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ARTICLE INFO ABSTRACT

Keywords: Limited evidence exists that serves to guide the field of practice and research pertaining to the long-term issues

Adult and needs of adults with spina bifida. Understanding the lived experience of adults with spina bifida has lagged

Psychosocial behind considerably resulting in limited evidence-based guidance for individuals with spina bifida and their

Rewe,w of ht,erature families and the health care professionals who provide services to this population. Given the paucity of

Scoping Review . . . . . . .

Spina Bifida knowledge of the lived experience as it pertains to adulthood, this scoping review was undertaken. More than
10,000 records from 1974 through 2023 were screened based upon the search criteria whose purpose was to
examine the research conducted the psychosocial outcomes and needs of adults with spina bifida. A total of 81
articles were included in this review. The findings of this review revealed significant gaps were apparent. There
was limited data on adulthood benchmarks of employment, education, community living and social relation-
ships. Limitations associated with the investigations of this review included underpowered samples, lack of
longitudinal designs, use of instruments with insufficient psychometrics, and the use of clinical and adminis-
trative data sets not designed for research purposes. As the survival rates of individuals with spina bifida continue
to improve with medical advances more robust psychosocial research pertaining to this population is needed.

Improvements in the diagnosis, treatments, and ongoing condition
management of individuals with congenital and acquired childhood
chronic conditions have contributed to improved rates of survival. The
survival rates have progressively improved wherein it is now estimated
that one million adolescents with chronic conditions enter adulthood
annually. ® A similar survival trajectory applies to individuals born
with spina bifida (SB), although survival rates are closely associated
with the level of SB severity that ranges from 60% to 85%.” ' The
longevity patterns for individuals with SB have resulted in greater
numbers of adults than children living with SB.''"'° Studies have
explored age-related longevity patterns in later decades of adulthood
with respect to SB. One investigation reported a 36% survival rate to the
mid-40 s, with a mean age of 40 years'®, whereas another study cited a
339% survival rate with a mean age of 46 years.'” Researchers found that
the extent of condition severity significantly affected survival rates,

* Corresponding author.
E-mail address: jmannino@molloy.edu (J.E. Mannino).

https://doi.org/10.1016/j.hctj.2024.100041

which ranged from 17% to 61%.'°

Understandably, the SB literature has focused on medical treatments,
biophysical functional outcomes, and metrics associated with condition
stability and instability. Individuals with SB have increased morbidity
risks as evidenced by aging and rates of accessing urgent and emergent
care and hospitalizations.'®>° Hospitalization-admitting diagnoses
included treatment for neurosurgical complications (i.e., shunt re-
visions), urologic issues (urinary tract infections), and orthopedic and
skin care problems (i.e., pressure injuries).'>?>2%28:29:3! 1 jfestyle chal-
lenges uniquely affecting individuals with SB compared to the general
population are the emergence of long-term secondary conditions,
functional deterioration associated with aging, and the need to deal with
unanticipated medical and surgical complications,®?%:21:24.26:28,30-55
The needs for health services with declining health status were found to
accompany the aging process more often as compared to typical

Received 6 September 2023; Received in revised form 4 January 2024; Accepted 5 January 2024

Available online 14 February 2024

2949-9232/© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:jmannino@molloy.edu
www.sciencedirect.com/science/journal/29499232
https://www.sciencedirect.com/journal/health-care-transitions
https://doi.org/10.1016/j.hctj.2024.100041
https://doi.org/10.1016/j.hctj.2024.100041
https://doi.org/10.1016/j.hctj.2024.100041
http://crossmark.crossref.org/dialog/?doi=10.1016/j.hctj.2024.100041&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

J.E. Mannino et al.

populations.'%?%?% The emphasis on biophysical findings is evidenced
by the United States National Spina Bifida Patient Registry, funded by
the Centers for Disease Control and Prevention. All studies (n = 24) in
this registry are focused on clinical topics such as bowel and bladder
continence, mobility, and other related clinical outcomes.’®%”

Researchers have suggested that the transition from pediatric to
adult health care services is a particularly vulnerable period of increased
health risks related to hospitalization and emergent care,'%2%232527.38,
3° Improvements in the provision of health care transition services to
facilitate transfer of care to primary and specialty care providers could
reduce health risks, preventable illnesses, and health care expendi-
tures.!2%2%:25:27.28 Gthers have advocated for a comprehensive health
care transition model of care that includes the provision of
self-management and system navigation training and support to foster
independence as a health care consumer.?**%*12 Ideally, as has been
suggested, comparable interdisciplinary models of pediatric care might
be replicated in adult health system of care or via an adult medical
home.?*?® Experts have acknowledged transition planning needs to
address individualized, specialized needs that require additional focus
for individuals with intellectual disabilities based on neurocognitive
testing for the appropriate assessment of cognitive functioning.*%*!*>
Transition service accommodations may be needed for cognitive issues
associated with executive functioning and memory that can affect the
acquisition of skills and knowledge.*°

