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Abstract: Background: The use of patient-reported outcomes is essential to understand
and manage health-related quality of life (HRQOL) in youth with lifelong disabilities.
This study evaluated HRQOL in youth with physical disorders and examined its rela-
tionship with mobility. Methods: We conducted an IRB-approved retrospective study in
which we administered the parent-reported Pediatric Outcomes Data Collection Instru-
ment (PODCI) and Gross Motor Function Measure section D (GMFM-D) to ambulatory
youth aged 2-18 years with cerebral palsy (CP; Gross Motor Function Classification System
II; n = 258), arthrogryposis (n = 138), achondroplasia (n = 102), and Morquio syndrome
(n = 52) during clinical visits to a gait lab. The PODCI has two validated versions, child
and adolescent, that assess perceptions about mobility, happiness, and pain. Differences in
HRQOL between diagnostic groups, between age groups, and compared with non-disabled
youth were examined using non-parametric tests. The relationship between GMFM-D
and PODCI scores was analyzed with Pearson’s correlations. Results: Both age cohorts
within all diagnosis groups demonstrated higher pain and lower mobility compared with
non-disabled youth (p < 0.015). Happiness was lower for both age groups with CP and
arthrogryposis, and for the child group with Morquio syndrome compared with non-
disabled youth (p < 0.002). In diagnostic groups in both age spans, Global Function was
higher (p < 0.0001) for those with achondroplasia compared with other groups. Despite
functional differences, there were no significant differences between diagnostic groups in
pain scores (p > 0.10). Happiness was lower in the group with CP compared with that with
achondroplasia (p = 0.01). GMFM-D was related to PODCI mobility scores for all diagnoses
(r=0.31t0 0.79, p < 0.03) but was not correlated with happiness (r = —0.16 to 0.092; p > 0.14);
GMFM-D and PODCI pain scores were associated only for the child group with achon-
droplasia (r = 0.355; p < 0.001). Conclusions: Significant limitations in HRQOL are present
in youth with physical disabilities. Pain levels were higher than those of non-disabled
youth, but pain was not related to lower motor function. Happiness was not related to
gross motor function, suggesting the need to examine other factors when mental health
concerns are present in youth with disabilities.

Keywords: health-related quality of life; arthrogryposis; achondroplasia; Morquio syndrome;
cerebral palsy
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1. Introduction

Youth with physical disabilities commonly undergo a variety of evidence-based medi-
cal treatments, surgeries, and therapies aimed to improve motor function and comfort in
their daily lives. However, personal experience and satisfaction with life, or health-related
quality of life (HRQOL), is not well documented for those with physical disabilities in
childhood [1]. HRQOL is defined as “how well a person functions in their life and his or her
perceived well-being in physical, mental, and social domains of health” [2]. The importance
of assessing HRQOL in childhood conditions is widely supported in previous research [3,4].
Performing this provides the context for creating a holistic approach to managing the child-
hood disorders described in the World Health Organization’s International Classification
of Function, Disability, and Health: Children and Youth [5]. The Pediatric Outcomes Data
Collection Instrument (PODCI) is a well-validated and reliable tool to evaluate HRQOL
among youth with physical disabilities, including cerebral palsy, arthrogryposis, congenital
upper limb anomalies, hypermobility, and skeletal dysplasia [6-11].

While it is important to measure HRQOL, it is also important to consider that it is
only part of the concept of quality of life. Quality of life is a complex topic referring to
the conceptions of goodness of life and subjective well-being that can be impacted by a
variety of factors including health [12]. Narrowing the consideration of quality of life to
health-related issues has been criticized due to lack of attention to other factors including
socioeconomic, social, and cultural factors [12].

