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CHAPTER 24

Spina Bifida

Grayson N. Holmbeck, Kathy Zebracki,
Jaclyn Lennon Papadakis, and Colleen F. Bechtel Driscoll

Spina bifida (SB) is a relatively common congenital birth defect that has a perva
sive impact on the physical, neurocognitive, psychological, and social functioning o
affected individuals and their families. Given the characteristics of this condition as wel
as the complexities of medical adherence in this population, pediatric psychologists ame
uniquely qualified to provide assessment and intervention services to these individuals.

SYMPTOMS, DIAGNOSIS, AND SCOPE

During the early stages of normative embryonic development, the neural tube closes
and ultimately forms the brain and spinal cord. When this closure fails, a neural tube
defect (such as SB) can develop, with the majority of abnormalities involving the lowes
portions of the spinal cord (sacral and lumbar areas).

Diagnosis

SB can be diagnosed with advanced prenatal ultrasound or maternal serum alphz-
fetoprotein (Copp et al., 2015). Postnatally, a diagnosis can be made by using X-ras.
magnetic resonance imaging, or computed tomography. There are four types of SE.
varying in severity (Copp et al., 2015):

1. Occulta, the mildest form, is often referred to as “hidden” SB; there is no open
lesion, and generally there are no symptoms or associated disabilities.

2. Closed neural tube defects (e.g., lipomeningocele) occur when the spinal cord
has a malformation of fat, bone, or meninges; in most cases there are no symp-
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toms, although some individuals may experience loss of motor function and
bladder and bowel dysfunction.

3. In meningocele, the spinal fluid and meninges protrude through the abnormal
vertebral opening; however, the spinal cord remains intact.

4. Myelomeningocele is the most severe form of SB. The spinal cord is exposed and
causes moderate to severe disability, including partial to complete paralysis as
well as bladder, bowel, and sexual dysfunction.

Most studies of SB have been conducted with samples that are largely or exclusively
made up of individuals with myelomeningocele. Thus, unless stated otherwise, this sub-
sopulation is the focus of this chapter.

Epidemiology

Across all types, SB occurs in approximately 3 of every 10,000 live births. Incidence,
sowever, differs among ethnic/racial groups and geographically. Hispanics have the
sighest rate (4.2 per 10,000 live births), followed by non-Hispanic European Ameri-
cans (3.2 per 10,000), and African Americans (2.6 per 10,000; Boulet et al., 2008). The
mortality rate among youth with SB is roughly 1% per year from ages 5 to 30, with the
zate being highest among those with the highest lesion levels (Bowman, McLone, Grant,
Tomita, & Ito, 2001; Oakeshott, Hunt, Poulton, & Reid, 2010). Lifetime direct costs
“or a child with SB are estimated at $600,000, with slightly over one-third for medical
costs and the remainder for indirect costs, including special education, assistive technol-
wgv, caregiver support, and loss of future earnings (Copp et al., 2015).

Czusation and Prevention

Despite advances in the medical management of SB, knowledge of the underlying mech-
znisms causing this neural tube defect remains incomplete. Genetic factors are believed
= be primary components of causation; however, few genes involved in SB have been
«Zentified (Copp et al., 2015). There are also several nongenetic factors linked with SB;
of these, inadequate maternal folic acid consumption is the most well-established risk

factor.

Clinical Presentation

The severity of disability in SB is linked with the level of lesion on the spinal cord, with
sigher levels causing more impairment. In some cases, there is a tethering of the spinal
cord (i.e., tissue attachments that stretch the spinal cord and limit its movement) dur-
ng growth. Common manifestations of myelomeningocele include motor and sensory
=eurological deficits below the level of the lesion (e.g., paralysis); neurogenic bladder
‘=.g., incontinence, urinary tract infections) and bowel (e.g., incontinence, constipation);
spasticity; orthopedic conditions (e.g., contractures, hip dislocation, and scoliosis); and
aressure ulcers. SB is also often associated with hydrocephalus (excessive accumulation
¢ cerebrospinal fluid in the ventricles of the brain, which is treated with a shunt—a
irainage tube surgically placed in the brain) and with the Chiari II malformation (struc-
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tural defects in the cerebellum, accompanied by symptoms such as apnea or swallowing
difficulties in infants and by headache, scoliosis, and balance/coordination issues =
children and adults).