By comparison, less is known about the long-term psychosocial needs
and outcomes of adults with SB as they proceed into the second decade
and beyond. Despite advances in medical treatments that have
contributed to improved survival rates for individuals with SB, the
achievement of developmental milestones associated with adulthood
has lagged behind that of the general population. Rates of postsecondary
enrollment, degree attainment, and employment for both full-time and
part-time positions are lower for individuals with SB as compared to the
general population.®'? Social relationship with significant others, peers,
and co-workers have been rarely reported; investigations exploring
community living options report that high percentages of adults with SB
continue to live with parents and experience challenges with establish-
ing social relationships.®'? These metrics are associated with higher
risks for diminished quality of life and depression.'#?>>%% The litera-
ture on relevant issues regarding adult management pertaining to
long-term medical and surgical care focuses on functional outcomes,
with less emphasis on the psychosocial impact on the lived experience.
There has been a lack of attention to the integration of the psychosocial
impact of these complex medical needs on lifestyle issues associated
with the lived experience for adults with SB.>® For example, practice
recommendations on bowel and bladder incontinence on activities of
daily living such as employment status and community living outcomes
are relevant topics for discussion. Experts have suggested that an inte-
grated and comprehensive approach is needed to address the disparities
that currently exist for adults with SB as it applies to long-term psy-
chosocial outcomes.”!

There is limited evidence to inform and guide practice on the lived
experience of adults with SB associated with employment, education,
community living, social relationships, and emotional well-being. Lim-
itations associated with the research conducted as reviewed in this
scoping review are constrained by underpowered samples, lack of lon-
gitudinal designs, use of instruments with insufficient psychometrics,
and the use of clinical and administrative data sets not designed for

3
research purposes™’.

Purpose Statement

The purpose of this scoping review is to examine the research that
has been conducted to explore the psychosocial needs and related out-
comes for adults with SB. It sought to map the body and evolution of
research literature pertaining to this medically complex population,
spanning fifty years, so as to identify the available evidence, clarify key
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concepts, and analyze knowledge gaps associated with psychosocial
needs and outcomes of adulthood.

Scoping Review Question

What research on the psychosocial needs and outcomes of adults
with SB has been published?

Methods

This review adhered to the JBI protocol for conducting a scoping
review and followed the PRISMA-ScR checklist reporting guidelines.**
An a priori protocol was previously published in JBI Evidence Synthe-
sis.”> The Covidence systematic review screening and data extraction
platform was utilized to manage the data and document team member
efforts.

Study Inclusion

The following bibliographic databases were used in this study:
MEDLINE (Ovid), Embase (Elsevier), Cochrane CENTRAL (Wiley),
CINAHL (EBSCO), Web of Science (Clarivate Analytics), PsycINFO
(ProQuest), and ERIC (ProQuest). A medical librarian (LK) initially
created a Medline search strategy using a combination of Medical Sub-
ject Headings (MeSH) and keywords for the concepts of spina bifida and
adulthood (18 years and older). All team members reviewed the strategy
and results to modify and improve the search strategy. With the
approval of the team, the librarian customized the search using
controlled vocabulary and keywords in the databases listed above (Ap-
pendix A displays the search strategy for this study). On February 20,
2018, all resulting citations were exported into an EndNote library
(Clarivate Analytics) and duplicates were removed. No additional efforts
were made to seek out grey literature. On March 20, 2023, the search
was repeated in the same bibliographic databases to identify recently
published studies.

Results

A total of 15,558 records were retrieved, 4923 of which were
immediately identified as duplicates and removed. An additional 8117
records were removed after the title and abstract screening, leaving
2156, of which 2067 full-text articles were retrieved and reviewed.
Following a full-text review, an additional 1986 articles were excluded
due to the research outcome not being psychosocial (n = 1190), sample
age not being adults, sample containing too few adults, or no separate
analysis on the adult sample (n = 255), sample diagnosis not SB, sample
composed of too few with SB diagnosis, or no separate analysis per-
formed on those with SB (n = 162), articles written in language other
than English (n = 181), the discovery of additional duplicate articles (n
= 114), and others as grey literature or non-research studies (n = 84).
This resulted in 81 research studies included in the review. Fig. 1 shows
the adaptation of the PRISMA 2020 flow diagram for new systematic
reviews, which included searches of databases and registers only.

Characteristics of included studies

All research studies (N = 81) were published between 1974 and
2023 in peer-reviewed journals from seven databases from the time of
their inception as noted previously (Appendix A). As Fig. 2 shows, most
studies (n = 65, 78%) were published in the past seventeen years of this
review (2006-2023).

Prior to a 1993 United States study, all research (n = 5, 6%) in the
first nineteen years of this review was conducted in the United Kingdom.
In all years combined, over half (n = 46, 57%) of studies in this scoping
review originated in the United States (n = 34, 42%) and the United
Kingdom (n =11, 14%) combined, with the plurality of psychosocial
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Identification of Studies via Databases and Registers

—
Records identified from: )
Records removed before screening:
= Databases (n = 15,196) —> Duplicate records removed.
S Mediine (n = 4,885) (n=4,923)
S Embase (n = 6,693
= CINAHL (n=1,016)
s Web of Science (n = 1,506)
° PsycINFO (n =519)
ERIC (n =215)
Registers (n = 362)
CENTRAL (n = 362)
—
M
Records screened. ) Records excluded.
(n=10,273) (n=28,117)
g .
= Reports sought for retrieval. — Reports not retrieved.
@ (n=2,156) (n=89)
[*
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Not Spina Bifida (n = 162)
Duplicate (n = 114)
i Not Adult (n = 255)
Grey Literature (n = 84)
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5 Studies included in review.
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o Reports of included studies.
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—

