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Abstract

Background/Objective: Children and adolescents who have sustained a spinal cord injury (SCI) are at risk
of developing spine deformities and secondary complications that may affect their quality of life. The
Shriners Pediatric Instrument for Neuromuscular Scoliosis (SPINS) is a condition-specific instrument that was
developed to measure the health-related quality of life (HRQOL) of this patient population. A pilot study was
conducted to revise the SPINS and assess comprehensibility.

Methods: Fourteen children with SCI (ages 6-16 y) from a pediatric hospital were administered either a
child version (ages 10-18 y) or a parent version (ages 5-9 y) of the SPINS. Problematic items were identified
based on participants’ feedback or low statistical variance.

Results: Ten of 14 (71.6%) respondents understood at least 90% of the items, and 13 out of 14 (92.9%)
comprehended more than 80% of relevant items on the SPINS.

Conclusion: The SPINS has demonstrated comprehensibility. The next step is to measure the validity and
reliability of the instrument. The SPINS shows promise as a means of assessing quality of life related to brace
effectiveness in children with SCI and neuromuscular scoliosis who primarily use a wheelchair for mobility.
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INTRODUCTION

Children and adolescents with SCI are at risk for
developing neuromuscular scoliosis, and the complica-
tions associated with a significant spinal deformity (>35
degrees) may affect their quality of life. Most children and
adolescents with curves of 20 to 45 degrees receive a
back brace to delay curve progression, and some patients
begin wearing a brace almost immediately after injury to
prevent a curve. If the curve becomes too severe and
bracing is ineffective, surgical intervention may be
required. The benefits of a condition-specific instrument
are becoming more understood, especially as they relate
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to measurement of health-related quality of life (HRQOL).
Many existing functional status and HRQOL question-
naires are not appropriate for children and adolescents
with SCIl and neuromuscular scoliosis. The majority of the
spine questionnaires, such as the Scoliosis Research
Society-22 (SRS-22) (1-4) and the Scoliosis Quality of
Life Index (SQLI) (5), were designed for adolescents and
adults with idiopathic scoliosis. In addition, some of the
items within the domains of these questionnaires,
especially the physical function domains, are not
applicable to the majority of patients with SCI who
primarily use a wheelchair. For example, questions about
“walking” or “running” are inappropriate for those using
wheeled mobility. In addition to the inappropriate items
for patients with SCI, few, if any, of these questionnaires
have been validated on patients with neuromuscular
scoliosis, especially patients with SCI. Finally, some
researchers have shown that adult measures should not
be used for children and adolescents (6).
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Children and adolescents who have sustained a
spinal cord injury are at risk of developing spine
deformities. The etiology includes muscle weakness or
imbalance and residual deformity of the spinal column
following fracture or laminectomy. In preadolescents
with SCI, Mayfield reported a 96% incidence of scoliosis,
with 68% of the patients requiring fusion (7). Lancourt
and colleagues reported an overall 82% incidence of
scoliosis, with 100% of those injured before the age of 11
years developing scoliosis (8). Dearolf and colleagues
supported the earlier literature, with a 96% scoliosis rate
in the preadolescent, with 67% requiring fusion (9). In
order to assist children and adolescents with spinal
deformities, most physicians prescribe bracing when
scoliosis progresses to 20 to 45 degrees in skeletally
immature children, particularly in those having trouble
with sitting posture. Spinal bracing has been shown to be
an effective means to assist children with SCI with
maintaining sitting balance and posture and can provide
stability of the spine for upper extremity activities
(10,11). Betz and Mulcahey have investigated results of
prophylactic bracing (12). Based on their data, they
suggested that bracing of curves less than 20 degrees and
less than 1 year from injury in the skeletally immature
patient with SCI may prevent or delay surgical interven-
tion over a 5-year follow-up. Two retrospective reviews
have reported that prophylactic bracing may prevent
severe progression of scoliosis in children with SCI (9,13).
Issues for further investigation include the effectiveness of
bracing in preventing or delaying surgery and how to
measure the impact of bracing vs surgery on the health-
related quality of life of children and adolescents with SCI
and neuromuscular scoliosis.

