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Abstract. Quality of Life (QOL) and Health-Related Quality of Life (HRQOL) are important concepts across the life span for
those with spina bifida (SB). This article discusses the SB Quality of Life Healthcare Guidelines from the 2018 Spina Bifida
Association’s Fourth Edition of the Guidelines for the Care of People with Spina Bifida. The focus of these QOL Guidelines was
to summarize the evidence and expert opinions on how to mitigate factors that negatively impact QOL/HRQOL or enhance the
factors positively related to QOL/HRQOL, the measurement of QOL/HRQOL and the gaps that need to be addressed in future
research.
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1. Introduction
Quality of Life is defined as “an individual’s perception of their position in life in the context of the culture
and value systems in which they live and in relation to
their goals, expectations and concerns” [1,2]. Health
Related Quality of Life (HRQOL) is considered a subdomain of Quality of Life (QOL) and measures a subjective perception of the impact of a health condition
and/or its treatment on the individual [3–6]. HRQOL
is most often multidimensional encompassing physical, emotional, social, and cognitive/occupational sta∗ Corresponding author: Kathleen J. Sawin, Department of Nursing Research and Evidenced-Based Practice, Children’s Wisconsin,
999 N. 92nd St. MS C140, Milwaukee, WI 53226, USA. Tel.: +1
414 337 0263; Fax: +1 414 337 3596; E-mail: ksawin@chw.org;
sawin@uwm.edu.

tus. The focus of the Quality of Life Spina Bifida (SB)
Guideline was to summarize the evidence and expert
opinions on how to mitigate factors that negatively impact QOL/HRQOL and enhance the factors positively
related to QOL/HRQOL.
The measurement and study of QOL and HRQOL in
SB are early in development. The rigor of most studies
addressing these concepts is limited by: (a) sample size,
diversity and response rate of participants, (b) measures that may not capture all domains of HRQOL and
(c) measures that lack sensitivity to capture changes in
QOL or HRQOL or (d) those which fail to reflect cultural differences [3,7]. Thus, the evidence that follows
is preliminary and may be incomplete but summarizes
the current state of the literature at the time that these
guidelines were created.
QOL/HRQOL should be measured by condition and
age-related instruments. The perceptions of both the
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parent and child/adolescent should be measured and
the child’s perception valued [3,7]. Parent report is
often but not always lower than child/adolescent report [8,9]; children as young as eight can report on
their QOL/HRQOL [10]. Use of HRQOL measures
has been found useful in other chronic health conditions [7,11]. New age and SB-specific HRQOL instruments have been recently created (QUALAS-C,
QUALAS-T, QUALAS-A) but have not been used extensively [8,9]. If time is limited, the adolescent selfreport should preferentially be used over parent report.
When deciding on an instrument to use to measure
QOL/HRQOL, it should be understood that some QOL
measures and most HRQOL measures equate the ability
to function to QOL/HRQOL such that any individual
with a disability will have, by nature of the questionnaire, lower HRQOL than peers without disabilities.
This conceptual equation devalues the lives of people
with disabilities by automatically declaring that a person with a disability cannot have as good a quality of
life as someone without disabilities. Measures that capture the individual’s perception of how their condition
(i.e., spina bifida) impacts their life are preferred [12].
The World Health Organization Quality of Life (WHOQOL) Brief avoids measuring function by using items
addressing perceived energy to do physical activities
important to the individual [13]. Similarly, new SB and
age specific measures address perception (e.g. bother,
worry), not function [8,9].
Findings regarding the impact of SB on other domains of QOL/HRQOL (social, emotional, cognitive/school/work) for children, adolescents and adults
are inconsistent [3], although one review of qualitative studies indicated more issues in the psychosocial domain of QOL than physical domain [6,14]. Evidence indicates most SB factors (e.g. level of lesion,
severity of SB, ambulation) have generally had no or
small associations with youth report QOL/HRQOL and
only a modest relationship to parent report of generic
QOL [3,7,15–18]. However, pressure ulcers and bladder
infections were related to HRQOL in one study [19].
These relationships were most often seen in functionbased instruments. In adults, there was some evidence
that level of lesion, full time wheelchair use, latex allergy and hydrocephalus were associated with reduced
HRQOL [19–25]. However, pain has consistently been
related to reduced HRQOL in all ages, by both parent
and self-report and across varied instruments [7,26].
Evidence consistently supports that bowel incontinence is associated with lower HRQOL and satisfaction with a bowel program is associated with

higher HRQOL [16,25,27]. Data on the relationship of
bladder incontinence to QOL in children is inconsistent, but studies of adolescents and adults report that
support for urinary continence contributes to overall
HRQOL [28–31]. Using a new instrument (QUALASA) that specifically measures the impact of continence
on adult HRQOL [8], any bowel continence and the
amount, but not frequency, of urinary incontinence were
related to the “Bladder and Bowel HRQOL subscale”
but not to the “Health/Relationship or Esteem/Sexuality
HRQOL subscales” [32]. There is little literature on
sexuality and QOL, and using generic measures there
was no relationship [33]. In studies to date, scoliosis
status [34,35] has not been related to HRQOL. Only
one study found obesity related to HRQOL in SB where
as several found no relationship [36–38]. In contrast,
obesity was related to HRQOL in typically developing children and those with other chronic health conditions [24,36–38].
Variables such as resilience (e.g., attitude towards
SB, hope and future expectations, coping skills) have
been strongly related to higher HRQOL and QOL [16,
17,39]. In contrast, depression, a lack of optimism, and
reduced executive functioning were related to lower
QOL/HRQOL [13]. Similarly, family variables such as
higher family satisfaction and family resources have
been related to higher QOL for adolescents and those
over 18 years of age [13,16,17]. In order to foster
QOL/HRQOL clinicians should develop strategies to
optimize psychosocial well-being, bowel and bladder
continence, and minimize the impact of pain, if present.
QOL or HRQOL should not be measured in isolation,
and there may be components of HRQOL that are not
measured by current instruments. If clinicians are going
to address QOL they also need to address the factors
important to the individual with SB and their family.
An emerging concept, Family QOL (FQOL) may have
usefulness in the care of individuals and families with
SB [40,41].

2. Guidelines goals and outcomes
The goals of the QOL/HRQOL were both practical
and aspirational
The aspirational objective of these guidelines was:
– Improve QOL across the lifespan in individuals
with SB.
The secondary outcomes (specific goals) included:
– Increase QOL assessments in clinical practice.
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Table 1
Questions that Informed the quality of life guidelines
Age group
0–11 months
1–2 years 11 months
3–5 years 11 months
6–12 years 11 months

13–17 years 11 months

18+ years

Clinical questions
What factors are related to QOL?
What factors are related to QOL?
What factors are related to QOL?
What measures of QOL/HRQOL are the most efficient and useful?
What factors are related to QOL?
What might QOL assessment and improvement activities look like in clinical practice?
What measures of QOL and HRQOL are the most efficient and useful?
What factors are related to QOL?
What might QOL assessment and improvement activities look like in clinical practice?
What measures of QOL and HRQOL are the most efficient and useful?
What factors are related to QOL?
What might QOL assessment and improvement activities look like in clinical practice?
What measures of QOL and HRQOL are the most efficient and useful?