There are many musculoskeletal and neuromotor disorders that affect physical function
and likely HRQOL in youth [13]. Cerebral palsy (CP) is one of the most common and is caused
by damage to a developing brain resulting in impaired movement and posture [14]. Studies as-
sessing HRQOL have found that youth with CP have the lowest reported physical functioning
and psychosocial health compared with nearly 30 other chronic conditions [15,16]. Achon-
droplasia is the most common type of skeletal dysplasia and involves slow bone growth, short
stature, hypermobile joints, spinal stenosis, and bony malalignment [17]. Morquio syndrome, a
less common type of skeletal dysplasia, also presents with short stature, spine deformity, and
bony malalignment as well as serious systemic issues associated with insufficient breakdown
of glycosaminoglycans [18]. Separate studies have found that children with achondroplasia
and Morquio syndrome experience significant negative impacts on social and emotional well-
being [18,19]. Arthrogryposis is a condition characterized by contractures in two or more joints
of the body and commonly presents with muscle weakness and limitations in functional mobil-
ity [20,21]. Studies of HRQOL in youth with arthrogryposis find that they have more limited
functional mobility compared with non-disabled peers but no differences in happiness [11,22].

Despite a recent increase in studies examining HRQOL among youth with physical
disabilities, the data remain limited. There is currently little information on the relationship
between motor function and quality of life. A study of children with CP found no associa-
tion between Gross Motor Function Classification System (GMFCS) levels and quality of
life as measured by several outcome tools [23]. A variety of factors have been proposed as
being related to HRQOL in children with physical disabilities, including child (behavior,
severity of disability, and co-morbidities), caregiver (stress, marital status, socioeconomic),
and environmental factors (school, care support) [24].

Understanding HRQOL and the factors that impact youth with disabilities is essential
to inform clinical practice, guide treatment plans, and set expectations. The purpose of
this study was threefold: first, to compare HRQOL in youth with four common physical
disabilities to non-disabled youth using the PODCI; second, to compare PODCI scores
between diagnoses and between younger (children aged 2-10 years) and older (adolescents
aged 11-18 years) age groups; and third, to evaluate the association between functional
mobility using Gross Motor Function Measure section D (GMFM-D) and PODCI scores.
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We hypothesize that HRQOL will be lower in children with physical disabilities than
non-disabled youth, that HRQOL will be different in younger and older children, and that
there will be a significant association between functional mobility and HRQOL.

2. Materials and Methods

This institutional review board-approved retrospective study utilized information from
clinical visits to our institution’s gait laboratory from January 2004 until May 2023. Parents of
the participants completed the PODCI questionnaires [6], and physical therapists administered
the GMFM-D [25] during these visits. Participants were ambulatory youth aged 2-18 years
with a diagnosis of either CP, achondroplasia, arthrogryposis, or Morquio syndrome. These
groups were selected based on their limitations in HRQOL based on clinical experience and the
frequency in which they were seen in our clinics. Only youth with CP functioning at GMFCS
level II [26] were included. All other GMFCS levels were excluded to decrease variability
within the diagnosis group and to maintain a cohort that could be similarly compared with
the other diagnoses. Participants were also excluded if they were missing PODCI scores from
two or more domains, if they had undergone orthopedic surgery within the year prior to
completion of the PODCI, or if only self-reported PODCI scores were available. If a participant
had multiple gait lab visits with complete PODCI data, the visit when the participant was
closest to age 5 and/or 15 years was selected for analysis.

The PODCI was developed by the Pediatric Orthopaedic Society of North America,
the American Academy of Orthopaedic Surgeons, the American Academy of Pediatrics,
and Shriner’s Hospitals to assess HRQOL, including comfort, happiness, and everyday
performance in youth with orthopedic issues aged 2-18 years. The PODCI evaluates HRQOL
using sub-scores from five domains [6]. Three domains assess physical function including
upper extremity and physical function, Transfer and Basic Mobility, and Sports and Physical
Functioning, and two assess happiness and pain/comfort. A Global Function score averages
the upper extremity and physical function, Transfer and Basic Mobility, Sports and Physical
Functioning, and pain/comfort domains [27]. There are two versions of the instrument
based on age, namely child (age 2-10 years) and adolescent (age 11-18 years) versions that
investigate parents’ perceptions of the child or adolescent during the last week [28].