Individuals with SB also frequently exhibit hearing and visual impairments; cooré
nation disorder; difficulties with visual-spatial processing; reductions in finger dexterizs
and hand function; and seizures. They experience cognitive and academic difficulties
as well, including executive dysfunction; attention problems (focusing and shifting=
and difficulties with reading, pragmatic language, language comprehension, and mat®
(Copp et al., 2015).

PSYCHOLOGICAL ASPECTS OF SPINA BIFIDA:
INDIVIDUAL AND FAMILY FUNCTIONING

The psychological adjustment of individuals with SB is likely to be determined by the
interacting influences of multiple biological, neuropsychological, social, and contextuz
factors (see Figure 24.1).

Psychosocial Adjustment

Youth with SB are at risk for exhibiting higher levels of depressive symptoms and lowes
levels of self-concept than comparison children (Holmbeck et al., 2003). Children wits
SB also exhibit social difficulties (i.e., they tend to be socially immature and passive.
have fewer friends, and date less during adolescence; e.g., Holmbeck et al., 2003), anc
these difficulties are maintained over time (Holmbeck, DeLucia, et al., 2010). Yout®
with SB tend to be more dependent on adults for guidance and are less likely to express
their own viewpoints during observed family interactions (Holmbeck et al., 2003).

Youth with SB have reduced health-related quality of life (HRQOL) as compares
to both healthy samples and samples of youth with other chronic health conditions
these differences tend to be stable across age groups, gender, geographical location, an:
time (Murray et al., 2015; Sawin & Bellin, 2010). Some measures of condition severits
are associated with HRQOL, including presence of hydrocephalus and lack of mobilizs
(Cope et al., 2013; Dicianno, Gaines, Collins, & Lee, 2009). Other robust predictors o
HRQOL include socioeconomic status (SES), pain levels, and parenting stress (Bellin &
al., 2013).

Family Functioning

Research on families of youth with SB (Holmbeck, Greenley, Coakley, Greco, & Hag-
strom, 2006) supports a resilience—disruption view of family functioning (Costigan.
Floyd, Harter, & McClintock, 1997), whereby the presence of a child with SB disrupss
normative family functioning, but many families exhibit considerable resilience. Fam:-
lies of youth with SB from lower-SES backgrounds are particularly at risk for lower les
els of family cohesion, supporting a cumulative-risk view of such families (Holmbeck.
Coakley, Hommeyer, Shapera, & Westhoven, 2002).

With respect to the functioning of parents, a meta-analysis of 15 studies (Vermaes.
Janssens, Bosman, & Gerris, 2005) found medium to large negative effects for the
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FIGURE 24.1. Bioneuropsychosocial model of psychological adjustment in adolescents and
emerging adults with spina bifida. From “Psychosocial and family functioning in spina
bifida” by G. N. Holmbeck and K. A. Devine, 2010, Developmental Disabilities Research
Reviews, 16(1), 40-46. Copyright © 2010 by John Wiley and Sons. Reprinted with permis-
sion.

impact of SB on mothers’ and fathers’ psychological adjustment, with somewhat larger
effect sizes for mothers (d = 0.73) than for fathers (d = 0.54), as well as negative effects
on parental stress and quality of parenting (Holmbeck, Johnson, et al., 2002; Vermaes,
Gerris, & Janssens, 2007). Such parents feel less satisfied and competent as parents,
feel more isolated, are less adaptable to change, and hold less optimistic views about
the future than comparison parents (Holmbeck et al., 1997). Parents who are single,
older, socially isolated, and/or from an ethnic minority group or a low-SES background
are particularly at risk for such outcomes (Holmbeck, Coakley, et al., 2002). Siblings
of children with SB are better adjusted when their families have more positive attitudes
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toward SB, greater family satisfaction, and lower levels of sibling conflict (Bellin, Bens
ley, & Sawin, 2009).