– Provide health care professionals with a better understanding of QOL and HRQOL measurement,
potential issues related to available tools or tool
development, and other factors related to QOL or
HRQOL.
The ultimate goal to address the aspirational objective was:
– Clinicians of every specialty will integrate assessment of QOL and intervention to address QOL
into clinical practice.
3. Methods
The methods for the review of the literature and development of the recommendations were designed by
the executive committee of the SB guidelines work
group [42]. In addition, because the search for QOL articles was inadvertently omitted from the central search
process, the first author conducted a search of three
databases, PubMed, CINAHL, and Psychinfo, 2000–
2017 using the terms “spina bifida (myelomeningocele)
and quality of life” and spina bifida (myelomeningocele) and health-related quality of life”. Forty-two articles, including three reviews, were identified that addressed these concepts. References of these publications were searched for any earlier overall QOL or
HRQOL studies and six additional studies were added.
In addition, select studies addressing emerging instruments were added as references. Along with expert
opinion, this evidence informed the guidelines. In addition, the work group summarized the SB-specific measures HRQOL, generic QOL and HRQOL instruments,
and family QOL instruments. Clinical questions were
created to guide the organization of the guidelines (Table 1). The results of the 48 articles that addressed these
concepts along with expert opinion informed the guidelines (Table 2).

4. Results
The quality of the studies reviewed for the guidelines
were limited by the study designs, breadth of the studies
reviewed and the limited variables considered and thus
the recommendations need to be seen as preliminary
(Table 2). There was some evidence that ambulation
and LOL had small relationships to these outcomes but
the relationships were most often to physical domains
in instruments that measured function such as ability to
walk. There was consistent evidence for both pain and
incontinence, especially bowel incontinence, as important factors in QOL and HRQOL outcomes. In addition,
psychosocial protective factors were also strongly related to these outcomes. Strategies that support family
functioning, assist children and families in their efforts
to develop protective beliefs (hope, attitudes, future expectations, active coping strategies), and optimize peer
relationships were reported.
In addition, as the guidelines include recommendations for use of QOL and HRQOL instruments, the
work group summarized and assessed generic QOL instruments, generic HRQOL instruments, SB-specific
HRQOL instruments, and family QOL instruments and
their potential use in the population with SB (Table 3).
The critique used criteria developed by Waters et al. [4]
but was expanded to include instruments developed
since their original 2009 publication.

5. Discussion
QOL and HRQOL are important concepts that health
care providers working with individuals and their families need to address across the life span. Central to understanding QOL/HRQOL in individuals with SB is the
accurate measurement of these important demographic,
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Table 2
Quality of life guidelines

Age group
0–11
months

1–2 years
11 months

3–5 years
11 months

Guidelines
1. Consider strategies to assess and strengthen family functioning, which can be
of critical importance in QOL outcomes in children

Evidence
Clinical consensus, Family Functioning
Guidelines [46]

2. Address constipation because long-term constipation impedes the development
of an effective bowel program.

Clinical consensus, Bowel Guidelines [57]

1. Consider strategies to assess and strengthen family functioning, which can be
of critical importance in QOL outcomes in children.

Clinical consensus, Family Functioning
Guidelines [46]

2. Address constipation because long-term constipation impedes the development
of an effective bowel program.

Clinical consensus, Bowel Function and
Care Guidelines [57]

1. Assist families in their efforts to facilitate the development of protective
psychosocial behaviors (e.g. showing affection, bouncing back when things
don’t go the child’s way, showing interest in learning new things). Encourage
independence, praise for accomplishment, and provide opportunities for fun.

Clinical consensus, Mental Health Guidelines [58]
Clinical consensus, Family Functioning
Guidelines [46]

2. Address assessment of executive function.

Clinical consensus, Neuropsychology
Guidelines [59]
Clinical consensus, Bowel Function and
Care Guidelines [57]

3. Target strategies to optimize the child’s bowel program because bowel incontinence is consistently related to HRQOL.
6–12 years
11 months

Psychosocial well-being
1. Assist families in their efforts to facilitate the development of protective beliefs
(e.g. hope, optimism, attitudes, future expectations, active coping strategies)
and behaviors such as showing affection, bouncing back when things don’t go
their way, showing interest in learning new things, handling negative situations,
and establishing and maintaining friendships.

Evidence [3,7,16,17,24], Mental Health
Guidelines [58]

2. Consider strategies to optimize peer relationships.
3. Consider strategies to assess and strengthen family functioning, which can be
of critical importance in QOL outcomes in children.

Evidence [60], Mental Health
Guidelines [58]
Evidence [13,16,17], Family Functioning
Guidelines [46]

4. Refer to community resources that enhance protective factors, such as sports,
camps, scouts, and other community programs.

Self-Management and Independence
Guideline [61]

5. Address assessment of executive function.

Evidence [62], Neuropsychology
Guidelines [59]

Continence
1. Target strategies to optimize bowel program effectiveness as any bowel incontinence has the greatest negative impact on QOL.
2. Assess both volume and frequency of urinary incontinence, as volume may be
more distressing than frequency.
Pain
1. Evaluate presence and characteristics of any pain experienced.
2. Develop strategies to address pain and its impact on school, work, recreation,
and social activities.

Evidence [25,27,30], Bowel Function
Care Guidelines [57]
Evidence [32], Urology Guidelines [63]

Evidence [7,13,19,64]
Clinical consensus

Measurement of QOL
1. Use a systematic approach to evaluating QOL/HRQOL.

Evidence [3–5,7]

2. Consider using both self and parent-report instruments.

Evidence [3,7]

3. If feasible, use Spina Bifida and age-specific HRQOLs instruments that measure perception (“concerned about,” “worried about,” “avoid”) and avoid the
problem of focusing on function in the physical domain (walking long distances, climbing stairs, jumping) when assessing children with Spina Bifida.

Evidence [3,4,7,9,10,12,32]

4. Omit any measure that captures the impact in the physical domain. Emotional,
social, and school/cognitive domains in most perception-based instruments are
useful.

Table 3

5. Consider using a single-item QOL question such as “How would you rate your
quality of life?” on a scale of 0–100 with 0 = poor and 100 = excellent?

Evidence [7,16,17]
Table 3
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Table 2, continued
Age group
13–17
years
11 months

Guidelines
Psychosocial well-being

Evidence

1. Assist families in their efforts to facilitate the development of protective beliefs
(e.g. hope, optimism, attitudes, future expectations, active coping strategies)
and behaviors such as showing affection, bouncing back when things don’t go
their way, showing interest in learning new things, handling negative situations,
and establishing and maintaining friendships.

Evidence [3,7,16,17,24], Mental Health
Guidelines [58]

2. Consider strategies to assess and strengthen family functioning, which can be
of critical importance in QOL outcomes in children.

Evidence [13,16,17], Family Functioning
Guidelines [46]

3. Consider strategies to optimize peer relationships.

Evidence [60]

4. Consider each individual’s unique priorities in QOL.

Clinical consensus, Mental Health
Guidelines [58]
Clinical consensus, Self-Management and
Independence Guideline [61]

5. Refer to community resources such as sports, camps, scouts and other community programs that enhance protective factors.
6. Address strategies to compensate for executive functioning challenges.