The Gross Motor Function Measure-88 is a standardized, objective measure of physical
function [25]. Section D focuses on standing and examines 13 activities including indepen-
dent standing, single-leg balance, transitioning from sitting to standing, and transitioning
from the floor to standing. The test is administered by a physical therapist who rates the
ability to complete the activities on a scale from 0 to 3 [29,30].

A t-test was used to compare mean PODCI scores from each age band within each diag-
nosis to normative parent-reported scores for non-disabled youth [31]. As the collected data
were not normally distributed, non-parametric tests were used for the remaining analyses.
To determine if there were differences in GMFM-D and PODCI scores between diagnoses,
medians for each diagnosis were compared using the Kruskal-Wallis test. To analyze pairwise
comparisons for PODCI and GMEM-D scores between each of the diagnoses, the Wilcoxon
rank-sum test was conducted with Bonferroni corrections for multiple comparisons to mini-
mize the rate of type Il error. Median PODCI and GMEM-D scores were compared between
child and adolescent age groups in each diagnosis using the Wilcoxon rank-sum test. Lastly,
Pearson’s correlations were conducted between PODCI subdomain scores and GMFM-D
scores to examine the relationship between HRQOL and physical function.

3. Results

Data from 550 patients, ages 2-18, were analyzed (Table 1). CP was the largest group
(n = 258) and had a total mean age that was statistically higher (p < 0.007) than all other
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diagnosis groups. The next largest group was arthrogryposis (n = 138), followed by achon-
droplasia (1 = 102) and Morquio syndrome (1 = 52). Published PODCI norms from non-
disabled youth were sampled from 1762 children (ages 2-10 years) and 3538 adolescents
(ages 11-18 years) [31].

Table 1. Demographic information for the four orthopedic disorders and non-disabled children.

Cerebral Palsy  Arthrogryposis  Achondroplasia Sl\;r?:lg::l?e Non;{]z;st;bled
Total, n 258 138 102 52 5300
Total mean age, y 121 £3.7 99 +45 10.5£3.8 94+35
Children, n 102 76 54 37 1762
Child mean age, y 82 +2.0 62+21 75+21 75+ 1.6
Adolescents, n 156 62 48 15 3538
Adolescent mean age, y 14.6 2.0 143 +1.9 14.0 £ 2.1 141 4+22

Youth within the diagnosis groups were found to have lower PODCI scores compared
with non-disabled youth. Significant differences were found between both the child and
adolescent age groups in each diagnosis and non-disabled youth in all PODCI domains
(p < 0.02) except happiness (Tables 2 and 3). The child and adolescent groups with achon-
droplasia and the adolescent group with Morquio syndrome had no significant differences
in the happiness domain compared with non-disabled youth. The child groups with CP,
arthrogryposis, and Morquio syndrome exhibited larger ranges of scores in the functional
domains compared with the child group with achondroplasia. Across all diagnoses and
age groups, larger ranges were observed in the pain/comfort and happiness domain scores
compared with other domains.

Comparisons between diagnostic groups in PODCI and GMFM-D scores are detailed in
Table 4. The only significant differences found between diagnosis groups for pain/comfort
and happiness scores were between the child groups with CP and achondroplasia (p = 0.01).
The child group with achondroplasia also had significantly higher scores on PODCI domains
related to functional mobility (upper extremity and physical function, Sports and Physical
Functioning, Transfer and Basic Mobility) and higher GMFM-D scores (p < 0.0001) than the
child groups in all other diagnoses. The child groups with CP and arthrogryposis scored
similarly on all PODCI domains and the GMFM-D, with no significant differences (p > 0.05).