Fig. 1. (a) Selection of Sources of Evidence Flow Diagram created from PRISMA-ScR Checklist. (b) Adapted from Page et al.*".
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investigations still conducted in the United States. Several studies were
produced in the Netherlands (n = 9, 11%), followed by Sweden (n = 8
10%), Canada (n = 6, 7%), and Norway (n = 5, 6%). To a lesser extent,
studies from South Korea (n = 3, 4%) and Australia (n = 2, 2%) were
represented, and just one study each originated from Japan, France, and
India (Appendix B). Of interest, the prevalence rate of SB in Korea is
reported as 8.1 per 10,000"° and 4.6 per 10,000 in Australia as
compared to 3.6 per 10,000 in the United States.>>*’

Over half (n = 46, 57%) of the reviewed research was written by
interdisciplinary authorship. Just over half (n =41, 51%) of the
reviewed studies were funded. Of those funded, predominant support
was by foundations (n =17, 61%), followed by university and/or
medical center funding (n = 14, 50%), and the remainder received
government funding (n = 9, 32%).

The predominant research methods evident in the scoping review
were quantitative (n = 63, 78%); notably, very few (n = 4, 6%) were
intervention studies. Comparable small percentages of other research
methods were qualitative (n = 11, 13%) and mixed methods (n = 7, 9%)
(Appendix C). The majority were cross-sectional (n = 70, 86%), with the
remainder being longitudinal designs (n = 11, 14%) (Appendix B).

Individuals with SB were the primary sources of information in 85%
(n = 69) of the research studies. Other sources of information consisted
of combinations of individuals with SB, along with their parents, care-
givers, guardians, and/or their healthcare providers (n = 11, 14%); and
two studies contained secondary data analyses of health care records
(Appendix B).

Participants were predominantly recruited from a hospital, medical
center, and clinic-type setting (n = 54, 67%). Other recruitment sites
included community-based settings (n =5, 6%), social media (n = 4,
5%), and condition-specific advocacy groups (n = 3, 4%). The remain-
ing studies (n = 15, 19%) recruited participants from a combination of
the previously mentioned sources (Appendix B).

Purpose Statements

Purpose statements of all retrieved studies were extracted and
analyzed qualitatively using a content analysis approach.*® Terms and
related terms were coded as one concept. For example, purpose state-
ments pertaining to participating in social activities, socializing, and/or
socialization were coded as socialization. Similarly, purpose statements
pertaining to independence and independent living were coded as in-
dependent living. Terms must have appeared in at least two purpose

sexual function
investigate
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clinical
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. evaluate
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identify questionnaire lesions barriers
anxiety sexual health youth

bifida-= 5
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statements to be included. Statements were analyzed independently and
then compared among team members. Results are graphically repre-
sented as a word cloud in Fig. 3.

Characteristics of Research Samples

All studies (n = 81) included in this review contained samples rep-
resenting those with SB. Among them were forty-three studies in which
the largest percent of the sample was identified with myelomeningocele.
Other forms of SB identified were occulta, meningocele, and lip-
omeningocele. Additional relevant diagnostic information on hydro-
cephalus (n = 42, 52%) and shunt status (n = 51, 63%) was reported in
many studies included in this scoping review (Appendix C; Table 1).

Apart from one study”’ gender was identified in the remaining in-
vestigations (n = 80, 99%). The race/ethnicity of the sample was re-
ported in just about two thirds of the studies (n = 50, 62%); among
these, 31% (n=16) reported racially/ethnically diverse samples,
meaning more than one race/ethnicity were included in the study

Table 1
Characteristics of Research Samples (N = 81).

Sample Characteristics Identified:
Diagnostic Information

Diagnosis Myelomeningocele 43 53%
Hydrocephalus Status 42 52%
Shunt Status 51 63%
Gender 80 99%
Race/Ethnicity 50 62%
Physiological Functioning
Ambulatory Status 55 68%
Continence Status 50 62%
Reproductive Function 20 25%
Psychological Functioning and Disorders 41 51%
Community Integration
Independence 56 69%
Productivity 35 43%
Inclusion 33 41%
Living Skills 30 37%
Housing Arrangements 41 51%
Employment 51 63%
Education Level 45 56%
Socioeconomic Level 20 25%

Note. Percentages do not equal 100 due to multiple constructs being explored in
one or more studies.
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Fig. 3. Word Cloud Depicting Prominent Terms Used in Purpose Statements.
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sample (Appendix C; Table 1).
Physiologic Functioning

Ambulatory status was the most reported physiologic characteristic
(n =55, 68%) referenced from the studies in this review. Instruments
used to measure ambulatory status included the Hoffer Scale of Function
Ambulation, which was used in two studies;”*>! the Motor Indepen-
dence Scale of the Scales of Independent Behavior-Revised (SIB-R) that
was used in one study;’? and most recently, the Timed Up and Go and
Six-Minute Walk Test that were both used by Lidal et al.>>. Continence
status was reported in 62% (n = 50) of the investigations; of these,
urologic status and management (n = 45, 90%) was reported more often
than bowel status and management (n =38, 76%). In addition to
identifying whether urinary incontinence was present, a study by Khan
et al.”* explored the degree to which urinary incontinence was bother-
some and the impact urinary incontinence had on life using the in-
struments Urogenital Distress Inventory, Incontinence Impact
Questionnaire-7, and American Urological Association Symptom
Index. Choi et al.>® used the International Consultation on Incontinence
Questionnaire®® in their study of sexual function and quality of life
among young men with SB. (Appendix C; Table 1).

