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adolescents. This study describes the validation studies conducted to develop the
parent-proxy version of the pCMT-QOL outcome measure for children aged 8 to
18 years old. Development and validation of the parent-proxy version of the pCMT-
QOL outcome measure for children aged 8 to 18 years old was iterative, involving
identifying relevant domains, item pool generation, prospective pilot testing and clini-
cal assessments, structured focus-group interviews, and psychometric testing, con-
ducted on parents of children with CMT seen at participating sites from the USA,
United Kingdom, and Australia. We utilized previously described methods to develop
a working parent-proxy version of the pCMT-QOL measure. From 2010 to 2016, the
parent-proxy pCMT-QOL working version was administered to 358 parents of chil-
dren with CMT aged 8 to 18, seen at the participating study sites of the Inherited
Neuropathies Consortium. The resulting data underwent rigorous psychometric anal-

ysis, including factor analysis, test-retest reliability, internal consistency, convergent
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1 | INTRODUCTION

Recent scientific advances in Charcot-Marie-Tooth disease (CMT), the
most common inherited neurodegenerative disorder,! including anti-
sense oligonucleotides? and gene replacement strategies®* are paving
the way for clinical trials in CMT. Pediatric CMT trials with validated
trial endpoints are especially needed as disease burden can increase
through childhood to adulthood.>® As part of an international collabo-
ration engaged in the critical effort to develop and validate CMT trial
endpoints,” 2 we have shown that health-related Quality of Life
(QOL) is significantly reduced in children with CMT,*® and developed
and validated the English and Italian version of the pediatric CMT
QOL (pCMT-QOL) patient-reported outcome (PRO) measure for use
in international CMT trials.2**> While child self-report is considered
the gold standard in QOL assessment, parent-proxy reports can pro-
vide complementary information on health-related QOL*®*” and can
at times be the only source of QOL information in young children.'®
There is no parent-proxy QOL outcome measure for pediatric CMT.
The objective of this study was to build and rigorously validate the
parent-proxy version of the pCMT-QOL outcome measure for use in
pediatric CMT trials.

2 | SUBJECTS AND METHODS
2.1 | Standard protocol approvals, registrations,
and patient consents

The protocol was approved and monitored by the institutional ethics
review board at Wayne State University and the University of Michi-
gan. Samples used for pilot testing have been previously described.*
The parents of 358 children with CMT seen in the prospective, natural
history study in children with CMT were recruited for the parent-
proxy version development and validation (clinicaltrials.gov identifier
NCT01193075) from 2010 to 2016, at the following sites of the
Inherited Neuropathies Consortium: USA- Wayne State University;
University of Michigan; University of lowa; Stanford University; Johns
Hopkins University; University of Rochester; Children's Hospital of
Philadelphia; Hospital of the University of Pennsylvania; and Nemours
Children's Hospital; United Kingdom- Regional Ethics Committee and
UCL Institutes of Child Health and Neurology, London, and associated
hospital trusts, UK; Australia- University of Sydney & Children's

validity, IRT analysis, and longitudinal analysis, to develop the final parent-proxy ver-
sion of the pCMT-QOL outcome measure for children aged 8 to 18 years old. The
parent-proxy version of the pPCMT-QOL outcome measure is a reliable, valid, and sen-

sitive proxy measure of health-related QOL for children aged 8 to 18 with CMT.

Charcot-Marie-tooth disease (CMT), clinical trial endpoint, outcome measure validation,
pediatric, quality of life (QOL)

Hospital, Sydney, Australia. In addition, 13 parent-child dyads were
recruited from the University of lowa for test-retest validation and
assessment of parent-child concordance. Ethics approval from all insti-
tutions for all studies and written informed consent from all partici-

pants were obtained.

