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Abstract. Spina bifida’s (SB) impact on cognitive, physical, and psychosocial functioning places individuals at risk for mental
health concerns. This article discusses the SB Mental Health Guidelines from the 2018 Spina Bifida Association’s Fourth Edition
of the Guidelines for the Care of People with Spina Bifida and reviews evidence-based directions with the intention of helping
individuals with SB achieve optimal mental health throughout the lifespan. Guidelines address clinical questions pertaining to the
psychosocial impact of SB on mental health and adaptation, domains of mental health that are affected in individuals with SB,
areas of resilience, common maladaptive behaviors that may impact people with SB, and resources or practices that are helpful in
mitigating mental health issues in this population. Gaps in the research and future directions are discussed.
Keywords: Spina Bifida, myelomeningocele, neural tube defects, mental health

1. Introduction
Spina bifida (SB), with its pervasive impact on cognitive, physical, and psychosocial functioning, places individuals at risk for mental health concerns. In general,
children with chronic illnesses and physical disabilities
tend to be vulnerable to mental health concerns, including internalizing and externalizing problems, and low
self-esteem [1,2]. Some research suggests that children
with spina bifida (SB) appear to be particularly at risk
for some of these mental health concerns. When compared to both their typically developing peers without
SB and to children with other chronic conditions, individuals with SB experience greater internalizing and
externalizing symptoms, regardless of age, gender, or
lesion level [3,4] and have lower Health-Related Quality
of Life (HRQOL) [5–9]. Similarly, young adults with
SB, like their younger counterparts, are susceptible to
developing depressive symptoms and anxiety [10,11],
∗ Corresponding author: Tessa K. Kritikos, Department of Psychology, Loyola University Chicago, 1000 W Sheridan Rd, Chicago, IL,
60626, USA. Tel.: +1 610 764 0711; E-mail: tessakritikos@gmail.
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but they are less likely than their typically developing
peers to engage in risky behaviors (e.g., using alcohol
and having multiple sexual partners) [12]. Research has
highlighted factors related to resilience and higher quality of life, including positive attitude towards SB [11],
future expectations [13], family satisfaction [11], coping [13,14], and hope – in both the parents [15] and
individuals with SB [13].
To understand the risk for mental health concerns
amongst individuals with SB, it is important to consider the neuropsychological patterns of development,
social functioning and quality of life as they contribute
to mental health in children. First, in terms of neuropsychological functioning, children with SB tend to score
below average on measures of attention and executive
functioning [16,17], with hydrocephalus being a particular concern for cognitive impairment [16,17]. These
deficits in attention and executive functioning are associated with subsequent internalizing symptoms [18].
Furthermore, these neurocognitive impairments have
been shown to mediate the association between SB and
difficulties with social adjustment [17].
Social difficulties also contribute to increased risk for
mental health concerns amongst individuals with SB.
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Children with SB tend to be more lonely [19], socially
immature and passive [20], and they tend to have fewer
friends and social contacts outside of school [21]. This
population also experiences significant differences in
the quality and reciprocation of friendships; for example, they are more likely to rate friendships as closer
than their peers perceive the friendships to be [22]. They
tend to have a less adaptive interaction style and lower
levels of social dominance [23]. These social difficulties have been found to extend into adulthood [20,21].
Youth with SB also exhibit lower levels of sexual maturation, knowledge, and experience [24–26]. They are
less likely to date during adolescence [19,27,28] and
to have romantic relationships in young adulthood [29]
compared to their typically developing peers.
The physical disability aspect of SB is also intimately
connected to mental health. Regular physical activity is
widely recognized as a key component of good health
and is linked to reduced risk of depression and improved
quality of life [30]. Children and adults with SB are less
active than the general population [31,32]. Limited motor abilities in individuals with SB [33] are associated
with lower levels of participation in physical activities
and activities of daily living [34,35]. Given the heightened risk for obesity in this population [36–38], health
providers often recommend weight loss for youth with
SB. Inconsistent guidance on implementation [39] may
be connected to greater risk for disordered eating [40].
However, some evidence suggests that weight management interventions that include physical activities are
effective in this population [41,42]. Pain is a critical
barrier to engagement in physical activity and activities
of daily living, and has also been strongly related to
depression and anxiety symptoms both in children [43]
and young adults [11] with SB. Thus, regular screening
of pain in individuals with SB can help reduce barriers
to physical activity, as well as identify those at risk for
mental health concerns.
Physical activity limitations, combined with motor
and processing challenges can delay the development
of autonomy and decision-making abilities, which are
other crucial aspects of mental health. Children with SB
often lag behind their typically developing peers by at
least 2 to 5 years in basic self-management and independence behaviors, such as planning activities with peers
and dressing themselves appropriately [44]. Decisionmaking autonomy also seems to lag behind typically developing peers by approximately two years [45]. Youth
with SB are more dependent on their parents for guidance and exhibit less behavioral autonomy at home as
well as less intrinsic motivation at school [20,21,45].