Explorations of reproductive function were reported in 25% (n = 20)
of the studies. Examples of tools discovered in this review that measured
reproductive functioning included the Questionnaire for Screening
Sexual Dysfunctions used by Vroege et al.;>” the Watts Sexual Function
Questionnaire used by Lassmann et al.;°® the Female Sexual Function
Index used by Lee et al.;”” the International Index of Erectile Function
used by Lee et al.°® and Rosen et al.;®° and the Sexual Health Inventory
for Men, also known as the IIEF-5 questionnaire, used by Alwaal et al.,®!
Lee at al.,”” and Rosen et al.®? (Appendix C; Table 1).

Psychological Functioning and Disorders

Psychological functioning and disorders were explored in just over
half (n =41, 51%) of the studies in this review. Among these, 47%
(n = 24) reported a mental health diagnosis; depression was the most
common (n = 15, 63%), followed by anxiety (n = 10, 42%). Tools used
to measure depression and anxiety were the Beck Depression In-
ventory,”” the Beck Depression Inventory-IL°* Patient Health Ques-
tionnaire-9,°> and the Depression Anxiety Stress Scales-21 item that had
been used in two studies.’*°® Less frequently reported mental and
emotional health concerns (n = 15) included feelings of dysphoria,
sense of panic and helplessness, stress and emotional pressure, hostility,
night-time fantasies of assaultive behavior, psychoticism, paranoid
ideation, obsessive-compulsive disorder, and substance use disorder.
The functional status of adults with intellectual or developmental dis-
abilities was measured by Liptak et al.’” using the Rochester Health
Status Survey-IV,°® and emotion recognition was measured by Stub-
berud® using the Reading the Mind in the Eyes Test (Appendix C;
Table 1).

Community Integration

In the community context, independence was explored most often
(n = 56, 69%), followed by feelings of productivity (n = 35, 43%), in-
clusion (n =33, 41%), living skills (n = 30, 37%), and housing ar-
rangements (n = 41, 51%; Appendix C, Table 1). The Craig Handicap
Assessment and Reporting Technique’® was utilized in four studies®>®*
6671 to measure the domains of physical and cognitive independence,
mobility, occupation, social integration, and economic self-sufficiency
in adults 18 to 65 years. The Functional Independence Measure was
used to assess functional independence within the domains of self-care,
sphincter control, transfers, locomotion, communication, and social
cognition in one study.”? The Spinal Cord Independence Measure’> was
used by Coco et al.”* to measure level of independence in three areas:
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self-care, respiration, and sphincter management mobility (need for
external respiratory support and bowel and bladder management). Khan
et al.”* explored the extent of neurological disability involvement using
Guy’s Neurological Disability Scale as operationalized using 12 cate-
gories of functioning (i.e., swallowing, speech, cognition, mood, vision,
upper limb function, lower limb function, bowel function, bladder
function, sexual function, fatigue, and others). Four studies”® 7®—three
of which were part of a larger longitudinal investigation—used the
Adolescent Self-Management and Independence Scale II’° to measure SB
condition self-management and independence with community living
skills (i.e., money management and the use of transportation).

Employment (n=51) and education level (n=45) were each
assessed in more than half of the studies (63% and 56%, respectively).
The least assessed characteristic was socioeconomic level (n = 20),
having been assessed in only 26% of the studies in this review. Of the
studies that explored education level, the majority identified post-
secondary education (n = 36, 80%) and training (n = 25, 56%). (Ap-
pendix C; Table 1).

Scoping Review Psychosocial Findings
Characteristics of Psychosocial Outcomes

Psychosocial outcomes that were either quantitively measured or
qualitatively explored across all 81 research studies included in this
review were organized thematically into three domains: social, psy-
chological, and cognitive (Appendix D; Table 2).

Social

Various types of relationships were reported in half the studies,
ranging from those involving significant others, families, and peers, to
those associated with the community, employment, and access to health
care. The studies in this scoping review that explored social relationships
most often reported relationships with significant others (n = 39, 48%);
of note, 20% (n = 16) included the topic of parenthood. Exploration of
relationships with co-workers and health care providers were reported
the least often: n=9 (11%) and n=10 (12%), respectively. The
construct of relationships was assessed using various methodologies. In
one instance, it was a self-report on the number of friends.”! In
another,®” social participation was assessed using the Assessment of Life
Habits Questionnaire.®’ Sixteen studies explored the association of
quality of life with satisfaction with social relationships.’®°>°871.75.76,
8291 geveral different instruments were used to measure quality of life
as described below, so the construct of type of relationship varied as

Table 2
Domains of Psychosocial Outcomes Explored Thematically (n = 81).