2.2 | Statistical analysis

The iterative process to define the construct, generate the item pool,
and pilot testing has been previously described; the pilot testing was
done on the parents of the 31 children with CMT ages 4 to 17 refer-
enced in the original paper.}* The resulting parent-proxy working ver-
sion of the pCMT-QOL outcome measure for children aged 8 to
18 was administered prospectively to one parent or primary caregiver
(both henceforth referred to as parents) of children seen at the partici-
pating sites of the Inherited Neuropathies Consortium. The version
underwent psychometric testing, including internal consistency, con-
vergent validity, and IRT modeling, to develop the final parent-proxy
version of the pCMT-QOL outcome measure for children aged 8 to
18. The statistical software used for the analyses were Stata-IC 12.1
(StataCorp, College Station, TX), SAS version 9.4 (SAS Institute Inc.,
Cary, NC) and Mplus version 8.4 (Muthén & Muthén, Los Angeles,
CA). Specific analyses are detailed below.

221 | Test-retest reliability

Parent-child dyads were administered the working version of the
pCMT-QOL outcome measure for children aged 8 to 18 twice. Intra-
class correlation coefficients (ICCs) were used to quantify the test-
retest reliability of the pCMT-QOL.

2.2.2 | Internal consistency

The exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) undertaken to identify domains and assess their content valid-
ity, and item response theory (IRT) analysis to verify the unidimen-
sionality of each domain, has been previously described.** The
internal consistency of the redistributed items per domain were

assessed with standardized Cronbach's alpha.
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2.2.3 | Final version and scoring

The final version of the parent- proxy version of the pCMT-QOL out-
come measure was developed; individual domain scores, composite
domain scores, and total scores were calculated and transformed to a
0 to 100 scale with a higher score indicating worse QOL.

2.24 | Convergent validity

Cronbach's alpha coefficient was calculated to evaluate the internal
consistency within each domain. Convergent validity was determined
by calculating the Spearman's Rank Correlation between the parent-
proxy version's and the child version's Total score, Physical Composite

Domain Score, and Mental Composite Domain Score.

2.25 | Known group comparisons

Two-sample t tests were used to compare groups defined by the
child's gender, disease severity characterized by child's CMTES
score >/= 10 correlating with moderate/severe disease,'? and child's
CMT genetic subtype (CMT1A vs all others).

2.2.6 | Longitudinal analysis

Longitudinal responsiveness was assessed by calculating the Pearson
correlation coefficient for the 1-year change in the parent-proxy ver-
sion Total Score with the 1-year change in CMTES score, and compar-
ing with the observed change to the 7-point Parent-Proxy Global
Impression of Change (PPGIC) scores (the latter ranging from 6 = “very
much worse,” 3 = “no change,” all the way to 0 = “very much bet-
ter’). The standardized response mean (SRM) for the parent-proxy
version's Total Score over time was also calculated by dividing the

mean change in scores over time with the SD of change over time.

2.2.7 | Prediction models

The relationship between parent-proxy version scores and child ver-
sion scores was evaluated using multiple linear regression models,
controlling for the effects of other variables, including the child's age,
gender, race, ethnicity, BMI status, CMT subtype, and disease severity
characterized by child's CMTES score. Except for parent-proxy scores

and age, all other variables were binary.

3 | RESULTS

The parent-proxy working version of the pCMT-QOL for children with
CMT aged 8 to 18 was identical to the Child version with the excep-
tion of containing a “do not know” scoring option for each item based

on focus group input; these selections were treated as missing values
in the analysis. From 2010 to 2016, the parent-proxy working version
of the pCMT-QOL outcome measure for children aged 8 to 18 was
administered prospectively to parents of 358 children with confirmed
CMT aged 8 to 18, seen at the participating sites of the Inherited
Neuropathies Consortium.

3.1 | Test-retest reliability

Thirteen parent-child dyads were administered the working version of
the pCMT-QOL outcome measure for children aged 8 to 18 twice
within a 7-week period, the first provided in clinic, and the second
mailed to home. Test-retest reliability for the parent-proxy version
was high (ICC = 0.99). All 60 items also had an ICC higher than 0.5;
we retained the same 57 items in the parent-proxy version that had
been previously validated in the child version of the pCMT-QOL

measure.