The development of a significant spinal deformity
(>35 degrees) can lead to pelvic obliquity and asym-
metric ischial weight bearing, which may predispose the
child to pressure ulcers and impair sitting balance
(14,15). Impaired sitting balance may lead to impaired
wheelchair mobility, make transfers more difficult, and
lead to decreased participation in recreation and leisure
activities. In addition, spinal deformity can result in poor
upper extremity function. Poor upper extremity use may
lead to difficulty performing activities of daily living
(ADLs), such as brushing teeth and bathing. Significant
spinal deformity may also impact positioning and use of
lower extremity orthoses for standing/ambulation. A
severe curve can compromise cardiopulmonary function
to the point that children may develop pulmonary
complications such as pneumonia or respiratory failure,
inability to sit upright in a wheelchair for prolonged
periods, and/or bowel and bladder dysfunction. A
significant spinal deformity can also cause back pain.
Such a deformity may also lead to psychological
consequences such as causing a child/adolescent to be
questioned when compared to other children/adoles-
cents. All of the above-mentioned issues either individ-
ually or in combination have the potential to greatly
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impact the quality of life (QOL) of children and
adolescents with SCI and scoliosis.

To date no specific outcomes instrument has been
developed to measure the QOL of children with SCI with
neuromuscular scoliosis who have undergone treatment
involving prophylactic bracing, surgical correction, or
both. According to Vitale and colleagues (6), there is
more of a focus on outcomes assessment and measure-
ment in adults and less in children. Quite a few
questionnaires have been developed for patients with
spine deformities, but they have been tested on few, if
any, patients with neuromuscular scoliosis and SCI. Wai
and colleagues (16) developed a valid and reliable
instrument to evaluate physical disability related to
scoliosis, but it was tested on patients with spina bifida.
Spina bifida and SCI vary with regard to etiology,
associated impairments, developmental issues, and level
of disability. Bridwell and colleagues (17) developed a
questionnaire that assessed patient function, pain,
cosmesis, self-image, and the quality of the patient’s
and caregiver’s life. It was tested on 54 patients with
neuromuscular scoliosis (33 with Duchenne’s muscular
dystrophy [DMD] and 21 with spinal muscular atrophy
[SMA]). DMD and SMA are progressive neuromuscular
disorders, whereas SCI is not progressive. Bridwell’s
instrument has not been widely utilized in clinical
research. Climent and colleagues (5) developed the
Quality of Life Profile for Spine Deformities and assessed
validity and reliability using a diverse population that
included most populations with spine deformities except
SCI. The majority of the patients tested were patients
with adolescent idiopathic scoliosis (AIS).

Haher and colleagues (18) constructed the SRS-22 as
an outcome measure on patients with adolescent
idiopathic scoliosis. However, the mean age of patients
in a pilot test of the SRS was 25 years (19). In 2006, Asher
and colleagues refined the SRS-22 questionnaire, but
again, the revisions were based on 111 patients with a
mean age of 27.2 years, and only 7 patients had
neuromuscular scoliosis (3). In order to address the
limitation that adults were utilized to validate the SRS-22
questionnaire, Feise and colleagues tested a modified
form of the SRS-22, which they renamed the Scoliosis
Quality of Life Index (SQLI), on 10- to 18-year-olds (19).
Despite the above, most of the questionnaires used in
spinal research have not been tested on children,
adolescents, and those with SCI, and there needs to be
further research on how valid and reliable these
instruments are for the pediatric SCI population.