Social
Significant Others 39 48%
Family Members 26 32%
Friends/Peers 25 31%
Community 20 25%
Parenthood 16 20%
Health Care Providers 10 12%
Coworkers 9 11%

Psychological
Quality of Life 30 37%
Attitudes/Beliefs 15 18%
Coping 12 15%
Self-Determination 8 10%
Self-Efficacy 6 7%
Self-Esteem 3 4%

Cognitive
Cognition/Intelligence 36 44%
Executive Function 14 17%

Note. Percentages do not equal 100 due to multiple constructs being explored in
one or more studies.
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well. For example, the Quality-of-Life Questionnaire contains items that
provide scores on marital relations, parent—child relations, extended
family relations, and extra-marital relations.”> The World Health Or-
ganization Quality of Life Group’s®? Medical Outcomes Study 26-item
Short Form questionnaire measures quality of life as it pertains to
several domains, including social relationships. Sixteen studies exam-
ined the influence of bladder and bowel continence on a range of social
activities, relationships, and sexual activity.“r"“g’gs’c)()’c)3 104 11 all studies,
continence was an obviously related, often inhibitory factor with the
development of relationships. Marital status was reported in eighteen
studies,?>71:83-8588,90.97.98, 103111 A few studies reported on sports
involvement/exercise,’””>%> owning a car,”>!%° and church atten-
dance and community cultural activity (i.e., museum, n = 1).103

Psychological

The extent to which psychological constructs were measured in
studies of this scoping review was examined. The construct, quality of
life, was explored in 37% of the studies (n = 30). This included all
measures of quality of life, those broadly encompassing all aspects of
life, as well as health-related quality of life that focuses on the impact of
illness and treatment on one’s quality of life. Quality of life as the
construct of health-related quality of life was predominately quantified
by the World Health Organization Quality of Life questionnaire,”"”*>7%
78:89,112.130 and the Medical Outcomes Study Health Survey®>°%80:8387.
9L113 in seven studies each (n = 14). These, and other quality of life tools
used less often are cited in Appendix E. A survey questionnaire was used
to collect quality of life data in two studies;*>®° one study reported
quality of life, but the measure was not identified.''* Four studies used
qualitative methods to collect data on quality of life (ie.,
semi-structured questionnaire, focus group).E’S")o’%l 15

A total of 15 (18%) studies explored participant attitudes and beliefs,
8 of which used validated instruments to explore participants’ attitudes
on a variety of topics,g()'%'w'%'l”&l“g’l1("117 and the remaining
studies®>70019497.118 1ged qualitative methods (i.e., semi-structured
interviews and focus groups) to gather data on participants’ attitudes.
Other psychosocial constructs included coping (n = 12, 15%), wherein it
was explored with the use of validated instruments in six studies,”*®>%
86102113 The remaining studies used qualitative methods,”*?*°7"11°
case study approach,''® and a survey.'%® The other concepts included
self-determination (n =8, 10%), self-efficacy (n=6, 7%), and
self-esteem (n = 3, 4%); these concepts were reported in 10% and less of
the studies reviewed. (Appendix D and E; Table 2).

Cognitive

Thirty-six (44%) studies reported level of cognition/intelligence; far
fewer studies reported executive functioning (n = 14, 17%; Appendix D
and E; Table 2). Twenty-one (26%) studies used validated instruments to
measure intelligence and cognition. The Wechsler scales were most
often used: the Wechsler Intelligence Scale for Adults-Revised*'?! in
four studies,sz’“l’uz’123 the Wechsler Abbreviated Scale of Intelli-
gence' 20121124 i three studies;®®!'®'?° and the Wechsler Memory
Scale'?"'?° in one study.128 The Raven (1996) Standard Progressive
Matrices test was used in five studies;*>' %1212 the CHART-SF’° was
used in two studies.®*'° Other tools used in individual studies were the
Guy’s Neurological Disability Scale,'*! Health Utilities Index-Mark
III,1 32 Mini Mental State Examination (for screening),133 National Adult
Reading Test,'>* Peabody Picture Vocabulary Test-Revised Edition,'*"
Mann-Whitney U Test,'*® and Repeatable Battery for the Assessment of
Neuropsychological Status.'*” Other measures of emotional and social
intelligence used in individual studies included the Eyes Test of
Emotional Judgment/Intelligence,'*® and the Functional Independence
Measure'®’ measured social cognition. Eleven studies reported using
intelligence and competency scales to screen for study inclusion and
exclusion criteria, although the tools used were not consistently
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identified. Fifteen studies referred to the level of intelligence or cogni-
tive functioning in report of findings or in discussion, but no instruments
for assessment were mentioned. The intelligence quotient was reported
with the use of Rochester Health Status Survey IV (RHSS-IV)°®1%° used
in one study to extract these data from health records.®” Two studies
assessed academic skills®”'?* using the Metaphorical Language Test &
Wide Range Achievement Test-R, Reading, Spelling & Arithmetic'*' and
the Kaufman Functional Academic Skills Test (K-FAST),1 42 respectively.
(Appendix E).

