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Abstract
The primary aim of this study was to describe the psychometric properties of an adult revision of the 28 item Personal Adjustment
and Role Skills Scale (PARS-III). This scale was originally developed to assess psychosocial adjustment in children 4–18 years of age
and has been applied in boys with Duchenne muscular dystrophy (DMD) and was found to be reliable and valid. Within the context of
a longer lifespan in dystrophinopathies there is a growing need to assess psychosocial adjustment in an adult population. The original 28
items questionnaire was administered to parents of 90 adult men with DMD. The items of the PARS-III were rated by three experts, one
parent, and one adult with DMD to indicate appropriateness of the items. For 22 items, there was consensus among the raters. Results of the
Confirmatory Factor Analysis show an acceptable fit and closely resembles the original factor structure of the PARS-III, thereby justifying
the use of the previously identified six subscales of psychosocial adjustment. In conclusion, the current 22 item PARS-Adult is a valuable,
reliable, and valid screening of psychosocial adjustment in adult DMD patients. With this tool, continuity of assessment and follow up can
be guaranteed in this clinical population.
© 2021 Elsevier B.V. All rights reserved.
Keywords: Adult; Duchenne muscular dystrophy; Psychosocial adjustment; Screening.

1. Introduction
Duchenne Muscular Dystrophy (DMD) is the most
common inherited childhood neuromuscular disorder. DMD
is an X-linked progressive disorder. The worldwide estimated
prevalence is 4.78 per 100,000 males [1]. The absence
of dystrophin as in DMD leads to muscle weakness and
subsequent physical symptoms such as fatigue, respiratory
difficulties, cardiac complications. Boys with DMD usually
get diagnosed between 2-7 years [2], and become wheelchair
dependent by age of 12. Life expectancy has significantly
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increased in the last two decades: patients with DMD are
now expected to live into their 30s and beyond [3].
As dystrophin is known to play a role in brain functioning
there is growing interest in brain involvement. Brain related
comorbidities such as problems with learning and IQ as well
as behavioral problems such as autism spectrum disorders
and attention deficit disorders, are now well described and
need special care in diagnostics, treatment, and rehabilitation
[4,5]. Many men living with DMD are psychosocially well
adjusted [6]. More limiting factors e.g., physical restrictions
and medical complications may hinder a healthy transition
from adolescence to adult life, as (young) men with DMD
rely more on others during daily activities. Loss of ambulation
reduces independence and increases the risk of becoming
isolated from peers [7]. After high school, personal contact
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and social engagement become more challenging in young
adulthood for patients with DMD [8]. As the disease
progresses, there is an increased risk of depression and
anxiety [6,9,10]. Moreover, interviews with adults with DMD
indicate that they experienced anxiety when confronted with
the progressiveness of the disease [11]. They felt anxious or
worried when they transitioned to using a wheelchair and
started using a respirator. However, the literature on anxiety
and depression in DMD is diverse. As mentioned before,
many men with DMD are psychosocially well adjusted [6],
which is in line with results of [12] Hendriksen et al. (2009)
and [13] Elsenbruch et al. (2013) reporting improving ability
to adjust with age. Presumably, patients with DMD learn
to adjust to the more advanced stages of the disease in
general, but when confronted with their worsening health they
experience anxiety and depression. These findings emphasize
the importance and the challenge of assessing coping with
and adjustment to a chronic and progressive disorder from
childhood into adulthood.
The standards of care for DMD strongly advice
regular mental health screening for males with DMD
[4]. Four instruments are recommended: the Patient
Health Questionnaire (PHQ-9; [14]) depression scale,
the Generalized Anxiety Disorder 7-item scale (GAD-7;
[15]), the Strength and Difficulties Questionnaire (SDQ;
[16]) for mental health problems, and the Personal
Adjustment and Role Skills Scale-III (PARS-III). The PARSIII parent-reported questionnaire assesses six domains of
psychosocial adjustment i.e. dependency, peer relations,
anxiety, productivity, withdrawal, and hostility, where
psychosocial adjustment is defined as “the adaptive task
of managing frustrations and upsetting feelings provoked
by a disease, and preserving an emotional balance” [17].
The PARS-III has been specifically developed to measure
psychosocial adjustment in children with chronic physical
illnesses [18]. Hendriksen et al. (2009) [12] reported the
PARS-III to be a promising and useful clinical and research
measure for boys and adolescents with DMD. One important
shortcoming of the PARS-III is the age range of 5 to 17
years. An instrument to measure psychosocial adjustment in
adult men with DMD has not been developed yet. This raises
the question whether the PARS-III might be a reliable and
valid instrument to measure psychosocial adjustment in an
adult (DMD-) population.
As the items are originally formulated to address
maladjustment behavior in children (e.g., does not respond
to discipline) we hypothesized that some of the original
PARS-III items need to be adjusted or removed from a new
adult version of the PARS-III (PARS-Adult, [PARS-A]). The
primary aim of this study was to establish the psychometrics
of the new shortened PARS-A for use in the adult DMD
population. We expect that after the removal of some of
the items the structure of the PARS-A will be identical to
the one documented in the original study by [19] Walker
et al. (1990) (hypothesis 1). We also hypothesized that the
PARS-A will reach acceptable levels of reliability and validity