Evidence [62], Neuropsychology
Guidelines [59]

Continence/mobility
1. Target strategies to optimize bowel program effectiveness as any bowel incontinence has the greatest negative impact on QOL.

Evidence [25,27,30]

2. Investigate the child’s satisfaction with her or his bowel program. Address
concerns that will help to optimize the program.

Evidence [16], Bowel Function and Care
Guidelines [57]

3. Assess both volume and frequency of urinary incontinence as volume may be
more distressing than frequency.

Evidence [32], Clinical consensus,
Urology Guidelines [63]

4. Consider functional mobility options that optimize societal participation.

Clinical consensus, Mobility and Function
Guidelines [65]

Pain
1. Evaluate presence and characteristics of any pain experienced.
2. Develop strategies to address pain and its impact on school, work, recreation,
and social activities. (clinical consensus).

Evidence [7,13,19,64]
Clinical Consensus

Measurement
1. Use a systematic approach to evaluating QOL/HRQOL.

Evidence [3–5,7]

2. Consider using both self and parent-report instruments.

Evidence [3,7]

3. Use the new Spina Bifida HRQOL instrument that measures perception (“concerned about,” “worried about”) and avoids the problem of focusing on function in the physical domain (walking long distances, climbing stairs, jumping)
when assessing children with Spina Bifida. Omit any measure that captures
the impact in the physical domain. Emotional, social, and school/cognitive
domains in most perception-based instruments are useful.

Evidence [4,7,43,53]
Table 3

4. Use an age- and condition-specific instrument to assess QOL/HRQOL.

Evidence [3,7,8,10]
Table 3
Evidence [3,7,10,43]

5. Evaluate both the child’s self-report and the parent report of QOL/HRQOL. If
assessment time is limited choose self-report.
6. Consider using a single-item QOL question(s) with follow up assessment if
needed. For example:

Evidence [7,16,17]
Table 3

– “How would you rate your quality of life?”
– “What makes up QOL for you?”
– “What do you think would make your QOL better?”
18+ years

Psychosocial well-being
1. Identify strategies or resources to facilitate the development of protective beliefs (e.g. hope, optimism, attitudes, future expectations, active coping strategies) and behaviors such as showing affection, bouncing back when things
don’t go their way, showing interest in learning new things, handling negative
situations, and establishing and maintaining friendships

Evidence [3,7,16,17,24], Mental Health
Guidelines [58]
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Table 2, continued

Age group

Guidelines
2. Explore satisfaction with relationships and their sexuality.
3. Consider strategies to optimize peer relationships.

Evidence
Evidence [47], Sexual Health and
Education Guidelines [66]
Mental Health Guidelines [58]

4. Consider the importance of each individual’s QOL unique priorities.

Clinical consensus

5. Refer to community resources such as sports, camps, community advocacy
groups, universities with strong programs to support students with disabilities,
and other community programs that enhance protective factors.

Self-Management and Independence
Guidelines [61]

6. Address strategies to compensate for executive functioning challenges.

Evidence [62], Neuropsychology
Guidelines [59]
Evidence [67], Self-Management and
Independence Guidelines [61]

7. Consider strategies to enhance self-management behaviors.
Continence/mobility
1. Target strategies to optimize bowel program effectiveness as any bowel incontinence has the greatest negative impact on QOL in adults, especially in social
domains.

Evidence [25,27,30]

2. Investigate the adult’s satisfaction with her/his bowel program Address concerns to optimize program.

Evidence [16]

3. Assess both volume and frequency of urinary incontinence in adults, as volume
may be more distressing than frequency.

Evidence [32]

4. Consider functional mobility options that optimize societal participation.

Evidence [21], Mobility and Function
Guidelines [65]

Pain
1. Evaluate the presence and characteristics of any pain experienced.
2. Develop strategies to address pain and its impact on school, work, recreation,
and social activities.

Evidence [7,13,19,64]
Clinical consensus

Measurement
1. Use a systematic approach to evaluating QOL/HRQOL.

Evidence [3–5]

2. Use an age-and condition-specific instrument to assess HRQOL. Instruments
that measure perception (“concerned about,” “worried about,” “avoid”) and
avoid the problem of focusing on function in the physical domain (walking long distances, climbing stairs, jumping) are preferred. Omit any measure that captures the impact in the physical domain. Emotional, social, and
school/cognitive domains in most perception-based instruments are useful.

Evidence [4,7,8,12]
Table 3

3. Instruments like the WHOQOL-BREF avoid this issue using questions such
as “Do you have enough energy for everyday activities?” or “To what extent
do you feel that physical pain prevents you from doing what you need to do?”
Spina Bifida-and-adult-specific measures also assess perception and avoid this
issue.

Evidence [1,2,8,20]
Table 3

4. Evaluate both the adult’s self-report and the parent report of QOL/HRQOL. If
assessment time is limited choose self-report of QOL/HRQOL.

Evidence [3,7,10]

5. Consider using a single-item QOL question(s) with follow up assessment if
needed. For example:

Evidence [7,16,17]
Table 3

– “How would you rate your quality of life?”
– “What makes up QOL for you?”
– “What do you think would make your QOL better?”

clinical and protective variables. To date, several instruments used in the assessment of QOL and HRQOL
have an inherent bias, measuring function and not perception. It is critical for individuals with SB that these
concepts be understood and perception-based rather
than function-based instruments used. The individuals’ perceptions of the impact of the disability on their

QOL/HRQOL, not the disability itself, is the central
issue. Historical instruments used in the SB population
have other limitations such as ceiling effects; and lack
of reliability and validity data [3,7]. Emerging instruments address these limitations and make it possible to
measure self and parent reports of QOL or HRQOL.
However, if only one perspective can be collected, the

Versions (age):

PedsQLTM
(child or parent
self-report) [68]
Each 20 items

Parent and child version
developed by experts using
literature and other
instruments.

Ages 8–18.
Developed and used
primarily in Europe.

Four domains. Shorter
version of the original
100-item, 1997 instrument.

CHQ
Child (187 items)
or parent (50
items)
self-report [69]

KID
SCREEN [70]
27, 10 and
57-item
self-report
versions available

WHOQOLBRIEF
The WHO QOL
Group, 1998 [1]
26 items
self-report adult
instrument

Parent and child report.

– Child (5–12)
– Adolescent (13–18)
– Young adult (18+ years)

Short description age
range

Name, authors

Physical health
Psycho-social health
Social
Environment

– overall perception
of QOL
– overall perception
of health.

2 single items:

–
–
–
–

4 domains:

– Physical well-being
– Psychological wellbeing
– Support
– Peers
– Financial resources.

Behavior, bodily pain,
general health, mental
health, parent impact,
emotional, physical
functioning, parent impact
time, emotional/behavioral
role, physical and selfesteem.
Physical and psycho-social
summary scores.
5 domains:

Physical, Emotional,
Social, Cognitive
(school/work).