Eighteen instruments to measure executive functioning were re-
ported in 11 studies as presented in Appendix E. The Wechsler Adult
Intelligence Scale II was used in three studies”'*>'** and Wisconsin
Modified Card Sorting Test,'** Delis-Kaplan Executive Function Sys-
tem,*® Trail Making Test A and B,'“®'*’ Behavior Rating Inventory of
Executive Function-Adult Version: BRIEF A'*® and Dysexecutive Ques-
tionnaire' **'>% were each used in two studies. The remaining number of
validated measures of executive functioning were used in five studies.
Executive functioning was referred to in the findings and discussion
without identification of the instrumentation used for assessment pur-
poses in two studies. Inclusion and exclusion criteria for study partici-
pation were determined with the administration of executive
functioning assessment using validated instruments in three studies
(Appendices E; Table 2).

Analysis of Scoping Outcomes Examined Over the Decades

Trends in the presentation of articles included in this scoping review
over the decades were examined. These trends were investigated by the
five decades of articles published that constituted the final sample of
eligible articles. The category of trends reviewed includes the following:
sample characteristics, mental health, community integration, employ-
ment and training, and the psychosocial outcomes in the domains of
social, psychological, cognition. (Appendices B — D).

Selected Sample Characteristics

The trends in selected sample characteristics in over five decades of
the review were examined. With two exceptions, males and females
were identified in all studies of this review. Only males were investi-
gated in studies published in 1992''° and in 2017;°° female-only sam-
ples were reported in 2018°% and in 2021 studies;*®° gender was not
identified in a 1984 study.*” Other gender classifications were not re-
ported. The ethnicity and race of samples were not identified in the first
three decades of this review (1970-1999). Later, from 2000 to 2023,
racial and ethnic characteristics of samples were presented in 16 (22%)
of the studies (Appendix C). Sample characteristics, such as evidence of
hydrocephalus and shunt, were identified infrequently in the first three
decades of this scoping review. In studies published from 2000 onward,
the trend revealed higher numbers and percentages of studies reporting
diagnosis of hydrocephalus and presence of shunt; the reporting of these
data was found in 52% (n = 42) and 63% (n = 50), respectively, of all
the studies reviewed. The presence of shunt was reported more often
than the diagnosis of hydrocephalus. As presented in Appendix C,
ambulatory status was the most often identified sample characteristic.
Urologic and bowel status and continence status were rarely identified
in the earlier years of the review (1970-1999); the number/percentages
of studies reporting this clinical profile increased from 2000 onward.
Continence status and urologic status and management were identified
in approximately half of the studies; bowel management was reported in
slightly less than half of the studies of this review, as depicted in Ap-
pendix C.

Mental Health

Twenty-four (30%) of the investigations included in the scoping re-
view presented findings pertaining to a specific mental health
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symptomology of study participants, with just over half (51%) reporting
on psychological functioning overall. Prior to 2000, very few studies
reported issues related to mental health. During the period after 2000,
that number increased to about one third of the studies included in this
review. (Appendix C).

As this scoping review demonstrated, mental health metrics have
generally been overlooked in research designs. Given the unique life-
style challenges that individuals with spina bifida experience in their
lived experience, exploration of their mental health concerns warrant
inclusion in research designs.

Community Integration

Concepts pertaining to community integration and living were
explored, including independence, productivity, inclusion, and living
skills. The extent to which sample participants functioned indepen-
dently in the community was reported more often (n =56, 69%)
compared to the other indicators of community integration. The other
indices of community integration, productivity, and inclusion were re-
ported in less than 50% of the studies. Living skills (n = 30, 37%) were
detailed the least. The frequency was miniscule between 1970 and 1989,
as less than 4% of the studies reported any indices of community inte-
gration. The trend was more evident from 2000 onward wherein more
studies reported one or more elements of community integration (Ap-
pendix C).

Understanding of the extent to which individuals with spina bifida
are integrated into the community is an essential psychosocial outcome
associated with adulthood and warrant consideration in research de-
signs. Concepts of independence, productivity and inclusion can be
operationalized with a number of metrics such as living arrangements
and community involvement. Recommendations for measurements are
provided in the discussion.

Employment and Training

Employment (n = 51, 63%) was reported the most often compared to
the other outcomes examined. Involvement in postsecondary training
(n = 25, 31%) was reported least often in these studies. The trend of
reports on these outcomes demonstrated that few studies explored these
outcomes from 1970 to 1989. Starting in the 1990 s through 2023, there
was a steady increase in the number of studies exploring adult outcomes
(Appendix C). Although an increase in the exploration of employment is
evidenced in later decades, the definition of employment was less clear.
Further explorations of employment among adults with SB earning a
customary rate received by similarly employed adults without disability
is warranted.

Social

Over the decades, significant others were explored in 39 (48%) of
studies reviewed. Social relationships that involved emotionally
engaged relationships were reported in 30% or more in studies (i.e.,
significant others, family members, and friends/peers). Relationships
that were associated with community, work, and health care settings
were cited less often in the reviewed studies. Nine studies explored re-
lationships with co-workers and ten with health care providers. The
trend of reporting any type of relationships increased over the years
from less than 10% in the 1970 s to just less than 30% of nearly all of
studies from 2000 to 2023 (Appendix D).