(Hypothesis 2). Our secondary aim was to assess psychosocial
adjustment in adult males with DMD. As described earlier,
overall psychosocial adjustment increases with age [20,21]
which was also seen within the DMD population [12,13].
Therefore, we expect adults with DMD to have higher scores
on PARS items, reflecting better adjustment as compared
to boys with DMD (hypothesis 3). The third aim was to
describe a cutoff score for the shortened adult version of the
PARS-A.

2. Methods
2.1. Participants
Parents of patients with DMD were invited to participate
by letter /email/information via several platforms: 1)
parents of patients registered in the database of Leiden
University Medical Center (LUMC), 2) websites of University
Medical Centers (UMC); patient associations (Spierziekten
Nederland and Duchenne Parent Project) and a Dutch center
specialized in Duchenne (Duchenne Centrum Nederland) and
3) practitioners of a Dutch workgroup called All Against
Duchenne in the Netherlands (ALADIN). Informed consent
was obtained from all participants and/or their legal guardians.
In 2009 Hendriksen et al. [10] published a study on the
psychometric properties and clinical utility of the PARS-III
in boys and males with DMD, focusing on children. Data on
the PARS-III of adults (>18 years) were excluded.
Combining data of the study of Hendriksen et al. (2009)
[12] and our study, 110 Dutch parents and 275 American
parents participated (see Fig. 1). The mean age of the males
was 13.39 (SD = 6.81) with a minimum age of 3 years and
maximum of 41 years old. As this study focusses on the
DMD adult population, 292 males of 17 years or younger
were excluded from analysis. Participants with incomplete
data on the PARS-III were also excluded. The final sample
included data from 90 parents of patients with DMD (N=90)
in total. The mean age of the males was 23.54 (SD= 5.84),
with a minimum age of 18 years and a maximum age of 41
years. To estimate parents’ socioeconomic status (SES), they
were asked to rate their educational status on a 5-point scale
ranging from “some high school or less” to “professional
or graduate degree”, as previously done in the Child Health
Questionnaire [22]. The Shapiro Wilk test was performed to
test whether educational status was normally distributed in our
study population (D [76]= 0.86, p < .001). The distribution
was negatively skewed toward higher levels of educational
attainment, suggesting a response bias toward a higher SES
than expected in the general population. Next to that, we
estimated how many of the participants are living with their
parents/caregivers. Of the 35 responses in our sample, 91.4%
of the men with DMD were living with their parents. So, we
believe that a by proxy version is feasible for adult males with
DMD, especially for those who are living at their parents’
home.
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Dutch participants
included
(n = 63)
Participants that
participated in the study of
Hendriksen et al. (2009)
(n = 338)

Participants recruited for this
current study
(n = 47)

Participants of both studies combined
in one sample
(n = 385)

American
participants
included
(n = 275)

Participants excluded based on age
(n = 293)

Participants excluded based on
incomplete data on the PARS-III
(n = 2)

Final sample
(n = 90)

Fig. 1. Flowchart of the final study sample.

A kappa value of κ ≥.60 indicates substantial agreement
[23]. If no consensus was reached between the reviewers,
an item was deleted. The six removed questions were not
spread evenly across the original domains; the subscales
peer relations, anxiety/depression, and withdrawal have the
same number of items on the PARS-A as on the PARSIII; one item got excluded from both the dependency, and
productivity subscale; and four questions from the hostility
subscale. Consequently, there were 22 items appended in
further analysis.