Comparisons between the adolescent and child groups within each diagnosis in
PODCI and GMFM-D scores are detailed in Table 5. The achondroplasia diagnosis had the
most significant differences between the child and adolescent age groups, with adolescents
having significantly higher upper extremity and physical function, Transfer and Basic
Mobility, and Global Functioning scores but lower happiness scores (p < 0.01) compared
with the child group. The child and adolescent groups with CP had significantly different
scores (p < 0.05) in two of the five PODCI domains (Transfer and Basic Mobility, happiness).
No significant differences were seen between the child and adolescent groups with Morquio
syndrome in any PODCI domain, but GMFM-D scores were higher in the child group
compared with the adolescent group (p = 0.023). Across all diagnoses, there were no
significant differences in pain/comfort scores between the child and adolescent groups.
The child groups with CP, arthrogryposis, and achondroplasia had higher happiness scores
than their adolescent counterparts (p < 0.05). In these same three diagnostic groups, Transfer
and Basic Mobility scores were higher in adolescent groups compared with child groups
(p < 0.01). Like the trend in youth with physical disabilities, the non-disabled adolescent
reference group had lower happiness scores compared with the non-disabled child reference
group (p < 0.0001).
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Table 2. Means and standard deviations (SDs) for the Pediatric Outcomes Data Collection Instrument (PODCI) domains and global scores for children and
adolescents with cerebral palsy, arthrogryposis, achondroplasia, and Morquio syndrome.

. Cerebral Pals Arthro 0sis Achondroplasia Morquio Syndrome
Non-Disabled Youth Child Adolescent Child B adolescent Child P Adolescent Chitd 0 Adolescent
Child Adolescent Mean p Value Mean  p Value Mean  p Value Mean p Value Mean  p Value Mean  p Value Mean p Value Mean  p Value

UEPF 92411 9+5 72+19 * 75 £21 * 65 +24 * 84 £ 16 * 81+15 * 9249 * 62+19 * 70 £23 *
SPF 90 £ 12 94 £11 52 £ 16. * 49 +18 * 54 £ 22 * 50 £ 21 * 68 £16 * 73 £17 * 47 £18 * 40 £+ 20 *
TBM 98+ 6 9 +5 81+ 14 * 85+ 13 * 77 £ 20 * 87 £ 14 * 88 + 12 * 95+9 * 77 £ 16 * 76 £19 *
Happiness 90 + 14 81+18 80 =20 * 73 £23 * 82 +22 ** 67 £ 26 * 88 + 14 0.378 78 £ 18 0.211 75 +23 * 75 £22 0.249
PC 92+ 14 89 £17 79 +£23 * 77 £23 * 82 +20 * 73 £26 * 73+£22 * 79 £22 = 68 £23 * 71+28 i
GF 93+ 8 95+7 71+13 * 71+ 14 * 69 +17 * 73 £15 * 78 £13 * 85+ 11 * 64+ 4 * 64+ 6 *

Values for each of the orthopedic conditions were compared with non-disabled children using t-tests. Shaded cells indicate nonsignificant differences in means between those with
orthopedic conditions and non-disabled youth (mean £ SD). * = <0.001, ** = <0.01, *** = <0.05 indicate statistically significant differences. GF, Global Functioning; PC, Pain and Comfort;
SPE, Sports and Physical Functioning; TBM, Transfer and Basic Mobility; UEPF, Upper Extremity Physical Function.

Table 3. Means, standard deviations, and minimum and maximum scores for the Pediatric Outcomes Data Collection Instrument (PODCI) domains and global score
for children and adolescents with cerebral palsy, arthrogryposis, achondroplasia, and Morquio syndrome.

Cerebral Palsy Arthrogryposis Achondroplasia Morquio Syndrome
Child Adolescent Child Adolescent Child Adolescent Child Adolescent

Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max Mean Min Max
UEPF 72 +£19 21 100 75421 8 100 65424 8 100 84+16 25 100 81+15 25 100 92+9 67 100 62+19 25 96 70 +£23 25 100
SPF 52 +16 18 94 49 +18 13 91 54 +22 0 95 50 + 21 5 94 68 + 16 29 98 73 +17 23 100 47 +18 9 85 40 +20 5 74
TBM 81+ 14 35 100 85413 35 100 77420 12 100 87+14 41 100 88+12 47 100 95+9 52 100 77+16 38 98 76 +19 41 97
Happiness 80 =+ 20 0 100 73423 0 100 82422 0 100 67 +26 5 100 88+14 45 100 78 +18 35 100 75423 11 100 75+22 40 100
PC 79 +23 0 100 77 +23 7 100 82420 24 100 73426 7 100 73422 30 100 79 +22 18 100 68 +23 15 100 71+28 22 100
GF 71+£13 25 99 71+ 14 35 98 69 + 17 16 97 73+ 15 33 96 78 £13 51 99 85+ 11 44 99 64 + 14 33 91 64+ 16 33 91