Young Adult Outcomes

The quality of health for individuals with myelomeningocele tends to decline from ade-
lescence to young adulthood, presumably due to difficulties in navigating the transitios
to adult health care (Holmbeck, Bauman, Essner, Kelly, & Zebracki, 2010; Liptak, Kes
nedy, & Dosa, 2010). Given these difficulties and the continued role of parents as care-
givers for their adult children with SB, many young adults with SB continue to receive
medical care from pediatric specialists. Regarding psychosocial adjustment, emerging
adults with SB, like their younger counterparts, are at risk for depressive symptoms ane
anxiety (Bellin et al., 2010; Dicianno et al., 2009), but are less likely than their typicalis
developing age-mates to engage in risky behaviors (e.g., alcohol use, multiple sexuz'
partners; Murray et al., 2014). Regarding educational and vocational outcomes, emerg-
ing adults with SB are less likely to go to college (41-56% vs. 66% of typically develop-
ing youth; Bowman et al., 2001; Cope et al., 2013; Zukerman, Devine, & Holmbeck.
2011) and have lower rates of employment (e.g., 36-48%; Cope et al., 2013; Liptak =
al., 2010; Zukerman et al., 2011) than those found in typically developing youth (e.e.
roughly 75%; Cope et al., 2013; Liptak et al., 2010; Zukerman et al., 2011) and in yourh
with other chronic conditions (68%~78%; Liptak et al., 2010).

With respect to relationship quality, 43-77% of young adults with SB live with
their parents (Bowman et al., 2001; Cope et al., 2013). Over half (52-68%) have hat
a romantic relationship (Cope et al., 2013), although this rate is lower than in typicalis
developing young adults (Zukerman et al., 2011). Parents of youth with SB are less likels
to discuss issues of sexuality with their offspring (Sawin, Buran, Brei, & Fastenas.
2002). With respect to community participation and social integration, participation
in leisure and recreational activities tends to be low, with over 50% participating in =
such activities (Boudos & Mukherjee, 2008).

More generally, the best predictors of successful navigation of young adult mile-
stones appear to be condition-related (i.e., hydrocephalus, lesion level, and mobilits
status; Cope et al., 2013); neuropsychological (e.g., executive functioning; Zukerman e
al., 2011); personality-based (e.g., intrinsic motivation; Zukerman et al., 2011); familia'
(e.g., SES, parental intrusiveness; Zukerman et al., 2011); logistical (e.g., transporta-
tion, accessibility; Barf et al., 2009); and financial (e.g., lack of health insurance). Othes
predictors include lack of job training and vocational rehabilitation services, emplos-
ment discrimination, and stigmas related to physical appearance (Dicianno et al., 2008,
2009).

MANAGEMENT OF SB AND THE ROLE OF THE PEDIATRIC PSYCHOLOGIST

Individuals with SB require lifelong, extensive, and active treatment from an interdisci-
plinary team that focuses on the following: bladder and bowel management, mobilits.
skin care and other self-care activities, health care maintenance, psychological wel-
being, educational and vocational counseling, social services, recreation and leisure
activities, and prevention and management of complications. Interestingly, research o=
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adults with SB has indicated that up to one-half of hospitalizations are due to potentially
preventable conditions, such as urinary tract infections and pressure ulcers (Mahmood,
Dicianno, & Bellin, 2011).

The ultimate goal in treating youth with SB is for them to experience satisfying and
sroductive lives as independently functioning and healthy adults in society (Zebracki,
Zaccariello, Zelko, & Holmbeck, 2010). Providing anticipatory guidance to parents and
caregivers, such as long-term implications of living with a disability, is crucial as these
vouth move through various developmental stages. SB clinics often include teams of spe-
cialized physicians, nurses, pediatric neurosurgeons, urologists, orthopedic surgeons,
physical therapists, occupational and recreational therapists, nutritionists, pediatric
ssychologists, and social workers. Pediatric psychologists can take on a variety of roles
within such an interdisciplinary team. Along with social workers, pediatric psycholo-
gists can provide support to family members, as well as psychosocial services address-
ing mental health problems (e.g., depressive symptoms, medical adherence difficulties).
Given the array of cognitive, emotional, psychosocial, and learning impairments seen
= SB, regular comprehensive neuropsychological, psychosocial, psychoeducational,
and speech—language evaluations are strongly recommended to monitor declines and
w0 provide recommendations for intervention and treatment (Deaton & Castaldi, 2011).
Psychologists can also engage in interventions aimed at improving HRQOL, coping,
2nd participation, and can employ behavioral strategies with the goals of improving
medical adherence (particularly for catheterization, bowel programs, and skin checks),
enhancing general living skills, and/or encouraging independence in the management of
medical care.

EVIDENCE-BASED ASSESSMENTS AND INTERVENTIONS

1= contrast to the extensive literature on evidence-based interventions for other chronic
shysical conditions (e.g. Type 1 diabetes), there is a lack of such interventions for fami-
“es of young people with SB (Holmbeck et al., 2006). More generally, with only two
exceptions (Betz, Smith, & Macias, 2010; Stubberud, Langenbahn, Levine, Stanghelle,
& Schanke, 2015), no randomized clinical trials (RCTs) have been reported for this
sopulation across all of the psychosocial domains listed in Figure 24.1.