2.2. Measures
Parents were asked to complete the PARS-III and other
various items assessing demographics (age of patient with
DMD, parental educational status, living situation), and
disease parameters (e.g., use of steroids) were included.
The Psychosocial Adjustment and Role Skills Scale III
[18] is a standardized questionnaire of 28 items originally
designed to measure youth psychosocial adjustment. Parents
were asked to rate how often their son showed certain
behaviors on a 4-point Likert scale: “never or rarely”,
“sometimes”, ‘often’, “always”. Twenty items are based on
reversed scoring. The total score is calculated by summing
up scores on the items, resulting in a possible minimum
score of 28 points and a maximum score of 112 points,
where higher scores indicate better adjustment. The items
can be divided into six psychosocial subscales: peer relations,
dependency, hostility, productivity, anxiety/depression, and
withdrawal. Previous research [12] showed that the PARSIII scale is a valid and reliable index to assess psychosocial
adjustment in boys with DMD (<18 years old). Furthermore,
it was found that a total score below 71 indicates a higher
risk for adjustment problems.
In order to attain the best possible PARS-III version
for adults (PARS-A), items of the original PARS-III were
separately and independently presented to three experts in
clinical and psychological care, one adult patient, and one
parent. They were asked to indicate whether the items were
appropriate for a parent to answer about their adult son with
DMD. Fleiss multi-rater Kappa was used to measure the
inter-rater reliability between the five independent reviewers.

2.3. Statistical analysis
Data analysis was performed using SPSS (IBM, USA,
version 26). Initially, demographic variables were calculated
(see Table 1). To examine whether the 22 items of
the PARS-A loaded on the six domains as predicted, a
structural equation-based confirmatory factor analysis (CFA)
was conducted as suggested in literature [24,25] using AMOS
(version 26) . CFA is a method to verify a factor structure
that has already been defined. The Comparative Fit Index
(CFI), Root Mean Square Error of Approximation (RMSEA),
and standardized root mean square residual (SRMR) were
calculated to evaluate the goodness-of-fit for the factor
solution. A CFI-value close to .90, and the SRMR of
≤.09 suggest a good fit according to the combination rules
recommended by Hu and Bentler (1999) [26]. A RMSEA
value between .08 and .10 is a mediocre fit and a value of
≤.08 a good fit ( [27]. To interpret the internal consistency,
reliability coefficients (Cronbach’s alpha) was calculated for
total scores and scores on the six subscales of PARS-A. For
3
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Cronbach’s α of the total PARS-A scale was .87, indicating
good internal consistency. The subscales showed acceptable
internal consistency with α-values ranging from .70 for
productivity to .89 for peer relations.
We compared our data of adult males with DMD to a group
of boys <18 years with DMD [12] (Table 5). Our preliminary
data show that on average, the total
PARS-A score was higher within the adult group
(μ = 68.51, SD = 9.43) than within the children group
(μ = 65.63, SD = 9.26). However, our data on the different
(sub)scales were not normally distributed, as assessed by
the Shapiro-Wilk test (p <.001). Nonetheless, non-parametric
comparisons of our data also indicate better psychosocial
adjustment in adults with DMD than in boys with DMD.
Subscale comparisons showed that the adult males also scored
significantly higher on hostility and dependency (see Table
5), indicating lower perceived hostility and dependency in
adults than in boys with DMD. Scores on productivity and
anxiety/depression subscales were also higher in adults, but
these group differences were not significant. Regarding the
peer relations and withdrawal subscales, adults with DMD
scored lower than boys with DMD, but these differences were
also not statistically significant.

Table 1
Patient characteristics of the adult DMD sample (N = 90).
Variable
Clinical diagnosis
Duchenne muscular dystrophy
Country
The Netherlands
United States of America
Age in years
Highest parental education¹
1 (some high school or less)
2 (high school degree or GED)
3 (vocational school or some college)
4 (college degree)
5 (professional or graduate degree)
Steroid use²
Yes
No
Not anymore
Lives with parents³
Yes
No
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N

%

90

100

50
40

55.6
44.4

5
9
17
29
18

5.6
10.0
18.9
32.2
20.0

23
46
8

25.6
51.1
8.9

32
3

91.4
8.6

Mean

SD

Range

23.54
4.00

5.84
1.16

18 - 41
(1 - 5)

Note. ¹12 missing values; ²13 missing values; ³55 missing values.
Abbreviations used: GED=General Educational Development; N=number;
SD = standard deviation.

total scores, a coefficient of α ≥.80 was set as a minimum
limit of acceptance and for the six subscales a coefficient of
α ≥.70 [28].