3.2 | Internal consistency

To have the parent-proxy version retain consistency with the child
version of the pCMT-QOL measure, the factor analysis from the origi-
nal paper'* was used to assign the items to the previously identified
six unidimensional domains. Standardized Cronbach alpha coefficients
for the items per domain were high, reflecting good internal consis-

tency, see Table 1.

3.3 | Final version and scoring

The final 57-item parent-proxy version of the pCMT-QOL outcome
measure for children aged 8 to 18 is shown in Appendix A. The “do
not know” scoring option, which did not show any trends indicating
irrelevance of particular items to parents, were removed from the final
version. Similar to the child version, all parent-proxy pCMT-QOL
items were reverse scored such that lower scores indicated higher
QOL and higher scores indicated worse QOL. Individual Domain
Scores, Physical Composite Domain Score, Mental Composite Domain
Score, and Total Score for the parent-proxy version were calculated
and standardized similar to the child version: all scores were calcu-
lated for individuals with non-missing values for at least half of the
items in each domain. For those with half or more missing values
(including those with “do not know” responses), the scores were set
as missing. The score was calculated in two steps for those with more
than half of the scores available. In step 1, the weighted sum of all
items were calculated, with the weights derived from the mean Likert
response of each question from the main dataset. At step 2, the
weighted sum was transformed to a O to 100 scale as a percentage of
the maximum possible value, with a score of 100 representing the
most severe QOL and a score of O representing the best QOL (see

Appendix B for a scoring example). If there were missing items and
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TABLE 1 Internal consistency of the domains of the parent-proxy version of the pPCMT-QOL outcome measure for children ages 8 to 18

Domain Number of variables
Physical: Symptoms 12

Physical: Function 10

Physical: Social Activities 7

Mental: Feelings 10

Mental: Cognition 10

Mental: Social Skills 8

Standardized

Themes of items pertaining to domain Cronbach alpha

Parent perception of the child's physical fatigue/ 0.89
weakness, pain, sleep, tremor, cramps

Parent perception of the child's physical ADLs, upper 0.89
extremity and lower extremity functions, balance

Parent perception of the child's physical activities with 0.85
peers and adults

Parent perception of the child's experiences of stigma, 0.90
anxiety/fear, depression, stress

Parent perception of the child's perceived cognitive 0.92
function
Parent perception of the child's self-esteem, emotional 0.86

bonding with peers and adults

TABLE 2 Individual domain scores, composite domain scores, and total score: Parent-proxy version vs child version

Mean parent-proxy
Variable version score (n, SD)

35.3 (328, 16.7)
36.6 (330, 21.5)
45.4 (329, 21.3)
29.4 (330, 19.2)
29.3 (326, 20.7)
19.9 (326, 14.8)
38.7 (330, 16.5)
27.3(327,14.7)
33.6 (330, 13.9)

Physical domain symptoms
Physical domain function
Physical domain social activities
Mental domain feelings

Mental domain cognition

Mental domain social skills
Physical composite domain score
Mental composite domain score

Total score

*Significant P; uncorrected for multiple testing.

Two-sample t-test:

Mean child version Parent-proxy vs

score (n, SD) child version
33.5(355,17.2) P=.08

29.5 (357, 19.5) P <.0001*
41.2 (355, 20.8) P =.005*
28.4 (356, 22.7) P=.27

29.2 (355, 18.4) P=.47

20.7 (355, 16.3) P=.25

34.6 (357, 15.1) P =.0004*
27.1 (356, 15.5) P=.43

30.9 (357, 13.6) P =.005*

TABLE 3 Convergent validity of parent-proxy version vs child version: All ages and by young child vs adolescent

Parent-proxy version vs child pPCMT-QOL total score

Parent-proxy version vs child pCMT-QOL physical
composite domain score

Parent-proxy version vs child pCMT-QOL mental
composite domain score

*Significant P; uncorrected for multiple testing.