Mental health concerns may easily interfere with the
achievement of important adult developmental milestones. Conversely, the challenge posed by these emerging milestones may also impact mental health. First, the
transition from pediatric to adult healthcare poses significant challenges partly due to limited experience with
self-management and decision-making, limited community integration, and continued health needs [10]. The
reported quality of health tends to decline from adolescence to young adulthood, presumably due to difficulties in navigating the transition to health care for adults
with SB [10,46]. Current transitional care services and
programs in SB clinics in the United States show limited continuity of care and wide variation in what is
offered to patients. Although most clinics report discussing the concept of transition with patients, most do
not discuss insurance coverage changes with patients,
communicate with adult providers, or discuss sexuality, pregnancy, and reproductive issues with youth [47].
Given the executive function difficulties in this population and evidence that executive dysfunction negatively
predicts achievement of developmental milestones and
independence, practitioners should be knowledgeable
about these deficits and align with parents and caregivers to promote autonomy in youth with SB [48].
Thus, greater attention and support needs to be provided
to individuals making this important transition.
Developmental milestones regarding education, vocation, and community participation and engagement
are also challenging for this population and have implications for mental health. For example, emerging adults
with SB are less likely to go to college than typically
developing youth [10,29,48]. With respect to employment, recent studies report rates of full- or part-time
employment ranging from 36–48% [5,48], which are
significantly lower than those found in typically developing youth and in those with other chronic conditions.
Participation in leisure and recreational activities also
tends to be low, with over 50% participating in no activities [49]. Studies that examine the employment and
community participation of middle-aged adults with
SB document a decline in workforce participation over
time, particularly among those with high levels of motor impairment and lower educational levels [50,51].
Bowel and bladder incontinence is also associated with
unemployment and social isolation among adults with
SB [52,53].
Access to mental health services is a critical issue
throughout the lifespan for individuals with SB, their
parents and other family members. Such services could
begin just after birth for parents as they adjust to having
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Table 1
Clinical questions that informed the mental health guidelines
Age group
0–11 months
1–18+ years

Clinical questions
1. What parenting interventions can promote mental health for parents and children?
1. What is the psychosocial impact of having Spina Bifida on mental health and adaptation across the lifespan?
2. Which domains of mental health are most adversely affected in individuals with Spina Bifida and in what areas of mental
health are individuals with Spina Bifida most resilient?
3. What are some common maladaptive behaviors that can negatively impact persons with Spina Bifida across the lifespan?
4. What resources or practices are most effective at mitigating mental health issues in this population?

a child with SB. During the school years, counseling
for learning and emotional issues can be accessed via
the child’s IEP or 504 Plan or public or private insurance. Camp programs can also provide emotional support and a context where children and youth can learn
independence and self-management skills. Individual
psychotherapy by skilled pediatric psychologists and
social workers may be needed during adolescence and
adulthood for emotional, educational, and vocational
issues related to the transition to adulthood. Regional
Independence Living Centers can offer peer counseling
and referrals to mental health services for adults with
SB.