Children and adolescents who have sustained a SCI
do not have the same impairments, functional limita-
tions, and disabilities as patients with spina bifida, DMD,
SMA, and adolescent idiopathic scoliosis. Most of the
questionnaires that are used for patients with scoliosis do
not take into account that some respondents with
paraplegia or tetraplegia might be at a disadvantage
when answering questions that require a higher level of

$151



physical function. For example, the Pediatric Orthopaedic
Society of North America (20) developed the Pediatric
Outcomes Data Collection Instrument (PODCI) as a
functional health outcomes instrument for children and
adolescents with a focus on musculoskeletal health. A
significant number of questions regarding physical
function and sports, as well as transfer and mobility
questions, are geared toward ambulatory individuals and
not relevant for most patients with neuromuscular
scoliosis and SCI. For example, one question asks:
“During the last week, has it been easy or hard for you
to run short distances?” Another questionnaire, the SRS-
2218, contains questions regarding general function pre-
and postoperatively, few questions relating to function,
and several questions that may not be appropriate for a
patient with SCI. For example, one question asks “What is
your current level of work/school activity?” The response
items include “100% normal, 75% normal, 50% normal,
25% normal, 0% normal.” It may be difficult for someone
to decide what “normal” means, especially for a patient
with SCI who may interpret “normal” as before his/her
spinal cord injury. Asher and colleagues (3) did modify
the SRS-22, because of the lack of internal consistency of
2 questions within this domain. However, these 2
questions involved “financial considerations” and “going
out with family and friends.” Feise and colleagues
addressed these “more social-behavioral” questions by
replacing these 2 questions of the SRS-22 in order to
design the SQLI as mentioned previously (19). Thus, it
seems apparent that a questionnaire with more appro-
priate physical function questions needs to be developed
for certain pediatric populations, especially children and
adolescents with SCI and scoliosis.

In addition to assessing physical function, an
instrument that could also incorporate other dimensions
that constitute a child or adolescent’s quality of life would
be beneficial. Operationalizing quality of life is challeng-
ing, and has been subject to varied interpretation by
investigators in the development of QOL instruments.
Jang and colleagues (21) state that “there are many
published methods for measuring QOL, but there is no
consensus on the definition of QOL and the dimensions
that should be included in QOL measurement.” Quality
of life outcomes measures have been categorized over
time into those that measure functional status and those
that measure Health-Related Quality of Life (HRQOL).
Functional status measures are used to measure activities
of daily living (ADLs) and Instrumental ADLs, which are
more complex activities that individuals need to be “self-
reliant” in the community (22,23). Examples of func-
tional status questionnaires include the Functional
Independence Measure (FIM) and the Pediatric Out-
comes Data Collection Instrument (PODCI). HRQOL
“refers to those components of overall (objective) QOL
that center upon or are directly and indirectly affected by
health, disease, disorder, and injury: signs, symptoms,
treatment side effects, physical, cognitive, emotional,
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and social functioning, etc.” (25). Examples of HRQOL
questionnaires include the Spina Bifida Questionnaire,
the SRS-22 (revised), Bridwell’s neuromuscular scoliosis
questionnaire, and the Medical Outcomes Study Short
Form 36 (SF-36).

Even though these functional status and HRQOL
measures exist, “many QOL instruments used in SCI
research have not been validated for this group (SCI), or
have questionable assumptions, and clinical applications
of QOL measures still have many problems” (25). For
example, some authors consider the SF-36 to be one of
the most commonly used generic QOL measures
(26,27). Forchheimer and colleagues (27) and a few
others have done some initial validity testing of the SF-36
with adults with SCI and have found it to be valid but
state that more extensive research is needed. In addition,
there is limited research on the validity and other
psychometric properties of some functional status and
HRQOL questionnaires, including the SF-36, when used
with children and adolescents. Some researchers have
found that the SF-36 was not appropriate for pediatric
patients, even though it has been validated in adults
(6,26,27).