Future research designs would benefit with an expanded framework
to explore more in-depth information about acquisition of adult out-
comes that include not only employment but other benchmarks of
adulthood. Suggestions for expanding investigating exploration of adult
psychosocial outcomes are provided in the discussion.
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Psychological

Examination of psychological constructs revealed that quality of life
was reported in 32 (39%) of the studies in this scoping review. Coping,
attitudes and beliefs, and self-esteem were reported in less than 20% of
the studies reported. A few studies investigated self-efficacy and self-
determination; these studies were conducted from 2010 to 2023. A
small number of studies from 1970 to 1999 used measures to explore
coping, attitudes and beliefs, and self-esteem. It was not until 2000 that
quality of life was examined in the studies of this scoping review. As
demonstrated by the frequencies and percentages of the studies pub-
lished from 2000 to 2023, relatively few studies explored psychological
constructs (Appendix D).

It is imperative that studies examining psychosocial outcomes
include measurements with strong psychometric properties. Use of
measures lacking measures of validity and reliability call into question
the trustworthiness of the study findings. Furthermore, use of valid and
reliable measurements enable comparison and contrasts with not only
investigations conducted with individuals with spina bifida but with
other adult populations with disabilities. Use of psychological constructs
in research designs serve to strengthen the quality of evidence to inform
practice and future research.

Cognition

A total of 36 (44%) investigations reported the cognition/intelli-
gence level of the sample. Just two studies published from 1970 to 1989
explored cognitive functioning. Cognitive status was reported more
often from 1990 onward. Relatively few studies explored executive
functioning. It was not reported until the third decade (1990-1999) of
this review when only two investigations presented findings on execu-
tive function (Appendix D).

Studies would benefit with the inclusion of measures of cognitive
functioning. Measurement of this important variable would enable
additional analysis of the association of level of cognitive function and
acquisition of adult psychosocial outcomes. Enlarged insights associated
with cognitive function would provide potential prescriptive for long-
term service planning to optimize outcomes for adults with spina bifida.

Discussion

As the findings of this scoping review revealed, psychosocial out-
comes were rarely investigated from the earliest article published in
1974 through the decades of the 1990 s. Beginning in 2000, as evi-
denced in this review, psychosocial constructs are slowly being intro-
duced into research investigations. A modest collection of studies has
reported the consequential metrics associated with adult outcomes of
employment, housing, postsecondary education and training and social
relationships despite the ongoing reported advances in survival rates of
individuals with SB. The disproportionate ratio of studies exploring
psychosocial outcomes compared to clinical investigations can be
attributed to several factors. The survival rates during the early period of
this review were grim compared to currently reported rates of long-term
survival.'>"'>% Technological improvements and advances in treatment
approaches have been critical to improving the survival rates of in-
dividuals with SB. Heretofore, survival in the 1970 s and 1980 s were
limited to late adolescence and early adulthood.'®* Since then, the
survival rates have continued to improve; current estimates report sur-
vival rates, depending on condition severity and involvement, to the
mid-40 s''%111155 Hence, the earlier literature was aligned with fewer
feasible areas of study pertaining to psychosocial outcomes. Neverthe-
less, despite improvements in survival rates, psychosocial literature has
lagged behind the progress reported with medical treatments and sci-
entific developments. Relevant to conducting investigations of psycho-
social outcomes would be the necessity of access to adults with SB,
which would be both a challenge in terms of actual sample sizes
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powered sufficiently for analysis and ability to track individuals with SB
who entered systems of adult care with assignment of new identifiers
that are not matched with prior identifiers used in pediatric care.

Research sample and sample characteristics

One interesting finding was that symptomology fundamentally
associated with SB was inconsistently reported in the studies of this
scoping review. Over half of the studies reported the accompanying
diagnosis of hydrocephalus and the presence of a shunt. Coupled with
inconsistent reporting, less than half of studies reported the level of
cognitive functioning, and relatively few studies disclosed information
about executive functioning. In addition, a limited number of studies
included the use of well-established instruments to measure the level of
intelligence; eleven investigations referred to the IQ levels of partici-
pants without reference to the measurement used. Nevertheless, there is
extensive literature that individuals with SB, hydrocephalus, and shunts
are at greater risk for cognitive challenges that include lower IQ levels
and problems with executive functioning. The variables as predictors of
psychosocial outcomes were not extensively reported; however, more
often, the presence of hydrocephalus and shunt status were presented as
part of the descriptive profile of the sample.

Increased attention in health care in the United States and other
countries around the world has focused on social determinants of health
and their impact on health equity. The World Health Organization'*
defined social determinants of health as “the conditions in which people
are born, grow, work, live, and age or the non-medical factors that in-
fluence health outcomes.” Healthy People 2030'°° has grouped these
social determinants of health into five domains: economic stability,
education access and quality, health care access and quality, neighbor-
hood and built environment, and social and community content. These
social determinants of health have direct links to health inequities,
health disparities, and poorer health outcomes for those underserved or
marginalized populations. Organizations, including Healthy People
2030, Centers for Medicare and Medicaid Services, Robert Wood
Johnson Foundation, Institute for Healthcare Improvement, among
many others, are developing health equity frameworks as guides for
healthcare providers and organizations to assist in achieving health
equity for all clients. Braveman et al.'®” defined health equity in the
following way:

Everyone has a fair and just opportunity to be as healthy as possible.
This requires removing obstacles to health such as poverty,
discrimination, and their consequences, including powerlessness and
lack of access to good jobs with fair pay, quality education and
housing, safe environments, and health care.