For example, in one of the two RCTs conducted with individuals with SB, goal man-
seement training was employed to address executive functioning impairments in this
sopulation (Stubberud et al., 2015). Findings revealed that the intervention produced
senificant improvements in executive functioning, self-reported depressive and anxiety
wmptoms, HRQOL, and coping skills. Other preliminary work points to the need for
more RCTs. A manualized summer camp-based intervention was developed to target
‘sdependence and social skills among children, adolescents, and young adults with SB
‘Holbein et al., 2013; O’Mahar, Holmbeck, Jandasek, & Zukerman, 2010). Prelimi-
sary research on this intervention found that statistically significant gains occurred in
=dividualized goals and in the independent management of SB-related responsibilities.

In the area of assessment, most investigators have relied on generic measures or
save adapted illness-specific measures developed for other populations. For example,
Hara and Holmbeck (2013) assessed medical adherence with the Spina Bifida Self-
Management Profile, an adaptation of the Self-Management Profile that was originally
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developed for youth with Type 1 diabetes (Wysocki & Gavin, 2006). Also, Kaugars e
al. (2011) and Holbein, Zebracki, and Holmbeck (2014) provided validation data fer
an observational coding system to be applied to observed family and peer interactions.
respectively; this system was an adaptation of a coding system developed by Smetana.
Yau, Restrepo, and Braeges (1991). On the other hand, some measures have been deve:
oped specifically for this population (e.g., the Kennedy Krieger Independence Scales—
Spina Bifida Version; Jacobson et al., 2013).

ISSUES OF DIVERSITY

As is the case for other pediatric health conditions, research is needed on how the pres-
ence of SB may affect individuals and families differently, depending on the presence
various diversity characteristics (e.g., race, ethnicity, language, age, gender, sexual o
entation, religion, geographic location, SES, education, family structure, disability ste
tus, physical appearance). The few studies that have examined racial/ethnic differences
among individuals with SB have found differences in health-related and psychosocis
outcomes (Chowanadisai et al., 2013; Devine, Holbein, Psihogios, Amaro, & Holm
beck, 2012; Swartwout, Garnaat, Myszka, Fletcher, & Dennis, 2009). Other divers=s
characteristics that are important to consider include cultural and religious/spiritust
beliefs. Because a family’s culture—the beliefs, values, meanings, and actions that shape
the lives of an identified group of people—has an impact on all aspects of family life. &
is important to understand how the meaning of and response to SB may vary, dependimg
on culture-based normative beliefs (Ripat & Woodgate, 2011).

EMERGING AREAS AND RECOMMENDATIONS
FOR FUTURE CLINICAL WORK AND RESEARCH

Clinical Recommendations

Clinics can enhance comprehensive care by adopting a model for identifying families
in need of treatment for psychosocial difficulties. For example, Kazak (2006) has pre-
sented a pediatric psychosocial preventative health model (PPPHM), based on a socia-
ecological framework. (See also Carter et al., Chapter 9, this volume.) According to thas
model, all families receive a brief assessment to determine what level of services thes
need—universal, targeted, or clinical/treatment. Importantly, risk factors can change.
and families can move among these three risk status groups over time.

Recommendations for Future Research

The literature on family and psychosocial functioning in individuals with SB will benefs
from theory-driven advances that include the following features: (1) a developmentat
emphasis; (2) a focus on both illness-specific and general family processes; (3) modes
examining mediational processes; and (4) models taking into account family-related
variables (e.g., autonomy-promoting parenting) that serve as potential buffers for asse
ciations between risk factors (e.g., neurological status) and negative outcomes (e.g., aca~
demic failure). It is also reccommended that research be programmatic and longitudinal



Spina Bifida 319

Predictor and outcome variables all need to be assessed over time, particularly during
key developmental periods or transition points (e.g., early childhood, transition to ele-
mentary school, early adolescent transition, transition to early adulthood).

In conclusion, using theoretical models such as the bioneuropsychosocial model
'see Figure 24.1) to inform future research studies will help move the field toward a
better understanding of the various factors that influence child psychosocial adjustment
znd family functioning in youth with SB. Moreover, the field would do well to identify
areas of resilience, and factors associated with resilience, in youth with SB and their
families.
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