Dijkers (29) believes that functional status and
HRQOL measures do not represent the individual, and
that “individualization” is important in future assessment
tools. Dijkers continues to state that future assessment
tools should focus on allowing an individual to choose
the domains that constitute his/her quality of life and
how they rate the responses in terms of satisfaction and
importance. According to Dijkers (29), this “individuali-
zation” would be beneficial, because “disability does not
in and by itself result in diminished QOL.” This is in
agreement with Davis and colleagues (30), who feel that
there is a lack of research to show that a child’s
perception of his or her life correlates with his/her ability
to perform various tasks/activities. It is becoming more
important to use pediatric patient-focused measures in
order to evaluate outcomes, especially involving ortho-
pedic interventions, such as surgery (28,31).

Based on the above, it was deemed important to
have an outcomes tool that would be able to apply these
concepts of “individualization” and “patient-focused”
concepts and measure the HRQOL of children with SCI
and scoliosis, especially if patients in this population were
required to wear braces for their scoliosis or eventually
require fusion.

A condition-specific outcomes instrument, designed
to have content validity in the assessment of HRQOL of
children and adolescents with SCI and neuromuscular
scoliosis who primarily use a wheelchair, either manual
and/or power, for mobility was developed. The purpose
of this manuscript is to introduce the Shriners Pediatric
Instrument for Neuromuscular Scoliosis (SPINS) and
present pilot data, including comprehensibility and
scoring of the instrument.
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METHODS

Questionnaire Development

The Shriners Pediatric Instrument for Neuromuscular
Scoliosis (SPINS) (originally titled the Paralytic Spine
Deformity Outcomes Questionnaire [PSDOQ]) was de-
veloped with the ultimate goal of measuring the impact
of bracing and/or surgery on the HRQOL of children with
SCl and neuromuscular scoliosis. The development of the
SPINS began with the identification of the following
related domains by a physiatrist with several years of
clinical experience working with children with neuro-
muscular conditions: sitting balance, activities of daily
living (ADLs)/self-care, bowel and bladder management,
mobility, sports/recreation/leisure, pain, pulmonary, self-
esteem/self-concept, cosmesis, skin integrity, and surgi-
cal intervention.

The Delphi technique was used to construct the
items within each domain. The team of professionals
involved in this process included the physiatrist, a
pediatrician, an orthopedic spine surgeon, a rehabilita-
tion therapist, a psychologist, and a biomechanical
engineer who work with children with disabilities,
especially with SCI. The team of healthcare professionals
developed the questionnaire during 3 separate in-person
meetings and several conference calls; the professionals
reviewed and edited drafts of the instrument and made
revisions by consensus. A child/adolescent version for
ages 10 to 18 years and a parent version for children 5 to
9 years were developed.

The pilot study version of the SPINS consisted of 108
items within 6 sections. Section A included questions
related to the ability to perform certain tasks; Section B
measured levels of satisfaction with one’s aptitude and
Section C the perceived importance of the tasks of
Section A. Section D contained items assessing levels of
pain, respiratory issues, self-esteem/self-concept, cos-
mesis, and pressure sores. Section E contained items
related to number of hours wearing a spinal orthosis,
attitudes towards wearing the spinal orthosis, and
perceived helpfulness of the orthosis when engaging in
specified activities. Section F assessed outcomes pertinent
to patients who had undergone surgery for their scoliosis.

Pilot Study

The objectives of the pilot study were to assess and
improve the comprehensibility of the SPINS. Face validity
of the items was determined by asking a convenience
sample of 14 children, recruited from inpatients and
outpatients at Shriners Hospitals for Children Philadel-
phia, to identify in their own words the purpose of each
question. Modifications and revisions to the SPINS were
subsequently conducted based on subjects’ feedback and
measures of the statistical variance for each item.