Sub-scales

3

3

1

1

HF/QOL

3

3

1

2

3

2

3

3

1

Fam Focus
Opp
Generic instruments
2
1
3

3

3

2

1

Self

2

3

3

3

# Items

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*

Table 3
Summary and assessment of QOL/HRQOL/FQOL instruments

3

3

2

3

R&V

Only child generic instrument rated as
3 in all categories by Waters et al. [4].
No known use to date in US in children
with Spina Bifida [7].
Focus groups, cognitive interviews and
pilot testing 52 and 27-item versions.
Validated in 12 European countries using over 22,000 children.
Supported with internal and test-retest
reliability.
Preferred generic scale for adults with
SB. Physical scale: while assessing the
impact of physical status on QOL does
so with items that do not automatically
disadvantage individuals with a specific mobility-related impairment.
Reference period: Last 2 weeks.
Positively-worded and flexible for all
conditions. (e.g. “Do you have enough
energy for everyday life”?)
Available at: http://www.who.int/
mental_health/media/en/76.pdf.

Do not use physical scale.
Emotional, social and cognitive scales
may be useful especially if comparing
to typically developing youth. However, heavy focus on functioning.
Strong psychometrics across many
CHC and typically-developing peers.
Long; may be useful if specific subscales are of interest.
No data on sensitivity to change.
Multiple items with floor and ceiling
effects.
Not used extensively in Spina Bifida.
Cerebral palsy comparison indicated it
was outperformed by other
measures [4].
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Short description age
range

Parent and adolescent
versions: developed to
assess QOL in SB.

For children with hydrocephalus.
Measures functional status.

A family of three instruments created to evaluate
living with Spina Bifida:
child, teen, adult.
Child (ages 8–12).

Name, authors

HRQOL-SB
Parent (44 items)
and adolescent
(47 items)
self-report [71]

HOQ [72]
Parent and child
self-report
Each 51 items

Quality of Life
Assessments
(QUALAS) with
child, teen, and
adult with spina
bifida versions
QUALAS Child
(QUALAS-C) [9]
10 items
– Esteem/Independence
– Bladder and Bowel.

Reference: last 4 weeks.
Responses are “never” to
“always.”
Five options plus alternative.
Two scales:

Originated from focus
groups. Subscales:
Overall Health, Physical
Health, Cognitive Health,
Social Emotional Health.

No subscales identified.

Sub-scales

3

1

3

2

3

1

3

1

2

3

HF/QOL Fam Focus
Opp
Self
Spina Bifida-Specific Instruments
3
3
2
3
3

3

2

2

# Items

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*

Table 3, continued

2

1

1

R&V
Positively-phrased items. Many items
with ceiling effects.
Strong internal reliability.
No factor structure, test-retest reliability, or sensitivity to change analyses.
May be more appropriate for general
assessment of younger child by parent.
Only total score supported; no domain
assessment possible.
Use with caution. May be useful to
assess HRQOL if previously used in a
longitudinal study.
Not a priority instrument for use in
Spina Bifida.
Good test-retest reliability, internal
consistency, construct in both parent
and child versions.
Score 0–10. Parent minimally
important difference is 0.10.
Recommended for use with individuals who have SB.
All three age versions:
Based on qualitative and cognitive interviews.
Strong input from families/those with
Spina Bifida.
Assessed using appropriately large
enough samples to assess construct validity.
All have good factor structure, strong
internal reliability, test-retest
reliability and minimally important
difference (MID). The MID, useful in
clinical practice, for child’s subscale
“Esteem and Independence” and
adult’s subscale “Health and
Relationships” equal to or > 10. For
all the other subscales in all 3 ages the
MID is equal to or > 15.

Comments and recommendations
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Short description age
range

Teen Version
(ages 13–17).

Adult version (ages 18 and
above)
Positively-worded items
In Health/Relationships
and Esteem/Sexuality.

Name, authors

QUALAS-Teen
(QUALAST) [43]
10 items

QUALAS-Adult
(QUALAS-A) [8]
15 items
– Health/Relationships
– Esteem/Sexuality
– Bladder and Bowel

3 scales

– Family/Independence
– Bladder and Bowel.

Two scales:

Sub-scales

3

3

HF/QOL

3

3

Fam

3

3

Focus

3

3

Opp

2

2

Self

3

3

# Items

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*

Table 3, continued

2

2

R&V
Some negative wording (“upset,” “embarrassed,” “bother you”) but generated from qualitative interviews and affirmed by cognitive interviews.
No physical scale in child, teen or adult
(could be an asset or liability).
Child: Useful to assess how
self-esteem and bowel and bladder
status is perceived.
See general critique of all age scales
above.
Typical question:
“Did it annoy you if you could not do
what other teenagers could do?”
Besides “never” to “always” there is
an alternative answer, “I could do what
other teens do.”
Teen: Useful to assess the two
domains. May not be a useful measure
of overall HRQOL.
See general critique of all age scales
above.
Useful measure of domains assessed.
May not be a useful measure of overall
HRQOL.
Important inclusion of items on sexuality (only instrument that does). Sexuality items might also be appropriate
for older teens.
Correlations between QUALAS-A and
WHOQOL-BREF (overall QOL) were
low except for high correlations with
Health and Relationships domain (0.63
6 r 6 0.71), which supports the ability
of the QUALAS-A to address HRQOL
Using Both instruments may be useful in understanding adult QOL and
HRQOL.
Bowel and Bladder scale same for
teens and adults so can use same scale
for those 13 or older.

Comments and recommendations
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Short description age
range

Dutch scale developed by
using existing items from
other instruments (PedsQL and Fecal Incontinence QOL survey n =
10) and qualitative interviews
yielded additional 25 items
for total of 35 items for
children 6–18 years mental
age. Reduction during
pretesting yielded final 30
item scale.

Goal was to develop a
questionnaire to assess the
impact of disability on
QOL.
Developed using 174
adolescents (age 15–24)
with Spina Bifida, (38%);
Muscular Dystrophy, and
Fragile X syndrome to
develop tool.

Name, authors

Spina Bifida
Pediatric Quality
of Life (SBPQ), a
questionnaire
for children with
Spina Bifida [73]
30-item selfreport scale for
parents.
Child version
available with
picture book for
children.

QoL survey for
people with a
disability [74].
Self-report survey
reduced to 30
items used for
psychometric
analysis
–
–
–
–
–
Emotional health
Physical health
Independence
Activity limitation
Community participation

Includes questions on pain
and energy (e.g. “Have you
been too tired to do your
regular activity?”)
Questions address last
three months, 11 minutes
to complete.

– General life
– Physical
functioning/daily activities
– Social functioning,
– Emotional functioning
– School
– Home
– Hospital

Sub-scales

3

HF/QOL
3

1

Fam
3

3

Focus
2

3

Opp
3

1–2

Self
2

1

# Items
2

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*

Table 3, continued

1

R&V
1

Available in English but no data on
English samples. Needs more
psychometric evaluation before broad
use.
Use with caution.
Should avoid physical scale that addresses specific tasks (vigorous activities, running, and heavy lifting).
Community participation scale may be
useful.
Activities scale would be more useful
if stated in a positive manner (what the
individual can do rather than focus on
limitations).
Instrument developed from other instruments. Preliminary psychometrics.
No involvement of individuals or family members.
Many items in article are useful and
worth reviewing for those addressing
transition.