Included in the definition of health equity is the requirement of
addressing the social determinants of health to achieve quality health
care services and health for all. Many of the recommendations from
these organizations include incorporating diversity in research.

The National Institute on Minority Health and Health Disparities'®®
discussed in depth the importance of including the social determinants
of health in research, with emphasis on the inclusion in clinical trials.
They published the following statement:

To account for the diverse lived experiences and exposures of various
populations, clinical trials must be appropriately inclusive of racial
and ethnic minority groups, as well as other populations experi-
encing health disparities, including sexual and gender minority or
socioeconomically disadvantaged populations.

In this scoping review, race or ethnicity of the sample was reported in
over half of the studies; however, among these, only a handful reported
racially or ethnically diverse samples. The research sample character-
istics from this scoping review demonstrated little focus on social de-
terminants of health, including post-secondary education, post-
secondary training, employment, and housing arrangements. The least
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assessed social determinant of health characteristic was socioeconomic
levels, which was reported in only a few studies.

The predominant research method evident in the scoping review was
quantitative. Just over 86% of the studies used cross-sectional designs;
apart from one study published in 1995, longitudinal designs were not
evident until the last decade of this review. Of these eleven studies, data
reported in three, were generated from the same longitudinal data set.
The relatively few longitudinal studies of this scoping review likely
reflect the difficulties associated with long-term tracking of individuals
with SB who exit the pediatric system of care and enter the adult system
of care in the United States. Although seven of the eleven studies orig-
inated in the United States, few states assign an identifier to enrollees
that enable long-term follow-up across systems of care. The data infra-
structure of countries with national health care systems lends itself to
more feasible longitudinal tracking. Equally compelling, of the quanti-
tative studies, only four (6%) introduced an intervention, which were
published in the last years of this review (2009-2017). The need for
experimental designs is warranted, allowing for increased understand-
ing of strategies and efficacy of treatments that work best to improve
outcomes for this population. Lacking evidence to improve psychosocial
outcomes results in delays in changes necessary to improve education,
policy, and practice.

As has been demonstrated in this scoping review, there is a dearth of
evidence on psychosocial outcomes of adults with SB. It is relevant, if not
of the utmost importance, to conduct studies that test interventions and
investigate the lived experience outcomes of adults with SB pertaining to
long-term outcomes in postsecondary education, employment, com-
munity living, social relationships, and quality of life that will inform
practice, research, and policy making leading to improved psychosocial
outcomes.

Based upon the aforementioned analysis of psychosocial outcomes,
future research would be enhanced with more in-depth exploration of
the psychosocial outcomes beyond the limitation range of outcome
queries reported in this scoping review. An improved understanding of
employment status would include items that gather data on hours
worked per week (part-time, full time); accommodations needed in the
worksite; type of employment; type of workplace setting (i.e., inclusive,
supported employment); employment supports/services accessed (i.e.,
vocational rehabilitation, job corps).

Educational outcomes investigated can be expanded to explore types
of postsecondary program enrollment (i.e., vocational training, college);
highest level of education achieved, degree type/focus; access to
Disabled Student Services; types of academic and health-related ac-
commodations received; and financial assistance received. Exploration
of community living circumstances would provide additional context as
to fuller understanding of long-term adult outcomes and quality of life
indices. Gathering data of community mobility would provide insights
as to inclusive community access such as driving a car, use of paratransit
and public transportation; and reliance on friends/family for trans-
portation needs. Expanding the options available to have more informed
perspectives of living arrangements would include a broader range such
as living independently, living with spouse/significant other, living with
parents/family member/roommate. To better understand the profile of
social relationships warrants gathering data on social networks that
includes number of friends, frequency of social contacts and character-
istics of social contacts (i.e., in person, social media, via phone). Lastly
recreational involvement is an important metric that reflects community
engagement. The barriers the are encountered and experienced in the
achievement of psychosocial outcomes need to be explored as well.

Expanding the scope of long-term data on adults of individuals with
spina bifida will serve to better inform the spina bifida community on
implementation of service models that enhance the acquisition of psy-
chosocial benchmarks of adulthood. This scoping review provides
foundational insights and understanding that will serve to provide di-
rection for spina bifida practice and serve as an impetus to conduct
studies that focus on psychosocial outcomes for adults.



J.E. Mannino et al.
Conclusion

In the period 1974 through 2023, over 10,000 records meeting the
search criteria were screened, leaving 81 research studies that met the
inclusion criteria. As the research was examined, gaps were evident in
the presentation of information, and a lack of clarity was noted as it
pertained to concepts studied. Absence of information pertaining to
benchmarks of adulthood for adults with SB as it relates to education,
employment, community living, and social relationships were evident.
These indices lag behind the psychosocial literature in general. As
medical advances continue to improve the survival rates of individuals
with SB, more research pertaining to this population, their psychosocial
needs, and related outcomes is requisite to capturing the progress of this
adult population.
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