Table 1 presents the gender, age, level, and
mechanism of injury, and degree of spinal curvature for
the sample. Level of injury ranged from C5 to L1; 11
children had paraplegia and 3 had tetraplegia. Mecha-
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nism of injury included motor vehicle injury (n = 8),
intrathecal chemotherapy (n=2), prior spine surgery (n=
1), tumor excision (n=1), and unknown (n = 2). Scoliotic
curves ranged from less than 10 degrees to 68 degrees.

Ten individuals were administered the child/adoles-
cent version, and 4 parents completed the parent version
of the SPINS. Twelve were prescribed a brace for their
scoliosis, so they completed Section E. None of the
subjects had undergone surgical intervention, so Section
F was not tested in the pilot study.

Administration

Eight of the 14 pilot-test respondents were administered
the SPINS via the “cognitive laboratory interview,” a
process recommended for the early stages of question-
naire development (32). Per this method, the interviewer
read each question aloud to the child/adolescent and
then asked:

1) What is this question asking you?
2) Are there any words that you do not understand?

Items that the respondents did not fully understand
were noted; suggestions were elicited as to how to
improve the question.

Subsequently, 6 respondents completed the SPINS
by self-administration and were asked to mark an “X”
next to the items they did not fully understand.
Afterward, suggestions were elicited for modifying the
noted items.

Data Analysis

The statistical variance was calculated for the 105
categorical questions. Variance was not calculated on
the 3 noncategorical questions. Items with variance less
than 0.10 (the criterion selected for unacceptable
variation) were eliminated. Elimination of 1 item in
Section A, B, or C necessitated the omission of its 2
related measures. Items identified as difficult to under-
stand by 4 or more respondents were modified or deleted
as necessary.

Scoring

Scoring of the SPINS requires calculating the mean for
the categorical items within each section. The lowest
possible value for each item is then subtracted from the
mean, divided by the highest possible value for each item
minus the lowest possible value, then multiplied by 100.
The theoretical range of scores for each section is 0 to
100; higher scores represent better quality of life and
outcomes.

RESULTS

Comprehensibility

Twenty-two items of the SPINS were deleted and 34 were
modified based on the variance less than 0.10 criterion
and feedback from the children and parent participants
of the pilot study. Comprehensibility was calculated
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Table 1. Demographics and Clinical Characteristics of
Participants*

n %

Gender

Male 10 71.4

Female 4 28.6
Age, y

6-9 4 28.6

10-11 4 28.6

12-14 3 21.4

15-17 3 21.4
Level of injury

Cervical 4 28.6

Thoracic 9 64.3

Lumbar 1 7.1
Mechanism of injury

MVI 8 50.0

Intrathecal chemotherapy 2 14.3

Prior spine injury 1 7.1

Tumor excision 1 7.1

Unknown 2 14.3
Degree of curve

0 2 14.3

10-25 4 28.6

26-50 6 42.9

51-68 2 14.3

*Percentages do not always sum to 100 due to rounding error.
MVI, motor vehicle injury.

based on the remaining 76 items, except for 3
participants who did not wear a brace and thus did not
complete the 14 items of Section E.

The comprehensibility findings indicate that 71.6%
(10/14) of respondents understood at least 90% of the
items and 92.9% (13/14) comprehended more than 80%
of relevant items on the SPINS (Table 2). These data likely
represent conservative estimates of comprehensibility as
they do not take into account the modifications made to
the SPINS subsequent to the pilot study.

Scores

Section A contained questions regarding “function,”
defined as the ability to perform certain tasks or activities.
The following were the average scores within each
domain for all respondents: sitting balance, 79; ADLs/
self-care, 79; bowel and bladder management, 52;
mobility, 78; and sports/recreation/leisure, 86. For
Section B (satisfaction with one’s aptitude), the average
score for each domain was weighted by the average score
for the related domain from Section C (perceived
importance) in order to calculate the score out of 100.
This weighting was performed so that a respondent’s
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Table 2. Comprehensibility of SPINS