– Feeling angry in the emotional domain (unclear whether this is related
to SB)
– the use of colon enemas in physical
domain
– missing activities as a result of doctors’ visit/surgeries etc.

Only 62 patients used for initial assessment.
Internal reliability good for most scales
and ICC for stability.
No factor analysis to confirm domains.
Authors identify three items that “stand
out” as negatively impacting QOL:

Comments and recommendations
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A part of many
instruments. Overall how
would you rate your QOL?

Impact of pediatric CHC
on parent’s functioning.
Family functioning
subscale.
One factor of general
negative impact of
pediatric CHC on social
and familial systems.
Created for use with family
with AYA with Spina Bifida.
Parent and teen self-report
3 items:

Single- item
QOL [1,7,16,17]
self-report used
specifically with
SB

PedsQL TM
Family Impact
Model (parents
self-report) [68]

HF/QOL
3

Fam
1

Focus
3

Opp
3

Self
3

# Items
3

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*

FQOL generic
Tool [75]
3 item self-report
instrument

Rated from 0–100;
summed and mean used.

– How would you rate
your QOL?
– How would you rate
your child/parent QOL?
– How would you rate
FQOL”?

Items allow responder to
include domains important
to them and to rank domains according to their
own priorities.
Rated from 0–100;
summed and added.

3

2

3

3

3

Family QOL (for full discussion of FQOL scales see HU et al. [4])
Problems with physical,
1
1
1
3
2
emotional, social, and cognitive functioning; communication; worry.
Problems with family
activities and
relation-ships.

Allows individual to
determine domains
important to them and
prioritize domains based
on personal perception.

Sub-scales
R&V
2

Comments and recommendations

3

2

1

2

The instrument has been evaluated in a
sample of AYA with Spina Bifida [41]
(n = 120), a comparison sample (n =
98) and parents of the AYA sample
(n = instrument was found to have
strong preliminary psychometrics
including support for a single factor
and high internal reliability.

Some have used for FQOL. Authors
indicate that it can be used for QOL
assessment.
Assesses impact on the family but may
not be assessment of QOL.
Heavy emphasis on function.

Good for an overall perception; the person can give priority to their domains
of importance.
Does not help the health care provider
identify what determines QOL for the
individual.
Would need a follow-up question to
identify domains important to the individual.
Some evidence of validity (related to
variables as expected).
Factor analysis and internal reliability
– not applicable.
Fecal Incontinence (FIC) QOL survey not included as it addresses only one aspect of HRQOL. Refer to Sawin & Bellin, 2010 [7] for additional information.

Short description age
range

Name, authors
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Measures several aspects
of perceived satisfaction.
5 domains:

Beach Family
QOL
Scale
(FQOL) [40,76]

25-item questionnaire;
5-point Likert-type
response pattern.
“Very dissatisfied” to
“Very satisfied.”
Available from Beach:
https://www.midss.org/
sites/default/files/fqol_
survey.pdf

Sub-scales
HF/QOL
1

Fam
2

Focus
2

Opp
3

Self
3

# Items
2

Criteria for assessing QOL/HRQOL
measures (see legend for definition of criteria)*
R&V
2

Widely used in the field of intellectual
disabilities and families with children
who have special needs. Developed at
the Beach Center.
Heavy emphasis on function.
Detailed and long; may limit use in
clinical practice.

Comments and recommendations

AYA = Adolescent/Young Adults; CHQ = Child Health Questionnaire; FQOL = Family Quality of Life. KIDSCREEN = [10,71,76] version; HOQ = Hydrocephalus Outcome Questionnaire;
PedsQL = Pediatric Quality of Life family of tools; SR = Self-Report; QUALAS = Quality of life Assessments in SB for Child, Teen, Adult. *Criteria for Assessment of QOL/HRQOL [4]
Criteria
Definition
Scoring
HF/QOL:
Original purpose of instrument
Health/functioning = 1; midrange = 2; QOL = 3
Fam:
Origin of items
Low involvement of family = 1; midrange = 2; High involvement of family = 3
Focus:
Actual focus of the instrument
Functioning = 1; midrange = 2; well-being = 3
Opp:
Opportunity to self-report
No opportunity to self-report = 1; midrange = 2; self-report version available = 3
Self:
Potential threat to self-esteem
Negative wording = 1; midrange = 2; positive wording = 3
# Items:
Length
Large number of items = 1; midrange = 2; small number of items = 3
Reliability (R)
Psychometric Properties
Poor or not demonstrated = 1; midrange = 2; excellent and demonstrated adequately = 3
& Validity (V)
For comprehensive assessment of generic QOL/HRQOL measures used in Spina Bifida see Bakaniene, et al., 2016; Sawin and Bellin, 2010, and Waters et al., 2009 [3,4,7].

Family Interaction
Parenting
Emotional well-being
Physical/material wellbeing
– Disability-related support