2. Guidelines goals and outcomes
The goals of the mental health guidelines were both
practical and aspirational. Below are the primary, secondary, and tertiary outcomes for the mental health
guidelines.
Primary
1. Achieve optimal mental health throughout the
lifespan as evidenced by adaptive psychological,
social, and participation outcomes.
Secondary
1. Maximize adaptation across all factors that are
predictive of mental health outcomes (including
neuropsychological, family, peer, academic, biological, and condition related predictors). Access
services and supports across appropriate domains
to optimize mental health throughout the lifespan.

Collaborative Care Network, literature review and
consensus-building methods were combined to develop
and expand the fourth edition of the Guidelines for the
Care of People with Spina Bifida (“Guidelines”). Details regarding the full scope and methodology of the
development of all of the Guidelines can be found in
the methodology paper published by Dicianno and colleagues [54]. These Guidelines were published via the
Spina Bifida Association website [55].
A Mental Health working group was formed consisting of a team of clinical and research experts. This
group devised a list of “clinical questions,” the answers
to which provide guidance on how best to care for people with Spina Bifida and achieve the primary, secondary, and tertiary outcomes agreed upon and defined
above.
Evidence-based research and consensus methodologies were used to develop these guidelines. Specifically, a systematic review of multiple databases was
conducted and the consensus building methodology,
One-Text Procedure, was followed to draft and review
documents. This working group presented their guidelines at an in-person meeting using the Nominal Group
Technique (NGT). The goal of these Guidelines was
to not only guide health care providers but also patients and families, so that people with Spina Bifida can
enhance their quality of life throughout their lifespan.

4. Clinical questions framing the guidelines
Table 1 presents the clinical questions that informed
the mental health guidelines.

Tertiary
1. Maximize self-management, independence, quality of life, and transition-to-adulthood outcomes
by addressing mental health challenges.

3. Methods
As part of an initiative within the Spina Bifida

5. Results
Table 2 presents the Mental Health Guidelines developed by the Mental Health Working Group. These
Guidelines are organized by age group. For each age
group, the Guidelines aim to address pertinent clinical
questions relating to the psychosocial impact of having

Age group
Guidelines
0–11 months 1. Assess family functioning, stressors, and supports; identify strengths; and build on resources and supports that encourage
resilience.
2. Provide parents with detailed information about Spina Bifida.
3. Connect families with contact information of local Spina Bifida Association (SBA) Chapters and community resources.
4. Address developmental strengths and concerns through information and support.
5. Refer to Early Intervention Services and the American Academy of Pediatrics.
6. Assess quality of parent-child attachment.
7. romote effective parenting skills in stimulation, caregiving, and enjoyment of the child to optimize typical child development.
8. Screen for postpartum depression and posttraumatic stress disorder.
1. Address developmental concerns and optimize typical child development by building on resilience resources and supports.
1–2 years,
2. Encourage families to offer developmentally appropriate choices in daily life activities, including such things as picking up
11 months
toys, cleaning up, and doing imitative housework.
3. Encourage developmentally appropriate play and social opportunities.
4. Assess parenting skills and provide education on parenting strategies and behavior management techniques as needed.
5. Provide additional age appropriate information about Spina Bifida as the child grows.
6. Continue participation in early intervention services, as appropriate.
7. Consider referrals for parent-to-parent support opportunities.
8. Encourage families to participate in SBA and SBA Chapter-related activities and events (e.g., Spina Bifida Education Days,
Walk-N-Roll for Spina Bifida, and other activities organized by local Chapters).
1. Discuss with parents the importance of their child’s socialization and developing friendships with their peers and of taking
3–5 years,
advantage of opportunities for activities [32,33].
11 months
2. Encourage participation in preschool educational programs.
3. Discuss the importance of making and keeping schedules/routines, doing chores, modeling behaviors, and making ageappropriate choices and decisions.
4. Assess social and psychological development and identify resources that build on strengths and encourage resilience.
5. Refer for social skills training as indicated.
6. Include optimization of mental health when developing an Individualized Education Program (IEP, IFSP or 504 Plan).
7. Provide additional age-appropriate information about Spina Bifida as the child grows.
8. Refer parents to the local school district to begin the process of requesting special education or classroom support (IEP,
IFSP, or 504 Plan) needed to optimize their child’s participation in school.
6–12 years, 1. Encourage participation in community activities for recreation.
2. Promote the development of friendships by helping families to identify social opportunities (e.g., participation in camps,
11 months
adaptive sports programs/events, Walk-N-Roll for Spina Bifida, Boy and Girl Scouts, church youth groups, YMCA activities,
and SBA and SBA Chapter events).
3. Assess the child for depression, anxiety, bullying (including cyber bullying), and social participation. Similarly, identify
the child’s strengths and build on resources that encourage resilience. Initiate individual and family interventions when
appropriate.
4. Encourage activities and hobbies that improve face-to-face social contact.
5. Promote transfer of age-appropriate medical responsibility from parent to child in those who have the requisite abilities and
cognitive capacity.
6. Discuss the importance of increasing household responsibilities that are appropriately modified to account for mobility and
cognitive limitations.
7. Refer children with emotional and/or behavioral difficulties for psychological support and counseling. Identify community
resources for social and psychological development (e.g., camps, recreation centers, and more).