Respondents Comprehensibility, %

100
98.7
97.4
96.1
94.7
91.9
90.8
83.9
80.3
63.2

_—_— e e N =, N W

level of importance was considered when calculating
satisfaction scores. The following were the average scores
for Section B for all respondents: sitting balance, 67;
ADLs/self-care, 75; bowel and bladder management, 60;
mobility, 70; and sports/leisure/recreation, 79. Section D
average scores by all respondents for the following
domains were pain, 92; pulmonary, 98; self-esteem/
self-concept, 74; cosmesis, 63; and skin integrity, 95. The
average score for Section E regarding the effectiveness of
a spinal orthosis was 47 (Table 3).

SPINS (Final Items and Response Options)

Section A consists of 19 items that begin by asking, “How
would you describe your ability to...” and end by
requesting a response based on the “previous week.”
Response options are: “Very easy,” “Somewhat easy,”
“Somewhat difficult,” “Very difficult, but you could still
do it,” and “You couldn’t do it at all.”

Four items relate to sitting balance (“reach forward to
pick something off the floor with your hand(s) while in
your wheelchair”; “reach for something at eye level while
in your wheelchair”; “sit on your bed without using your
arms or legs for support”; and “reach for something
above your head while in your wheelchair”). Three items
involve activities of daily living (ADLs) and self-care
(“comb your hair”; “put on a shirt”; and “put on
pants/skirt”). Two items assess ability to “complete your
catheterization” and “complete your bowel program.”
Three items measure transfer abilities (“transfer on or off
your bed”; “transfer from the wheelchair to the floor”;
and “transfer from the floor into the wheelchair”). Ease of
wheelchair mobility consists of 3 items: “propel your
wheelchair for a long distance (for example, 3 blocks)”;
“propel your wheelchair up a ramp in your community”;
and “propel your wheelchair outside on uneven surfaces
(for example, grass).” One item assesses participation in
leisure activities (“such as reading or using the comput-
er”); one item assesses participation in recreational
activities/sports with other children (“for example,
wheelchair basketball, hand cycling, etc.”); and another
item taps into ability to see friends outside of school.
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Table 3. SPINS Scores*

Section Domain Score
A (Function) Sitting Balance 79
ADLs/Self-care 79
Bowel and Bladder 52
Management
Mobility 78
Sports/Recreation/ 86
Leisure
B and C Sitting Balance 67
(Satisfaction and  ADLs/Self-care 75
Importance) Bowel and Bladder 60
Management
Mobility 78
Sports/Recreation/ 86
Leisure
D Pain 92
Pulmonary 98
Self-esteem/ 74
Self-concept
Cosmesis 63
Skin Integrity 95
E Spinal Orthosis 47

*Scores are out of 100; higher scores represent better quality of
life and outcomes.

Finally, an upright positioning/mobility question reads,
“How would you describe your ability to stand/walk
using any assistive devices/braces (using any combina-
tion of a stander, walker, crutches, leg braces, back
brace) as needed during the last week?”

The items of Sections B are presented in the same
order as in Section A. The items each begin with, “How
satisfied are you with your ability to...” and end with
requesting a response based on the “previous week.”
Response options to each item in Section B measure
levels of satisfaction: “Very satisfied,” “Somewhat satis-
fied,” “Somewhat dissatisfied,” and “Very dissatisfied.”
Section C includes the same items, but response options
were: “Extremely important,” “Very important,” “Some-
what important,” and “Not important at all.” Responses
to 2 of the 5 items in Section D included: “No pain,” “A
little pain,” and “A lot of pain.” These items require
respondents to quantify their level of pain “with activity”
and “pain that woke you from sleep at night” during the
“previous week.” Two items address cosmesis, and the
responses include “Same,” “A little different,” and “A lot
different.” The items ask “How did your back look
compared to other children your age” and “Did you feel
that other children and adults thought your back looked
the same or different compared to other children your
age.” The responses to the last item include “Zero,”
“One,” “Two,” “More than three.” This item asks about
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the number of pressure sores (“on your buttock/legs”)
during the “previous year.”