–
–
–
–

Short description age
range

Name, authors

Table 3, continued
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individual’s perception of their own QOL should have
priority [3,7]. Critically important for all instruments
are stability or test-retest reliability. Without this data,
investigators cannot tell if changes in QOL/HRQOL
measured by investigators are true changes or lack
of reliability in the instrument. A set of age and SBspecific instruments that measure perception-based
HRQOL have been developed and show promise for
future use [8,9,43]. These child, teen, and adult instruments have established reliability and validity including
test-retest reliability and minimally important differences (MID) for clinical use. The MID for child’s subscale “Esteem and Independence” and adult’s subscale
“Health and Relationships” is equal to or > 10. For all
the other subscales in all 3 ages the MID is equal to or
> 15.
In addition the WHO-BRIEF, a generic instrument,
offers a perception-based assessment of QOL for adults.
The strengths and limitations of each of these instruments are addressed in Table 3. There was not enough
experience with the concept or the tools to include
FQOL in the guidelines but future investigation is warranted. Clinicians and researchers need to carefully review available instruments to determine which give
them the information they are seeking.
Once measurement issues are addressed, better understanding the factors related to QOL/HRQOL becomes a priority. To date evidence would suggest that
pain, specific continence issues, and select psychosocial
variables are key [3,7]. Early interventions to address
constipation and optimize bowel program effectiveness
is important. Pain needs to be consistently assessed and
addressed. .Much of the evidence reviewed was identified from investigations of older children, teens, and
adults. However, addressing the issues identified needs
to begin early and be repeated often [44]. For example,
addressing constipation and bowel continence early and
developing an effective bowel program in toddlers can
prevent bowel incontinence which has a major negative
impact on child, teen and adult QOL/HRQOL. However, because of the multiple complex medical issues
that arise early, many families and providers do not appreciate the priority of addressing a bowel program at a
young age.
Evaluating modifiable and social determinants of
health which predict HRQOL is critical for development
of future interventions [45]. Providers in SB clinics
need to increase interventions to enhance psychosocial
protective factors and assist youth and their families to
enhance social skills [3,7,18,24]. This need is particularly evident in adolescence and during the transition to
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adulthood [13,18,46,47]. However, the building blocks
for these skills are developed in earlier years. Innovative approaches to addressing these protective factors
are needed as are evaluations of these approaches. In
addition, during adolescence and adulthood, providers
also need to consider the importance of each individual’s QOL unique priorities. For many adults, this may
include satisfaction with relationships and sexuality.
Finally, while care of children, adolescents and some
adults occurs in SB programs, most of the care for
adults occurs in the broader community. It is critical
that health care professionals in these settings assess
the meaning of QOL for adults and initiate actions to
address the identified issues. Providers in all settings
need to be aware of the “disability paradox” and “response shifts” that can occur [48–50]. A recent qualitative study of adults with an implanted, destination
therapy left ventricular assist device yielded the following conceptual definition: “I am able to live my life and
do what I want, with some adjustments” [51]. Determining the meaning of ‘living my life and doing what I
want’ needs to be a basic assessment parameter. Then
professionals can assist individuals with spina bifida to
develop adjustments they need to make to meet their
goals.
The development of the guidelines also identified
substantial research gaps. First, there is a need for
continued refinement of HRQOL and QOL measurement including the relationships between individual
and parent proxy reports. Continued research is needed
to better identify the factors related to QOL/HRQOL
and how change in these factors across time impacts
QOL/HRQOL. Especially needed is research that extends the knowledge of what role factors such as finances, ethnic identity, religion and spirituality or aging
play in QOL/HRQOL. Knowledge about QOL/HRQOL
in the transition to adulthood and adult health care
can advance understanding of this important time [52].
In addition, it is important to determine if measuring
QOL/HRQOL in clinical practice actually leads to activities that improve QOL/HRQOL. Implementation research is needed to evaluate if emerging evidence on
QOL/HRQOL is integrated into practice. If the emerging evidence is not being integrated into practice, there
is a need to identify and address the barriers to implementing the findings. Since the publication of the guidelines, there has been emerging evidence which, in the
view of the authors, is currently shaping the dialogue
relevant to these guidelines. These findings will need
to be integrated into ongoing care [53–56]. Finally, we
need further research on the emerging concept of family
QOL and its association with child outcomes.

578

K.J. Sawin et al. / Quality of life: Guidelines for the care of people with spina bifida

Acknowledgments
This edition of the Journal of Pediatric Rehabilitation
Medicine includes manuscripts based on the most recent “Guidelines For the Care of People with Spina Bifida,” developed by the Spina Bifida Association. Thank
you to the Spina Bifida Association for allowing the
guidelines to be published in this forum and making
them Open Access.
The Spina Bifida Association has already embarked
on a systematic process for reviewing and updating
the guidelines. Future guidelines updates will be made
available as they are completed.
Executive Committee
– Timothy J. Brei, MD, Spina Bifida Association
Medical Director; Developmental Pediatrician,
Professor, Seattle Children’s Hospital
– Sara Struwe, MPA, Spina Bifida Association President & Chief Executive Officer
– Patricia Beierwaltes, DPN, CPNP, Guideline Steering Committee Co-Chair; Assistant Professor,
Nursing, Minnesota State University, Mankato
– Brad E. Dicianno, MD, Guideline Steering Committee Co-Chair; Associate Medical Director and
Chair of Spina Bifida Association’s Professional
Advisory Council; Associate Professor, Department of Physical Medicine and Rehabilitation,
University of Pittsburgh School of Medicine
– Nienke Dosa MD, MPH, Guideline Steering Committee Co-Chair; Upstate Foundation Professor
of Child Health Policy; SUNY Upstate Medical
University
– Lisa Raman, RN, MScANP, MEd, former Spina
Bifida Association Director, Patient and Clinical
Services
– Jerome B. Chelliah, MD, MPH, Johns Hopkins
Bloomberg School of Public Health
Centers for Disease Control and Prevention
– Julie Bolen, PhD, MPH, Lead Health Scientist,
Rare Disorders Health Outcomes Team, National
Center on Birth Defects and Developmental Disabilities, Centers for Disease Control and Prevention
– Adrienne Herron, PhD Behavioral Scientist, Intervention Research Team, National Center for
HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention
– Judy Thibadeau, RN, MN, Spina Bifida Association Director, Research and Services; former
Health Scientist, National Spina Bifida Program,

National Center on Birth Defects and Developmental Disabilities, Centers for Disease Control
and Prevention
Funding
The development of these Guidelines was supported
in part by Cooperative Agreement UO1DD001077,
funded by the Centers for Disease Control and Prevention. Its contents are solely the responsibility of the authors and do not necessarily represent the official view
of the Centers for Disease Control and Prevention or
the Department of Health and Human Services.

Conflict of interest
Dr. Brei is the Medical Director of the Spina Bifida
Association.
Dr. Sawin is a consultant to the Spina Bifida Association, on the Board of MetaStar (a quality improvement
organization), and a funded investigator at the Wisconsin site, National Spina Bifida Patient Registry Project
(funding from CDC).
Dr. Houtrow is a funded investigator at the UPMC
Children’s Hospital of Pittsburg on the National Spina
Bifida Patient Registry Project (funding from Centers
for Disease Control and Prevention), Body Composition
and Energy Expenditure in Youth with Spina Bifida
(NICHD/NIH, PI Polfuss, R01HD096085), and grants
from PCORI and HRSA.
NIH, PCORI, HRSA or the quality improvement
agency were not involved with the design, content, or
publication of the manuscript submitted.

References
[1] WHOQOL Working Group. Development of the World Health
Organization WHOQOL-BREF quality of life assessment.
Psychol Med. 1998; 28(3): 551-8. doi: 10.1017/S00332917
98006667.
[2] Skevington SM, Lotfy M, O’Connell KA. The World Health
Organization’s WHOQOL-BREF quality of life assessment:
psychometric properties and results of the international field
trial. A report from the WHOQOL group. Qual Life Res. 2004;
13(2): 299-310. doi: 10.1023/BQURE.0000018486.91360.00.
[3] Bakaniene I, Prasauskiene A, Vaiciene-Magistris N. Healthrelated quality of life in children with myelomeningocele: a
systematic review of the literature. Child Care Health Dev.
2016; 42(5): 625-43. doi: 10.1111/cch.12367.
[4] Waters E, Davis E, Ronen GM, Rosenbaum P, Livingston M,
Saigal S. Quality of life instruments for children and adolescents with neurodisabilities: how to choose the appropriate
instrument. Dev Med Child Neurol. 2009; 51(8): 660-9. doi:
10.1111/j.1469-8749.2009.03324.x.