Table 2
Mental health guidelines

See Physical Activity, Family Functioning, Self
Management and Independence, and Neuropsychology Guidelines
Clinical consensus as well as [11,20–22,34,35,
45,49,57–60]
http://spinabifidaassociation.org/chapters/
http://spinabifidaassociation.org/nationalresource-directory/

See Family Functioning, Neuropsychology,
Guidelines
Clinical consensus as well as [5,20,22,57]

Evidence
See Prenatal Counseling and Neuropsychology
Guidelines
Clinical consensus as well as [5,9,56]
http://spinabifidaassociation.org/learn-aboutsb/parents/
http://spinabifidaassociation.org/chapters/
http://spinabifidaassociation.org/nationalresource-directory/
https://www.aap.org/en-us/Pages/Default.aspx
See Self-Management and Independence, Physical Activity, and Family Functioning Guidelines
Clinical consensus as well as [5,56]
http://spinabifidaassociation.org/chapters/
http://spinabifidaassociation.org/learn-aboutsb/parents/
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Guidelines
8. Assess the family’s relationship with their child’s school and encourage parents to be advocates for their children in the
school setting.
9. Promote the child’s independence and choice in social activities. Promote self-care so that the child is able to be independent
in social settings.
10. Promote appropriate after-school sports and club activities.
11. Provide additional age-appropriate information/knowledge about Spina Bifida as the child grows. Begin to include child in
clinical decision-making.
12. Promote and encourage participation in community and SBA and SBA Chapter-related activities.
13–17 years, 1. Assess peer relationships and friendship.
2. Assess for at-risk behaviors (alcohol, drug, or tobacco use and unsafe or unprotected sex), and identify areas of strength
11 months
and build on resources that encourage resilience.
3. Screen for depression or anxiety and initiate individual and family interventions when appropriate.
4. Provide counseling and/or behavioral support as needed.
5. Promote transfer of medical responsibility from parent to child in those who have the requisite abilities and cognitive
capacity.
6. Refer for social skills training as needed.
7. Encourage activities and hobbies that improve face-to-face social contact.
8. Provide counseling regarding sexuality, sexual functioning, fertility, and contraception. Focus on sexual safety issues.
9. Discuss the safe use of and choices around drugs and alcohol and conduct risk assessment in this domain.
10. Discuss the importance of initiating and organizing opportunities for social activities.
11. Discuss the relationship between independence and interdependence and mental health.
12. Facilitate the child’s involvement with a peer role model, such as a teen with Spina Bifida who is of a similar age.
13. Provide or refer to opportunities for formal or informal mentoring.
14. Encourage the teen to participate in the school’s IEP transition team meeting.
15. Develop a plan for the teen’s transition to independent living, post-secondary education, vocational training, and career
interests.
16. Develop a plan for transition from pediatric to adult health care.
1. Screen for depression or anxiety and initiate interventions when appropriate.
18+ years
2. Continue the transfer of medical responsibilities in young adults with Spina Bifida who have the requisite abilities and
cognitive capacity.
3. Encourage activities and hobbies that improve face-to-face social contact.
4. Encourage ongoing efforts to promote friendship and social intimacy.
5. Encourage and promote vocational or occupational goals and pursuits.
6. Maintain efforts for good general health promotion and exercise, as well as specialized Spina Bifida care. Optimize health to
reduce the risk of obesity and maximize social opportunities and mental health.
7. Recommend SBA resources.
8. Continue to refine the plan to ease transition from pediatric to adult health care.