Spearman correlation
coefficient, adolescent:
ages 13 to 18

Spearman correlation
coefficient, young child:
ages 8 to 12

Spearman correlation
coefficient, all ages

0.70, P < .0001*
0.74, P < .0001*

0.62, P < .0001*

0.70, P < .0001*
0.73, P < .0001*

0.64, P < .0001*

0.69, P < .0001*
0.75, P < .0001*

0.60, P < .0001*

the number of missing items was smaller than half, then we only used 34 | Convergent validity

the non-missing items in the calculations. Differences in the mean

individual domain scores, Physical Composite Domain Score, Mental
Composite Domain Score, and Total Score between the parent-proxy

version and child version of the pCMT-QOL using t-test are provided

in Table 2.

Spearman's Rank Correlations, as shown in Table 3, were high
between parent-proxy version scores and child version scores for
Total, Physical Composite Domain, and Mental Composite Domain

Scores, indicating significant convergent validity. We further assessed
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TABLE 4 Known group comparisons for mean parent-proxy scores by child's gender, child's disease severity, and child's Charcot-Marie-Tooth

(CMT) genetic diagnosis

Mean parent-proxy

Mean parent-proxy
physical composite

Mean parent-proxy
mental composite

total score (SD) P-value domain score (SD) P-value  domain score (SD) P-value
Child's gender Male (n = 180) 33.2,(14.8) 37.0,(17.0) .04* 27.7,(15.6) .59
Female (n = 150) 34.9,(13.1) 40.7,(15.7) 26.8,(14.1)
Child's CMT CMT1A (n = 167) 33.3,(14.3) 36.9, (16.4) .05 28.1, (15.7) .07
subtypes Non-CMT1A (n = 82) 34.6, (12.6) 41.2,(15.8) 24.7,(12.7)
Child's CMT CMTES <10; Mild 31.5,(14.2) <.0001* 35.1,(16.0) <.,0001*  26.5,(15.1) 22
disease (n = 220)
severity CMTES >/=10; 41.9,(9.7) 50.8, (10.8) 29.7,(15.5)
Moderate/Severe
(n=239)
*Significant P; uncorrected for multiple testing.
for variability in QOL score correlations based on the child's age (ado- TABLE 5 Equations to derive child's pCMT-QOL scores from

lescents vs younger) to see if changing age impacted the agreement
between parent-proxy scoring vs the child's scoring; no impact of age

was seen on the agreement.

3.5 | Known group comparisons

Differences in the parent-proxy pCMT-QOL scores based on the
child's gender, child's CMT genetic subtype, and child's CMT disease
severity using t-test are shown in Table 4. There was a significant
difference based on disease severity status, with worse QOL scores
seen with more severe disease in the mean parent-proxy Total
Scores (31.5 for mild disease and 41.9 for moderate/severe disease)
and Physical Composite Domain Scores (35.1 for mild disease and
50.8 for moderate/severe disease). The parent-proxy Mental Com-
posite Domain Score was not affected by the child's disease sever-
ity. A significant difference was also seen only in the Physical
Composite Domain Score by gender (worse scores in females). There
was no significant impact of the child's CMT genetic subtype on the
parent-proxy scores.

3.6 | Longitudinal analysis

Over a 5-year period, out of the 358 parents of children aged 8 to
18 with confirmed CMT, 57 parents had assessments at both baseline
and year 1; over the next 5 years these numbers decreased to five
parents having repeat assessments from baseline to year 5. Longitudi-
nal responsiveness, assessed by calculating the Pearson correlation
coefficient for the 1-year change in parent-proxy Total Score with the
1-year change in CMTES score, was 0.28 (P = .13). The average
PPGIC score at year 1 was 3.2 with a SD of 0.9, which is closest to
the “no change” (score = 3) value on the PPGIC scale. Correspond-
ingly, the parent-proxy Total Score was fairly stable over 1 year, with
a mean difference of —1.69 in raw scores with SD of 9.0 and an over-
all SRM of —0.188.

parent-proxy scores

Score

Child pCMT-QOL total = 0.28 + 0.71(parent-proxy Total score)
score + 0.35(age) + 5.06(gender) — 2.56
(race) — 0.38(ethnicity) + 3.05(BMI)
+ 3.96(CMT subtype) — 0.86 (CMT
severity)