K.J. Sawin et al. / Quality of life: Guidelines for the care of people with spina bifida
[5] Ahmed S, Berzon RA, Revicki DA, Lenderking WR, Moinpour CM, Basch E, et al. The use of patient-reported outcomes (PRO) within comparative effectiveness research:
implications for clinical practice and health care policy.
Med Care. 2012; 1060-70. Available from: https//www.jstor.
org/stable/41714633.
[6] Rofail D, Maquire L, Kissner M, Colligs A, Abetz-Webb
L. Health-related quality of life is compromised in individuals with spina bifida: results from qualitative and quantitative studies. Eur J Obstet Gynecol. 2014; 181: 214-22. doi:
10.1016/e.ejogrb.2014.07.048.
[7] Sawin KJ, Bellin MH. Quality of life in individuals with spina
bifida: a research update. Dev Disabil Res. 2010; 16(1): 47-59.
doi: 10.1002/ddrr.96.
[8] Szymanski KM, Misseri R, Whittam B, Raposo S-M, King
SJ, Kaefer M, et al. QUAlity of Life Assessment in spina
bifida for Adults (QUALAS-A): development and international
validation of a novel health-related quality of life instrument.
Qual Life Res. 2015; 24(10): 2355-64. doi: 10.1007/s11136015-0988-5.
[9] Szymanski KM, Misseri R, Whittam B, Yang DY, Raposo
S-M, King SJ, et al. Quality of life assessment in spina bifida
for children (QUALAS-C): development and validation of a
novel health-related quality of life instrument. Urology. 2016;
87: 178-84. doi: 10.1016/j.urology.2015.09.027.
[10] Varni JW, Limbers CA, Burwinkle TM. How young can children reliably and validly self-report their health-related quality
of life? An analysis of 8,591 children across age subgroups
with the PedsQLTM 4.0 Generic Core Scales. Health Qual Life
Outcomes. 2007; 5(1): 1. doi: 10.1186/1477-7525-5-1.
[11] Varni JW, Burwinkle TM, Lane MM. Health-related quality
of life measurement in pediatric clinical practice: an appraisal
and precept for future research and application. Health Qual
Life Outcomes. 2005; 3(1): 1. doi: 10.1186/1477-7525-3-34.
[12] Hand C. Measuring health-related quality of life in adults
with chronic conditions in primary care settings. Can Fam
Physician. 2016; 62(7): e375-e83.
[13] Bellin MH, Dicianno BE, Osteen P, Dosa N, Aparicio E,
Braun P, et al. Family satisfaction, pain, and quality-of-life
in emerging adults with spina bifida: a longitudinal analysis. Am J Phys Med Rehabil. 2013; 92(8): 641-55. doi:
10.1097/PHM.0b013e31829b4bc1.
[14] Zegers S, Houterman S, Uiterwaal C, Winkler-Seinstra P, Kimpen J. Quality of life in children with spina bifida: a crosssectional evaluation of 102 patients and their parents. J Child
Adolesc Behav. 2015; 3(2). doi: 10.4172/2375-4494.1000225.
[15] Leger RR. Severity of illness, functional status, and HRQOL
in youth with spina bifida. Rehabil Nurs. 2005; 30(5): 180-7;
discussion 8. doi: 10.1002/j.2048-7940.2005.tb00107.x.
[16] Sawin KJ, Buran, CF, Brei TJ, Cashin SE. Individual and
family factors associated with health-related quality of life
in adolescents and young adults with spina bifida. SCI Nurs.
2007; 23(4): 1-13.
[17] Sawin KJ, Brei TJ, Buran CF, Fastenau PS. Factors associated with quality of life in adolescents with spina bifida. J
Holist Nurs. 2002; 20(3): 279-304. doi: 10.1177/0898010102
02000307.
[18] Holbein CE, Lennon JM, Kolbuck VD, Zebracki K, Roache
CR, Holmbeck GN. Observed differences in social behaviors
exhibited in peer interactions between youth with spina bifida and their peers: Neuropsychological correlates. J Pediatr
Psychol. 2014; 40(3): 320-35. doi: 10.1093/jpepsy/jsu101.
[19] Wood D, Watts G, Hauser K, Rouhani P, Frias J. Impact of
chronic pain and other health problems on the quality of life

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

579

in children and young adults with spina bifida. Int J Child
Adolesc Health. 2009; 2(3): 395-404.
Bellin MH, Dicianno BE, Levey E, Dosa N, Roux G, Marben
K, et al. Interrelationships of sex, level of lesion, and transition
outcomes among young adults with myelomeningocele. Dev
Med Child Neurol. 2011; 53(7): 647-52. doi: 10.1111/j.14698749.2011.03938.x.
Dicianno BE, Bellin MH, Zabel AT. Spina bifida and mobility
in the transition years. Am J Phys Med Rehabil. 2009; 88(12):
1002-6. doi: 10.1097/PHM.0b013e3181c1ede3.
Schoenmakers MA, Uiterwaal CS, Gulmans VA, Gooskens
RH, Helders PJ. Determinants of functional independence and
quality of life in children with spina bifida. Clin Rehabil. 2005;
19(6): 677-85. doi: 10.1191/0269215505cr865oa.
Young NL, Sheridan K, Burke TA, Mukherjee S, McCormick
A. Health outcomes among youths and adults with spina bifida. J. Pediatr. 2013; 162(5): 993-8. doi: 10.1016/j.jpeds.2012.
10.042.
Flanagan A, Gorzkowski M, Altiok H, Hassani S, Ahn KW.
Activity level, functional health, and quality of life of children
with myelomeningocele as perceived by parents. Clin Orthop
Relat Res. 2011; 469(5): 1230-5. doi: 10.1007/s11999-0101651-7.
Rocque BG, Bishop ER, Scogin MA, Hopson BD, Arynchyna
AA, Boddiford CJ, et al. Assessing health-related quality of
life in children with spina bifida. J Neurosurg Pediatr. 2015;
15(2): 144-9. doi: 10.3171/2014.10.PEDS1441.
Lala D, Dumont FS, Leblond J, Houghton PE, Noreau L.
Impact of pressure ulcers on individuals living with a spinal
cord injury. Arch Phys Med Rehabil. 2014; 95(12): 2312-9.
doi: 10.1016/j.apmr.2014.08.003.
Choi EK, Shin SH, Im YJ, Kim MJ, Han SW. The effects
of transanal irrigation as a stepwise bowel management program on the quality of life of children with spina bifida
and their caregivers. Spinal Cord. 2013; 51(5): 384-8. doi:
10.1038/sc.2013.8.
Dodson JL, Furth SL, Hsiao C-J, Diener-West M, Levey EB,
Wu AW, et al. Health related quality of life in adolescents
with abnormal bladder function: an assessment using the Child
Health and Illness Profile-Adolescent Edition. J Urol. 2008;
180(4): 1846-51. doi: 10.1016/j.juro.2008.03.121.
Freeman JM. Life with spina bifida: the role of quality of
life in decision-making. J Pediatr. 2013; 162(5): 894-5. doi:
10.1016/j.jpeds.2012.11.065.
Szymanski KM, Cain MP, Whittam B, Kaefer M, Rink RC,
Misseri R. All Incontinence is Not Created Equal: Impact of
Urinary and Fecal Incontinence on Quality of Life in Adults
with Spina Bifida. J Urol. 2017; 197(3 Pt 2): 885-91. doi:
10.1016/j.juro.2016.08.117.
Liu JS, Dong C, Casey JT, Greiman A, Mukherjee S, Kielb
SJ. Quality of life related to urinary continence in adult spina
bifida patients. Cent European J Urol. 2015; 68(1): 61. doi:
10.5173/ceju.2015.01.494.
Szymanski KM, Misseri R, Whittam B, Kaefer M, Rink RC,
Cain MP. Quantity, not frequency, Predicts bother with urinary incontinence and its impact on quality of life in adults
with Spina Bifida. J Urol. 2016; 195(4 Pt 2): 1263-9. doi:
10.1016/j.juro.2015.07.108.
Lassmann J, Gonzalez FG, Melchionni JB, Pasquariello PS,
Snyder HM. Sexual function in adult patients with spina bifida
and its impact on quality of life. J Urol. 2007; 178(4): 1611-4.
doi: 10.1016/j.juro.2007.03.162.
Khoshbin A, Vivas L, Law PW, Stephens D, Davis AM,
Howard A, et al. The long-term outcome of patients treated

