0.04
Mothers’ education 0.12 -0.03 0.29¢ -0.17 0.02 -0.19
Paternal PSI-PD -0.08 -0.09 -0.11 0.40° 0.34¢ 0.39¢
Maternal PSI-PD 0.03 0.02 0.03 0.25¢ 0.33¢ 0.07
Paternal FRS Total score 0.17 0.16 0.10 -0.25¢ -0.29¢ -0.15
Maternal FRS Total score -0.00 0.15 -0.05 -0.30¢ -0.32¢ -0.15
Paternal FSS Total score 0.14 0.04 0.06 -0.36° -0.31¢ -0.284
Maternal FSS Total score -0.01 0.01 -0.01 -0.37¢ -0.29¢ -0.23

*One-tailed test of significance was used for all correlations. bHigher values equal female and lower equal male. “Information on age was
missing for one mother so variables n=47 for this variable on all outcome measures. “p<0.05. *p<0.01. ©<0.001.

K-BIT, Kaufman Brief Intelligence Test; CBCL, Child Behavior Checklist; MSI, Medical Severity Index; PSI-PD, Parenting Stress Index Short
Form — Parental Distress subscale centile; FRS, Family Resource Scale; FSS, Family Support Scale.
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Discussion

This study examined the relative contributions of paternal
distress, social support, and resources, to cognitive and
behavioral functioning of children with myelomeningocele
in the context of maternal and biological/child variables.
Paternal variables were hypothesized to account for signifi-
cant variance in cognitive and behavioral functioning, even
when controlling for maternal and biological/child factors.
Results showed that paternal personal distress was the
biggest contributor to behavioral functioning in all regression
analyses, except for internalizing behaviors where maternal
and paternal parental distress contributed equally. The only
socio-demographic variables related to child cognitive func-
tioning were maternal education and household income.

Different relationships were detected between maternal
and paternal variables and specific areas of child functioning.
Unique maternal and paternal correlates imply distinct
parental contributions to the development and adjustment
of children with myelomeningocele and distinct relation-
ships for both maternal and paternal stress and resources.
Correlations between child adjustment and paternal vari-
ables of personal distress, social support, and resources are
consistent with theoretical models linking the adjustment of
children with special health-care needs to parental stress and
resources. #1529 Ag theoretical models of development
and adjustment of children with special health-care needs
are elaborated and tested, paternal roles should be further
examined and explicitly included.

Correlational analyses cannot provide information about
the direction of causality. The relationship between paternal
support or distress and child behavior problems is likely to be
bi-directional, and should be addressed from either side (i.e.
additional support for fathers or behavioral interventions for
the child with myelomeningocele) or ideally from both sides.

These findings are consistent with research across multi-
ple groups of children with disabilities suggesting that child
behavior is the single biggest predictor of parenting stress,
even more than child physical impairment, diagnosis, sex, or
demographic factors.>® Child behavior can be a causal con-
tributor to parenting stress in children with myelomeningo-
cele."" Regardless of which came first, families of children
with myelomeningocele and parents under stress and/or
children with behavior problems need additional support

beyond that typically offered in follow-up of children with
myelomeningocele.

Most studies examining stress in families of children with
myelomeningocele investigated the effects of the child on
the parents rather than the possible effects of parental stress
on child outcomes.'®'” This study found that paternal
distress was the most important paternal variable and was
comparable to maternal variables in explaining the variance
in behavioral functioning. Clearly, fathers co-parenting chil-
dren with myelomeningocele should be personally involved
and supported for the well-being of the fathers and for the
enhanced behavioral/emotional adjustment of the child.

Interpretation of our findings requires additional method-
ological considerations. Parents collaborated to provide uni-
fied measures of child behavior; however, all of the potential
maternal and paternal predictors were assessed with self-
reports, raising the possibility of multicollinearity. Although
multicollinearity statistics did not indicate significant
problems, it is preferable to have objective data, minimal cor-
relation between variables, and collaborating data from more
than one source, especially as behavior may vary across set-
tings. Future studies should use an independent respondent
for dependent measures (e.g. teachers), and employ a
prospective longitudinal design.

A limitation of this study was the inability to compare
between participants with and without an involved father
due to the limited number of children without an involved
father. Also, this study only examined the potential influence
of fathers on children with myelomeningocele without mak-
ing comparisons with other populations (e.g. other disability
groups or children without disabilities). Future research
should compare children with myelomeningocele with and
without fathers, and with children without disabilities.

Conclusion

Despite some limitations, this study contributes to the sparse
research available on fathers and children with disabilities,
especially myelomeningocele. The findings further support
the importance of fathers and mothers in child behavioral
adjustment. Seagull®' identified the inclusion of fathers as a
critical issue in pediatric populations and suggested that cli-
nicians are ‘setting themselves up to fail’ if they rely exclu-
sively on maternal report without encouraging father’s to

Table IV: Child CBCL Total scores predicted by significant biological/child, maternal, and paternal characteristics (2=48)*

Variable B Model 1 B Model 2 P Model 3 P Model 4
(Child, (Child, (Child, maternal, (Child, paternal,
paternal) maternal) then paternal) then maternal)

MSI 0.09 0.08 0.08 0.09

K-BIT Composite -0.10 -0.14 -0.14 -0.10

Paternal PSI-PD 0.40° - 0.29 0.40°

Maternal PSI-PD - 0.12 - -

Paternal FRS Total score -0.02 - - -

Maternal FRS Total score - -0.15 - -

Paternal FSS Total score -0.17 - - -

Maternal FSS Total score - -0.37° -0.37° -0.24

R? 0.16° 0.14° 0.14° 0.16"

3Summary of standard coefficients (standardized betas) and R? (variance accounted for by each model). ®p<0.01.
CBCL, Child Behavior Checklist; MSI, Medical Severity Index; K-BIT, Kaufman Brief Intelligence Test; PSI-PD, Parenting Stress Index
Short Form — Parental Distress subscale centile; FRS, Family Resource Scale; FSS, Family Support Scale; R%, R squared for regression

model, which is also percent of variance accounted for by the model.
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share their perspective on clinical intervention issues. Fathers
should receive as much support, education, and attention as
mothers. This may be particularly true when children with
myelomeningocele are displaying externalizing behavioral
problems, which appear particularly distressing to fathers.
Optimal outcomes for children with myelomeningocele
depend on both parents having good support, stress
management, and parental education.

Accepted for publication 3rd January 2008.
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