Equation

Child pCMT-QOL physical = 2.20 + 0.68(parent-proxy Physical
composite domain Composite Domain Score) + 0.31(age)
score + 5.60(gender) — 2.10(race) — 1.72

(ethnicity) + 2.24(BMI) + 3.52(CMT
subtype) — 1.29(CMT severity)

Child pCMT-QOL mental = 0.19 + 0.71(parent-proxy Mental
composite domain Composite Domain Score) + 0.35(age)
score + 4.65(gender) — 3.00(race) + 1.24

(ethnicity) + 4.17(BMI) + 4.34(CMT
subtype) — 0.73(CMT severity)

Note: NB: parent-proxy scores = derived from survey responses as
described in the paper; age = child's age from 8 to 18 years in whole
numbers; gender female = 1, male = 0; race Caucasian =1, all other
race = 0, ethnicity Hispanic = 1, all other ethnicity = 0, BMI >/= 90th
percentile = 1, all other percentiles = 0; CMT subtype 1A = 1, all other
subtypes = 0; CMT severity mild (ie, CMTES <10) = 1, moderate/severe
(ie, CMTES >/= 10) = 0. Values were rounded up to two decimal points;
significant variables (P < .05) are italicized.

3.7 | Prediction models

Using multiple linear regression models, controlling for the effects of
variables including the child's age, gender, race, ethnicity, BMI status,
CMT subtype, and disease severity characterized by child's CMTES
score, relationships were characterized between the parent-proxy ver-
sion scores and child version scores of the pCMT-QOL. Overall, there
was a positive correlation between the parent-proxy scores and the
child scores, with parents slightly overestimating the impact of CMT
on their child compared to the child themselves. Individual equations
to derive the child's pCMT-QOL scores from parent-proxy scores are

shown in Table 5.
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4 | DISCUSSION

We have developed and rigorously validated a disease-specific,
parent-proxy version of the pCMT-QOL PRO measure in this longitu-
dinal study. As seen with the pCMT-QOL PRO measure,* the mean
scores of the parent-proxy version also indicate that parents perceive
there is an impact of CMT on their child's QOL. The most common
genotype was CMT1A, and the overall parent-proxy version QOL
Total score was 34, suggesting that even in the genotype considered
to have the mildest phenotype, parents concur with the children that
there is room for QOL improvement. Furthermore, the Composite
Domain scores and Total Scores of the parent-proxy version of the
pCMT-QOL PRO measure showed good agreement with the child's
direct-report scores regardless of whether the child was young (ages
8-12) or an adolescent (ages 13-18), suggesting that even as the child
with CMT ages and is presumably less dependent on their parents,
the parents continue to have a good grasp of the impact of the dis-
ease on their child's QOL.

Similar to what we reported with pCMT-QOL PRO measure
scores,** parent-proxies scored female children with worse Physical
Composite Domain scores, but no significant difference was seen in
the Total or Mental Composite Doman scores. Quality of life instru-
ments in other neurological diseases have demonstrated poorer QOL
in females compared to males. For example, poor physical functioning
and socioemotional health related quality of life has been reported in
female patients with Parkinson Disease,'® and poorer quality of life
has been reported in female patients with Myasthenia Gravis.2® How-
ever, to our knowledge, this is the first study to show that parent-
proxy QOL scores also reflect this assessment by female participants.
As studies have not shown more severe disease in females compared
to males with CMT, or in those other chronic diseases, there must be
factors other than severity that causes both female children and their
parents to score their physical QOL worse than males.

There were some differences in the scoring of two Physical
Domains, the Physical Composite Domain, and the Total Score,
between the parent-proxy version and the child version of the pCMT-
QOL PRO measure. Parent-proxies had slightly higher scores in Physi-
cal Function, Physical Social Activities, and Physical Composite
Domains than their children; this is consistent with findings in other
proxy-QOL PRO measures where parents overestimate the physical
impact of the disease on their child's QOL compared to the child's
self-reported assessment.?*?> However, both parents and children
are fairly similar in their assessment of the mental impact of CMT.
Overall, this translates to a Parent-proxy Total Score that is slightly
higher than the child's self-reported Total Score on the pCMT-QOL
PRO measure. We developed individual equations through multiple
linear regression models that account for these differences and can be
used to predict the child's pPCMT-QOL scores when only parent-proxy
scores are available.