GF, Global Functioning; PC, Pain and Comfort; SPF, Sports and Physical Functioning; TBM, Transfer and Basic Mobility; UEPF, Upper Extremity Physical Function.
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Table 4. Medians, confidence intervals, and p values for pairwise comparisons between diagnoses for the Pediatric Outcomes Data Collection Instrument (PODCI)
and scores for section D of the Gross Motor Function Measure-88 (GMFM-D).

Comparison Cerebral Palsy Arthrogryposis Achondroplasia Morquio Syndrome
P Median p Value Median p Value Median p Value Median p Value

vs. CP 1 * had

vs. Arthro 1 * ok
UEPF vs. Achond 79 (3) " 79 (4) . 92 (3) 65 (6) ‘

VS. MS *A% A% *

vs. CP 1 * 0.66

vs. Arthro 1 * 0.289
SPF vs. Achond 49 (2) x 53 (4) . 72 (3) 46 (5) .

vs. MS 0.66 0.289 *

vs. CP 1 * 0.089

vs. Arthro 1 * 0.298
TBM vs. Achond 86 (2) " 87 (3) . 94 (2) 81 (5) N

vs. MS 0.089 0.298 *

vs. CP 1 ok 1

. vs. Arthro 1 0.087 1

Happiness vs. Achond 80 (3) . 80 (4) 0.087 90 (3) 80 (6) 0.281

vs. MS 1 1 0.281

vs. CP 1 1 0.113

vs. Arthro 1 1 0.127
PC vs. Achond 8209 1 814 1 80 727 0.69

vs. MS 0.113 0.127 0.69

vs. CP 1 * **

vs. Arthro 1 * o
GF vs. Achond 72 (2) % 73 (3) . 83 (2) 66 (4) N

VS. MS *% A% *

vs. CP 1 * 1

vs. Arthro 1 * 1
GMFM-D vs. Achond 31(0.4) N 31(1) " 39 (0.4) 32(1) N

vs. MS 1 1 *

Values were compared using the Wilcoxon rank-sum test with Bonferroni corrections for multiple comparisons. * = <0.001, ** = <0.01, and *** = <0.05 indicate statistically significant
differences. Achon, achondroplasia; Arthro, arthrogryposis; CP, cerebral palsy; GE, Global Functioning; MS, Morquio syndrome; PC, Pain and Comfort; SPF, Sports and Physical
Functioning; TBM, Transfer and Basic Mobility; UEPF, Upper Extremity Physical Function.
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Table 5. Means, standard deviations, and p values for comparisons between non-disabled youth and medians, confidence intervals, and p values for pairwise
comparisons between children (2-10 years) and adolescents (11-18 years) for the Pediatric Outcomes Data Collection Instrument (PODCI) and scores for section D of
the Gross Motor Function Measure-88 (GMFM-D).

UEPF

SPF

TBM
Happiness
PC

GF
GMEM-D

Non-Disabled Youth Cerebral Palsy Arthrogryposis Achondroplasia Morquio Syndrome
Child  Adolescent p Value Child Adolescent p Value Child Adolescent p Value Child Adolescent p Value Child Adolescent p Value
922+11 9+5 * 74 (4) 83 (3) 0.117 71 (6) 88 (4) * 83 (4) 94 (2) * 61 (6) 71 (12) 0.124
90 + 12 94+ 11 * 50 (3) 49 (3) 0.225 53 (5) 51 (5) 0.405 70 (4) 75 (5) 0.117 46 (6) 43 (11) 0.28
98 +6 9+5 * 83 (3) 88 (2) * 82 (5) 91 (3) * 92 (3) 97 (3) * 81 (5) 83 (10) 0.984
90 + 14 81+18 * 85 (4) 75 (4) el 90 (5) 70 (7) * 95 (4) 78 (5) > 80 (8) 75 (12) 0.815
92+ 14 89+ 17 * 87 (5) 81 (4) 0.369 89 (5) 79 (7) 0.0636 71 (6) 87 (6) 0.152 67 (8) 85 (15) 0.549
93+38 95+7 * 71 (3) 73 (2) 0.538 69 (4) 75 (4) 0.113 80 (3) 88 (3) ** 65 (5) 67 (9) 0.96
31(1) 31(0.5) 0.901 29 (2) 33 (2) ** 39 (0.5) 39 (0.6) * 33(2) 29 (3) o