580

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

K.J. Sawin et al. / Quality of life: Guidelines for the care of people with spina bifida
operatively and non-operatively for scoliosis deformity secondary to spina bifida. Bone Joint J. 2014; 96-B(9): 1244-51.
doi: 10.1302/0301-620X.96B9.33857.
Mercado E, Alman B, Wright JG. Does spinal fusion influence
quality of life in neuromuscular scoliosis? Spine. 2007; 32(19):
S120-S5. doi: 10.1097/BRS.0b013e318134eabe.
Tezcan S, Simsek TT. Comparison of Health-Related Quality
of Life between children with cerebral palsy and spina bifida. Res Dev Disabil. 2013; 34(9): 2725-33. doi: 10.1016/j.
ridd.2013.05.017.
Abresch RT, McDonald DA, Widman LM, McGinnis K,
Hickey KJ. Impact of spinal cord dysfunction and obesity
on the health-related quality of life of children and adolescents. J Spinal Cord Med. 2007; 30(Suppl 1): S112-8. doi:
10.1080/10790268.2007.11754614.
Buffart LM, van den Berg-Emons RJ, van Meeteren J, Stam
HJ, Roebroeck ME. Lifestyle, participation, and healthrelated quality of life in adolescents and young adults with
myelomeningocele. Dev Med Child Neurol. 2009; 51(11):
886-94. doi: 10.1111/j.1469-8749.2009.03293.x.
Kirpalani HM, Parkin PC, Willan AR, Fehlings DL, Rosenbaum PL, King D, et al. Quality of life in spina bifida: importance of parental hope. Arch Dis Child. 2000; 83(4): 293-7.
doi: 10.1136/adc.83.4.293.
Hu X, Summers J, Turnbull A, Zuna N. The quantitative measurement of family quality of life: A review of available instruments. J Intellect Disabil Res. 2011; 55(12): 1098-114. doi:
10.1111/j.1365-2788.2011.01463.x.
Ridosh MM, Sawin KJ, Schiffman RF, Klein-Tasman BP.
Factors associated with parent depressive symptoms and family
quality of life in parents of adolescents and young adults with
and without spina bifida. J Pediatr Rehabil Med. 2016; 9(4):
287-302. doi: 10.3233/PRM-160399.
Dicianno BE, Beierwaltes P, Dosa N, Raman L, Chelliah J,
Struwe S, et al. Scientific methodology of the development
of the guidelines for the care of people with spina bifida: an
initiative of the spina bifida association. Disabil Health J. 2020;
13(2): 100816. doi: 10.1016/j.dhjo.2019.06.005.
Szymanski KM, Misseri R, Whittam B, Casey JT, Yang DY,
Raposo S-M, et al. Validation of QUALAS-T, a health-related
quality of life instrument for teenagers with spina bifida. Cent
European J Urol. 2017; 70(3): 306. doi: 10.5173/ceju.2017.
1195.
Peterson PM, Rauen KK, Brown J, Cole J. spina bifida: the
transition into adulthood begins in infancy. Rehabil Nurs. 1994;
19(4): 229-38. doi: 10.1002/j.2048-7940.1994.tb00811.x.
Murray CB, Holmbeck GN, Ros AM, Flores DM, Mir SA,
Varni JW. A longitudinal examination of health-related quality
of life in children and adolescents with spina bifida. J Pediatr
Psychol. 2015; 40(4): 419-30. doi: 10.1093/jpepsy/jsu098.
Holmbeck GN, Robin A. Family Functioning. Guidelines for
the Care of People with Spina Bifida: Spina Bifida Association,
2018, pp. 41-9.
Barf HA, Post MWM, Verhoef M, Jennekens-Schinkel A,
Gooskens R, Prevo AJH. Life satisfaction of young adults with
spina bifida. Dev Med Child Neurol. 2007; 49(6): 458-63. doi:
10.1111/j.1469-8749.2007.00458.x.
Fellinghauer B, Reinhardt JD, Stucki G, Bickenbach J. Explaining the disability paradox: a cross-sectional analysis of the
Swiss general population. BMC Public Health. 2012; 12(1):
655. doi: 10.1186/1471-2458-12-655.
Carona C, Pereira M, Moreira H, Silva N, Canavarro MC.
The disability paradox revisited: Quality of life and family

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

caregiving in pediatric cerebral palsy. J Child Fam Stud. 2013;
22(7): 971-86. doi: 10.1007/s10826-012-9659-0.
Ring L, Höfer S, Heuston F, Harris D, O’Boyle CA. Response
shift masks the treatment impact on patient reported outcomes
(PROs): the example of individual quality of life in edentulous
patients. Health Qual Life Outcomes. 2005; 3(1): 55. doi:
10.1186/1477-7525-3-55.
Dwyer DE. A Conceptual Definition of Quality of Life for
People Living with an Implanted, Destination Therapy Left
Ventricular Assist Device. Unpublished doctoral dissertation:
University of Wisconsin-Milwaukee, Milwaukee, Wisconsin,
2020.
Hsieh MH, Wood HM, Dicianno BE, Dosa NP, Gomez-Lobo
V, Mattoo TK, et al. Research Needs for Effective Transition
in Lifelong Care of Congenital Genitourinary Conditions: A
Workshop Sponsored by the National Institute of Diabetes and
Digestive and Kidney Diseases. Urology. 2017; 103: 261-71.
doi: 10.1016/j.urology.2016.12.052.
Kawahara T, Sugita Y, Momose H, Szymanski KM, Hida E,
Yamazaki A. Development and Validation of the Japanese Version of Quality of Life Assessment of Spina Bifida in Teenagers
(QUALAS-T-J). Pediatr Int. 2019, doi: 10.1111/ped.14003.
Thong MS, Koch-Gallenkamp L, Jansen L, Bertram H, Eberle
A, Holleczek B, et al. Age-specific health-related quality of
life in long-term and very long-term colorectal cancer survivors versus population controls–a population-based study.
Acta Oncol. 2019; 58(5): 801-10. doi: 10.1080/0284186X.
2018.1557340.
Szymanski KM, Cain MP, Whittam B, Kaefer M, Rink RC,
Misseri R. Incontinence affects health-related quality of life
in children and adolescents with spina bifida. J Pediatr Urol.
2018; 14(3): 279. e1-e8. doi: 10.1016/j.jpurol.2018.02.021.
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