Section E contains items that ask about the spinal
orthosis if the child was prescribed to wear one by his/her
physician. Two items (noncategorical) ask respondents to
identify the number of hours per day they wear the back
brace and the number of hours per day the physician
prescribed them to wear the brace. The final non-
categorical item asks about back pain: “During the last
week, how much pain did you have from wearing the
brace?” The response items to this question are, “No
back pain,” “A little back pain,” and “A lot of back pain.”
Another item has the respondents answer “yes” or “no”
to the question, “If you were given the choice to wear the
brace or not, would you decide to stop wearing the
brace?” The responses for the remaining 10 items in this
section include “Not at all,” “A little,” “A lot.” Each
begins by asking “Does wearing your brace help
with....” Each of these items had a different ending.
The first five endings were: “sitting balance,” “breathing
at rest,” “transfers,” “dressing your upper body,”
“dressing your lower body.” The last 5 items include:
“propelling your wheelchair,” “the way your back looks,”
“completing your catheterization program,” “participa-
tion in leisure/recreational activities,” and “completing
your bowel program.”

The 10 items in Section F are for those who had
surgery for scoliosis during the past 6 months. Each
question begins, “Since surgery...” Items ask if surgery
had “Greatly improved,” “Improved,” “Not changed,”
“Worsened,” or “Greatly worsened” the following:
“pain/discomfort,” “the way my back looks,” “breath-
ing,” “sitting balance out of the wheelchair,” “ability to
perform catheterization,” “ability to perform bowel
care,” “ability to participate in leisure/recreational
activities/sports,” “ability to perform daily care,” “ability
to transfer from bed to wheelchair,” and “quality of
life.”

LRI

99

DISCUSSION

The completion of this pilot study of the SPINS served as
the initial step to developing a condition-specific
outcomes instrument to measure the HRQOL of children
and adolescents with SCI and neuromuscular scoliosis
who primarily use a wheelchair for mobility. The
comprehensibility data of this study ensured that the
items on the questionnaire had a certain level of
discriminatory ability and understanding. It is anticipated
that a higher percentage of respondents will have a
greater understanding of answering the items on the
SPINS based on the 34 items that were subsequently
modified. Items in the SPINS assess the following
domains: sitting balance, activities of daily living
(ADLs)/self-care, bowel and bladder management, func-
tional mobility, sports/recreation/leisure, pain, pulmo-
nary, cosmesis, skin integrity, and surgical intervention.
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It would be beneficial to use this instrument to
further investigate how clinically important spine bracing
is to preventing or delaying neuromuscular scoliosis,
especially if children and parents think it is more of a
burden to a child’s quality of life than a benefit.

There were some limitations to this pilot work with
the SPINS. First, the sample may not have fully
represented the larger population of children and
adolescents with SCI and neuromuscular scoliosis,
especially those who require surgical intervention for
their scoliosis. It would be beneficial to have a much
larger sample size from multiple pediatric healthcare
facilities that evaluate and treat children and adolescents
with SCI and neuromuscular scoliosis. Another limitation
was that the sample was one of convenience. It would be
beneficial to investigate the SPINS impact on different
subgroups within the same sample size. This would
provide further evidence to determine whether this
condition-specific HRQOL instrument can discriminate
among children and adolescents with different severity of
spinal curves or levels of injury. Another limitation was
that the last section of the SPINS (Section F) was not
formally tested along with the other sections due to time
restraints and limited number of children with SCI
requiring surgical intervention at the time of the pilot
work. A final limitation was that scores were not
interpreted due to the small convenience sample, but
the scoring of the SPINS was solidified based on this pilot
work.

Further development of the SPINS is required,
especially since it is important for a questionnaire to
demonstrate validity, reliability, and responsiveness to
change (31).
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