Values were compared using the Wilcoxon rank-sum test. * = <0.001, ** = <0.01, and *** = <0.05 indicate statistically significant differences. GF, Global Functioning; PC, Pain and Comfort;
SPE, Sports and Physical Functioning; TBM, Transfer and Basic Mobility; UEPF, Upper Extremity Physical Function.
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Finally, in each diagnosis, GMFM-D scores were weakly to moderately correlated
(p < 0.05) with the functional PODCI domain scores (upper extremity and physical function,
Transfer and Basic Mobility, and Sports and Physical Functioning) and Global Function
scores (Table 6). There was no correlation between PODCI happiness scores and GMFM-D
scores in any diagnoses. Pain/comfort scores were weakly correlated with GMFM-D scores
in the achondroplasia group (p < 0.001) but not for any of the other diagnosis groups.

Table 6. Pearson’s correlation coefficients and p values for correlational analysis between section D of
the Gross Motor Function Measure (GMFM-D) and each of the Pediatric Outcomes Data Collection
Instrument (PODCI).

Cerebral Palsy Achondroplasia Arthrogryposis Morquio

r p Value r p Value r p Value r p Value
GMEFM-D vs. UEPF 0.322 * 0.31 o 0.445 * 0.305 o
GMFM-D vs. TBM 0.466 * 0.598 * 0.793 * 0.54 *
GMFM-D vs. SPF 0.389 * 0.512 * 0.572 * 0.568 *
GMFM-D vs. PC 0.016 0.80039 0.355 * 0.164 0.054337  —0.224  0.110854
GMFM-D vs. Happiness ~ 0.092 0.14288  —0.005  0.961831 0.029 0.74129  —0.162  0.249947
GMEM-D vs. GF 0.373 * 0.526 * 0.648 * 0.361 o

* = <0.001, ** = <0.01, and *** = <0.05 indicate statistically significant differences. GF, Global Functioning; PC, Pain
and Comfort; SPF, Sports and Physical Functioning; TBM, Transfer and Basic Mobility; UEPF, Upper Extremity
Physical Function.

4. Discussion

This study found significantly lower HRQOL among youth with common physical
disabilities in childhood compared with non-disabled youth. Our work is consistent with
previous research showing limited functional mobility and higher pain among children with
these same diagnoses [19,32-36]. GMFM-D correlated with parent-reported assessments
of functional mobility but not with Pain and Comfort. Although our study showed that
youth with physical disabilities had more pain than non-disabled youth, youth with more
gross motor limitations do not have more pain.