It has become critically important in recent times to develop trial
endpoints and clinical assessments for rare diseases that can be
administered remotely. There are very few clinical centers that are

specialized in the care of children with CMT and capable of

conducting clinical trials in this patient population. Furthermore, with
a genetic disease, many parents are similarly affected which creates
an added burden for families to travel to remote sites. The on-going
COVID-19 pandemic is an additional reminder that random events
can preclude travel to a clinical or trial site. The parent-proxy version
of the pCMT-QOL outcome measure we have developed does not
require in-clinic visits and can be assessed remotely, with excellent
test-retest reliability up to 7-weeks apart with remote administration.

There are some limitations to this study. The demographic distri-
bution (age, gender, race) of our patient population was previously
pointed out as a limitation that required further prospective studies
to ensure applicability of these results in diverse populations with
CMT.2* While there was no significant difference in parent-proxy
pCMT-QOL scores between the most common genotype (CMT1A)
vs all others, given the higher prevalence of CMT1A in this study,
genotype-specific correlative studies must be conducted to ensure
parental concordance with child scores remains high for all CMT
types. We did not assess parental CMT status; personal perception
may have an impact on their proxy-score. However, CMT can be
due to de novo mutations and are not always inherited; no significant
outliers were seen amongst the parent proxy scores to suggest that
parental CMT status might impact their assessment of their child's
CMT. As previously noted,'* there was a significant attrition in the
study group, limiting the number of parent-proxy repeat annual
assessments from baseline to year 5. Similar to the child measure,
the parent-proxy Total Score was fairly stable over 1 year, as was
the 1-year Parent-Proxy Global Impression of Change (PPGIC) score,
approximating 3 (“no change”). While the longitudinal responsive-
ness assessed by calculating the Pearson correlation coefficient for
the 1-year change in parent-proxy Total Score with the 1-year
change in CMTES score was not significant, the interpretation is lim-
ited by the fewer numbers of patients with longitudinal data. Based
on the known-group comparisons showing strong correlation with
disease severity as assessed by the CMTES (P < .0001), we antici-
pate the measure will be responsive to changes over time in disease
severity; however, definitive studies on this issue will require larger
numbers of patients evaluated longitudinally. Changes in the scores
in intervention trials will also help determine how responsive to
change the instrument will be. Finally, this parent-proxy version did
not assess the QOL in very young children (ages <8), who may have
the greatest responsiveness to therapeutic interventions and thus
are most in need of validated trial endpoints. Validation of items that
may be pertinent to the QOL in this age group is currently
underway.

The parent-proxy version of the pCMT-QOL PRO measure for
children ages 8 to 18 demonstrates robust psychometric properties
overall, and is complementary to the direct-report child pCMT-QOL
PRO measure. The parent-proxy version can be used along with the
recently validated pCMT-QOL PRO measure, either in a clinical set-
ting or as a trial endpoint, to provide a holistic assessment of the dis-
ease burden experienced by the child with CMT, complementing the
information obtained from the child version, and predicting when

direct report data are unavailable.
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APPENDIX A: PEDIATRIC CHARCOT-MARIE-TOOTH QUALITY OF LIFE INSTRUMENT (pCMT-QOL), PARENT-PROXY VERSION AGES
8TO 18

ID:

Pediatric Charcot Marie
Tooth Quality of Life
Instrument (pCMT-QOL)

Parent-Proxy Version (for children ages 8-18)

Parents/Legal Guardians:
Please complete this questionnaire. Only one parent needs to complete the
guestionnaire. If you have more than one child with CMT, please complete a

separate questionnaire for each child.

There is no right or wrong answer for this questionnaire. Please choose only
one answer for each question, and please answer all questions.