Age group
6–12 years,
11 months

Table 2, continued

Physical Activity and Transition Guidelines
Clinical consensus as well as [16,17,27,57,60–
62]
http://spinabifidaassociation.org/learn-aboutsb/adults/

See Self-Management and Independence, Sexual Health and Education, and Transition Guidelines
Clinical consensus as well
as [11,12,20,22,24–26,45,49,57,59]

Evidence
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SB on mental health and adaptation. They also address
the domains of mental health that are most adversely
affected in individuals with SB, areas of resilience,
common maladaptive behaviors that may negatively
impact persons with SB, and resources or practices that
are most effective at mitigating mental health issues in
this population.

6. Discussion
Given the complex array of neuropsychological, cognitive, social, and physical challenges that accompany
SB, individuals with SB are at a heightened risk for
mental health problems, including higher rates of symptoms of depression and anxiety, decreased quality of
life, and lower self-esteem compared to those in the
general population and those with other chronic illnesses [3–9].
The Mental Health Guidelines for the Care of People with Spina Bifida strive to provide evidence-based
directives with the following desired goals for individuals with SB. Primarily, these guidelines aim to help
people with SB achieve optimal mental health throughout the lifespan, assessed by adaptive psychological,
social, and participation outcomes. Secondarily, these
guidelines were developed so that individuals with SB
would maximize adaptation across all factors that are
predictive of mental health outcomes and access services and support across appropriate domains to optimize mental health throughout the lifespan. Lastly,
as a tertiary outcome, these guidelines aimed to help
individuals with SB maximize self-management, independence, quality of life, and transition-to-adulthood
outcomes by addressing mental health challenges.
Given the wide range of issues connected to mental health, these guidelines are closely connected to
other guidelines related to the care of people with
Spina Bifida, including Prenatal Counseling, Neuropsychology, Family Functioning, Physical Activity, SelfManagement and Independence, Sexual Health and Education, and Transition [55]. They also direct individuals towards a variety of important services, including
Early Intervention Services, Individualized Educational
Plans, participation in SBA and SBA chapter-related
activities and events, as well as other community programs (camps, adaptive sports programs/events, WalkN-Roll for Spina Bifida, Boy and Girl Scouts, church
youth groups, and YMCA activities).
Gaps in the research underscore important areas for
continued investigation and development of resources.

Future research should examine what services and supports could be used to mitigate barriers to optimal mental health, and to identify interventions that are available to enhance mental health across the lifespan in
individuals with SB. Several services are promoted in
these guidelines, including counseling through a child’s
IEP or 504 plan, camp programs, individual psychotherapy, and peer counseling, to name a few. Evaluation
of these interventions would provide greater empirical support for their implementation with individuals
with SB. Furthermore, it is unclear what methods have
been implemented by providers who care for children
and adults with SB with identified mental health diagnoses to guide their transition to adult health care. It is
possible the practitioners are engaging in a variety of
strategies to coordinate care for these individuals, but
research is needed to identify and better understand the
effectiveness of these strategies.
Little is known about the relationship between mental health and a variety of important psychosocial constructs in SB care. Specifically, research is needed
to examine the links between mental health and selfmanagement, independence, quality of life, and the
transition from pediatric to adult healthcare. Individuals with SB also demonstrate remarkable resilience,
especially when they have a positive attitude towards
their condition, hold ambitious expectations for their
future, are satisfied with their family, and exhibit hope
and coping, all of which are linked to higher quality of
life [11,13–15]. Further research is needed to identify
what resilience factors mediate mental health outcomes
in children and adults with SB. Such factors can then
inform prevention and intervention efforts.
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