Our study also found that happiness was lower compared with non-disabled youth,
but level of happiness was not related to gross motor function. This suggests a need to
evaluate other factors that might contribute to the psychological well-being of youth with
physical disabilities when concerns arise. Additionally, when children and adolescents
with physical disabilities report low happiness scores on quality-of-life tools, clinicians
should not assume that this score is related to their disability. These results are supported
by work published by Lennon et al. [1], who found no significant differences between youth
with CP functioning at different GMFCS levels in the happiness domain of the PODCI.
Our study differs in that we found significantly lower happiness scores in youth with CP
compared with non-disabled youth, while Lennon et al. [1] found no differences in PODCI
happiness scores between youth with CP and non-disabled youth. The difference might be
explained by self [1] vs. proxy reports (our study). Studies have found differences between
parent-reported and adolescent self-reported scores, showing that parent-reported scores
tend to be lower than self-reported scores [1,37]. Other studies suggest that youth with
arthrogryposis have similar levels of psychosocial well-being or happiness compared with
non-disabled youth [22,38,39], but the current study demonstrates lower levels of happiness
in both children and adolescents with arthrogryposis compared with non-disabled youth
peers. Like our findings of lower levels of happiness in the Morquio syndrome group
compared with non-disabled youth, Hendriksz et al. [18] report findings of youth with
Morquio syndrome expressing difficulty establishing social relationships, with more than
half of those surveyed expressing psychological symptoms (depression or other).
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Our results show that parental reports of happiness differ between the child and adoles-
cent groups. In non-disabled youth, adolescence is recognized as a transitional time during
which reorganization of the circuity in the brain takes place, leaving adolescents more vul-
nerable to poorer mental health [40]. Additionally, adolescence is a critical and challenging
period of development in which young people undergo physical and emotional growth and
the development of personal and sexual identity [41]. Our results of lower reported happiness
during adolescence compared with childhood in those with physical disabilities follows this
same pattern. While it is understood that motor skills generally improve from childhood to
adolescence [42], less is known about how the physiological maturation process that occurs
during adolescence affects those with physical disabilities. Previous work by Canha et al. [43]
found that among children with physical disabilities aged 1020 years, older individuals were
more likely to rate their health status as poor, while younger children were likely to rate their
health status as excellent. This transformation in self-awareness of health with age might
provide an explanation for changing happiness levels throughout the life of a child with a
disability. Psychosocial care for youth with physical disabilities needs further study to ensure
the needs of children are identified and addressed. Our findings support the need for child-
and family-centered, holistic care focused on maximizing HRQOL. Utilization of parent (or
caregiver)-reported health measures for youth with physical disabilities is vital for clinicians
to develop treatment plans and set goals that have physical, emotional, and psychosocial
needs at the center of plans of care.

Some limitations of this work include the differences in sample sizes and ages of the
diagnostic groups. The number of participants with Morquio syndrome was about five
times smaller than the number in the largest group (CP) due to the rarity of the syndrome.
This likely attenuated the power of statistical findings for the Morquio syndrome group.
The cross-sectional nature of this study prevents true analysis of changes experienced with
age. Additionally, the CP group was statistically older than all other diagnosis groups,
which may have affected PODCI or GMFM scores. To compare child and adolescent
PODClI scores, our study used only parent reports for analysis. These can differ from self-
assessment but are still valid measures of HRQOL, particularly in cases where intellectual
disability or younger age might preclude the child’s ability to answer questionnaires.
The retrospective review of data collected as part of clinical evaluation may also impact
results, and prospective study would be beneficial. The GMFM-D is well validated for use
in children with CP; however, its validity and reliability for all childhood conditions is
unknown. It has been used in children with Down syndrome, arthrogryposis, and traumatic
brain injuries [22,29,30]. T-tests had to be used in statistical comparisons involving PODCI
scores for non-disabled individuals, as only means and standard deviations were publicly
available. Finally, we acknowledge that newer, diagnosis-specific instruments may be
better suited to measure HRQOL in today’s clinical environment rather than the PODCL

Further study is needed to assess the factors that influence the psychosocial well-being
of youth with physical disabilities. The literature has focused on the treatment of functional
mobility in children with disabilities but given the lack of relationship between mobility
and happiness observed in this study, additional factors should be considered to positively
impact mental health. To further investigate how age might affect perspectives over the
course of childhood, a prospective, longitudinal cohort study is recommended.

5. Conclusions

Youth with these four physical disabilities present with lower HRQOL compared with
non-disabled youth and report higher pain. Despite wide disparity in motor function, dif-
ferences in happiness were minimal and did not correlate with functional mobility. The
findings from our study emphasize the importance of individualized care when evaluating
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and treating both the physical and psychosocial needs of youth with physical disabilities. The
use of patient- and family-reported HRQOL measures is a first step to better understand the
factors that contribute to physical and psychosocial function and are an important tool needed
to create clinical care plans that effectively address all of the child’s and family’s needs.
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