There is a separate questionnaire for children, which the child must complete.
We prefer that they answer those questions on their own, but if they have
trouble holding the form or the pencil on their own, you may help circle the
answers they choose
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Please mark one box for each sentence below:

Symptoms:
Almost Almost
Lately, Never never Sometimes always Always
1 | Your child seems tired even with EOI Ell E2| E3] |:4]
little activity
2 | Your child complains often of ] ] ] (] L]
pain 0 1 2 3 4
3 | Your child has difficulty doing ] ] ] ] (]
things because of pain 0 ! 2 3 4
4 | Your child has pain that lasts for ] 1 ] ] (]
along time 0 i 2 2 4
5 | Your child complains of leg or ] ] ] 1] ]
hand cramps 0 ! 2 . g
6 | Your child complains of shaking ] ] ] ] (]
(tremor) in the hands or legs o 1 : 5 4
7 | Your child seems very sleepy ] ] ] ] [ ]
during the day 0 ! 2 3 4
8 Your child cannot do things they ] ] ] ] ]
want to because they are tired 0 1 2 3 4
9 Your child cannot do things they ] ] ] ] ]
want to because they are in pain 0 1 2 3 4
10 | Your child often trips and falls ] ] ] ] [ ]
0 1 2 3 4
11 | Your child has had trouble with ] ] ] ] L]
their balance while walking . 1 2 3 4
12 | Your child has tremor (shaking) ] ] ] (] (]
of the arms or legs that 0 1 . 3 4
interferes with physical activities
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Please mark one box for each sentence below:

WU ET AL

Function:
Almost Almost

Lately, Never never Sometimes always Always

13 | Your child can stand on their ] 1] ] ] 1]
tip toes ! ’ ’ ' °

14 | Your child can bend over without ] ] ] (] (]
losing their balance i 2 ¢ . a

15 | Your child is able to twist open a ] ] ] (]
jar lid by themselves 4 2 - . 0

16 | Your child is able to hold a plate ] ] ] ]
full of food (using one or 2 hands) 4 8 5 & 0
without spilling

17 | Your child is able to put on shoes ] ] ] ] 1]
(any type) all by themselves 4 3 2 ! 0

18 | Your child is able to zip up or ] ] ] ] ]
button their clothes all by 4 3 2 ! e
themselves

19 | Your child is able to use a pen or ] ] ] ] (]
pencil easily to write 4 g 2 L 2

20 | Your child can get in and out of a ] ] 1] (] 1]
bus or car easily 4 3 4 L 9

21 | Your child can keep up with the ] ] ] ] (]
family when you all go out 4 8 2 ! o
together

22 | Your child is able to do their daily ] ] 1] [ ] ]

4 3 2 1 0

activities without asking for help
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Please mark one box for each sentence below:

Social Activities:
Almost Almost
Lately, Never never Sometimes always Always
23 | Your child enjoys physical ] ] ] [ ] (]
activities with friends 4 3 B § g
24 | Your child can keep up with their ] ] ] ] 1]
friends during physical activities 4 : & ! g
25 | Your child spends a lot of time at ] ] ] ] 1
home instead of outside because o 1 : S 4
of CMT
26 | Your child tires out faster than ] ] ] 1] 1]
others during physical activity o 4 8 . B
27 | Your child is excluded when their ] ] ] ] 1
friends plan physical activities u ! 2 3 4
28 | Your child avoids any task that ] ] ] ] 1
involves physical activity 0 ! 2 : 4
29 | Your child likes to be by ] ] 1] ] ]
themselves rather than with a ° 1 & 3 E:
group of friends
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Please mark one box for each sentence below:
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Feelings:
Almost Almost
Lately, Never never Sometimes always Always
30 | Your child seems frustrated 1] 1] ] ] ]
because of their CMT 0 ! 2 ’ !
31 | Your child seems lonely ] ] (] (]
0 1 2 3 4
32 | Your child seems sad ] ] [ ] (]
0 1 2 3 4
33 | Your child seems angry ] ] ] L] ]
0 1 2 3 4
34 | Your child seems anxious ] ] ] ] (1]
0 1 2 3 4
35 | Your child seems unhappy about ] ] ] ] (]
how they look 0 ! 2 3 4
36 | People made fun of your child’s 1 ] ] ] 1
feet or hands 0 a 2 2 4
37 | Your child worries that their ] ] ] [ ] (1]
health will get worse in the future 0 1 2 3 4
38 | Your child seems bothered by ] ] | ] [ ]
having to depend on others to o 4 2 3 4
help them
39 | Your child has problems with ] ] ] ] (]
anger management 0 ! 2 3 4
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Please mark one box for each sentence below:

Almost Almost
Lately, Never never Sometimes always Always
40 | Your child finds it hard to I;' |1:| ;I I;l I;l
concentrate
41 | Your child forgets tasks that they 1 ] ]
need to do 0 ! & S &
42 | Your child has to read something ] ] ]
several times to understand it 0 ! 2 3 4
43 | Your child has trouble paying ] ] ] ]
attention 0 1 2 3 &
44 | Your child reads slower than ] ] ] ] ]
other kids 0 . B S 4
45 | Your child has difficulty with ] ] ] ] ]
finding the right words in a o ) 2 3 4
conversation
46 | Your child has a hard time ] ] ] ] ]
keeping track of their work 0 1 2 . 4
47 | People have trouble ] ] ] ] ]
understanding your child when g ) 2 3 4
they talk
48 | Your child has more trouble ] ] ] ] ]
completing their work on time 0 1 2 3 4
than other kids
49 | Your child gets easily frustrated ] ] ] ] ]
with their assigned reading or 0 1 2 3 4
writing projects
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Please mark one box for each sentence below:

Social Skills:
Almost Almost
Lately, Never never Sometimes always Always
50 | Your child appears confident |4:I l;' I;l ;] I;l
when with their friends
51 | Your child appears confident ] ] ] ] [ ]
when with adults i 3 % . é
52 | Your child is well-behaved when ] ] ] 1 ]
outdoors 4 2 & ! 0
53 | Your child gets along well with ] ] ] ] (]
the family 4 3 2 ! 0
54 | Your child seems happy at home ] ] ] ] ]
4 3 2 1 0
55 | Your child gets along well with ] ] 1] 1] L]
their friends 4 3 2 ! 0
56 | Your child seems comfortable ] ] ] ] (]
expressing their opinions 4 2 e L B
57 | Your child takes pride in being ] ] ] ] (]
independent 8 8 2 . .

APPENDIX B: ITEM WEIGHTS FOR SCORING THE PARENT-
PROXY VERSION OF THE pCMT-QOL WITH SAMPLE
CALCULATION

The final Parent-Proxy pCMT-QOL consists of the following domains:

Domain Questions Composites Total
Symptoms 1-12 Physical composite Total score
Function 13-22

Social activities 23-29

Feelings 30-39 Mental composite

Cognition 40-49

Social skills 50-57

Each question in the domain has a possible score ranging from
0 (not affected at all) to 4 (severely impacted). Below, we have pro-
vided the weights, derived from the means of all responses per item
from study participants, for the individual questions per domain of the
parent-proxy pCMT-QOL:

To score a newly completed survey, let us assume a parent com-
pletes the seven-item Social Activities domain (items 23-29), and gets
the following scores: 0, 2, 1,0, 4, 3, 2

e Step 1: Calculate the weighted sum score: multiply the above
weights to each question's score and add them up:

0%1.272171254 + 2*2.290519878 + 1*1.340557276
+ 0*2.530674847 + 4*1.476038339 + 3*1.588414634
+ 21207430341 = 19.01
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e Step 2: Transform the parent's weighted sum score to a percentage

o « 0 M N ™
f the worst possible weighted sum score: R DY S 338
0 ’ : ' S8FE588¢E
i i i E O N N © ©® © N
o First calculate the worst possible weighted sum score for that 5 S5B8887% §
domain (ie if the parent had selected 4's for all seven questions Y oo n 9N R N @
2 660 o S S o 3
in that domain):
4*1.272171254 + 4*2.290519878 + 4*1.340557276 w
+ 4*2.530674847 + 4*1.476038339 + 4*1.588414634 ]
©
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wv wn un wn
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