4. Discussion
To our knowledge this is the first study to describe
assessment of psychosocial adjustment in an adult sample
of DMD patients. Until now only the childhood version of
the PARS-III (age 4-18 years) has been used as according
to the recent standard of care [4]. Based on the childhood
version of the PARS-III [18] we constructed an adjusted adult
version (PARS-A) which was validated by a group of DMD
experts. Our results show that the 22-item PARS-A by proxy
questionnaire is a reliable and valid instrument for screening
psychosocial adjustment in a DMD adult population. The six
previously identified domains of psychosocial adjustment in
boys with DMD could be replicated in an adult population
(hypothesis 1) and the internal consistency of the total PARSA was good (α =.87), and acceptable for the subscales with
α-values ranging from .70 to .89 (hypothesis 2). The data in
our sample suggest a preliminary clinical relevant cutoff point
of 59.1 for the PARS-A. Due to the reduced number of items,
this cutoff score is lower than the cut-off of 72.3 estimated
by [12] Hendriksen et al. (2009) for the PARS-III.
In keeping with earlier findings [6,12,13,32], psychosocial
functioning improves with advancing age. Using the PARSA we found that adult males with DMD score higher on
the PARS items than children and adolescents, suggesting
better psychosocial adjustment with older age (hypothesis
3) and thus showing better coping mechanisms despite the
progressive nature of DMD. Interpretation of comparisons
between adults and children on the six domains should be
done with caution. However, as the structure of the PARSIII and PARS-A is similar, it is possible to monitor patients
psychosocial functioning into adulthood. Our suggestion is to
assess children and adolescents with DMD with the PARS-

3. Results
3.1. Primary Analysis
Fleiss Multirater Kappa was calculated to determine the
level of agreement between the five independent reviewers
on the items of the original PARS-III. A substantial strength
of agreement was reached, κ = .69.
The results of the Confirmatory Factor Analysis are
presented in Table 2. Our data provided an acceptable fit
with a CFI of .88, RMSEA of .082 and SRMR of .085. With
this acceptable fit a supplementary EFA is not necessarily
recommended [29]. Factor loadings ≥.50 and estimated itemfactor correlations are shown in Table 2. Factor loadings on
the 22 items of the PARS-A closely correspond with the factor
loadings on the 28 items of the PARS-III. The factors included
in our model resemble the original factor structure of the
PARS-III closely, thereby justifying use of the six subscales
of psychosocial adjustment that were previously identified.
The Pearson correlations corrected for attenuation are
presented in Table 3. Subscale inter-correlations provide
information on construct validity. Correlations among
subscales ranged from .21 (p >.05) to .66 (p <.001)
indicating that some subscales were significantly related (see
Table 3).
Mean scores, SD, SE and α-coefficients for the total PARSA score and each subscale are provided in Table 4. The
descriptive data suggest that 59.1 (mean – 1SD, as proposed
by Pless et al., (1994) [30] and Witt et al., (2003) [31] would
be an appropriate cutoff score for the PARS-A.
4

ARTICLE IN PRESS

JID: NMD

[m5+;January 21, 2022;3:44]

P.M.M. Weerkamp, P. Collin, R.J. Maas et al.

Neuromuscular Disorders xxx (xxxx) xxx

Table 2
Short item descriptions and results of confirmatory factor analysis: Factor loadings and estimated correlations (in italic).
Item description

Factor loadings and estimated correlations
F1

1. Spent time with friends
.75
2. Made friends without difficulty
.83
3. Joined others of own accord
.86
4. Had many friends
.85
5. Wanted help in things
6. Unable to decide for himself
7. Asked for help
8. Flared up if could not have own way
9. Became upset if others did not agree
10. Stayed with task until finished
11. Made full use of abilities
12. Kept on task even when difficult
13. Complained about problems
14. Seemed restless
15. Said people didn’t care about him
16. Seemed sad
17. Said he couldn’t do things right
18. Acted afraid
19. Stared without doing anything
20. Appeared listless
21. Seemed unaware of things
22. Showed little interest in things

F2
.13
.16
.23
.21
.00
.00
-.01
-.01
-.01
.00
.00
.01
.00
.01
.00
.00
.00
.01
.02
.02
.01
.01

.66
.50
.91

F3
.00
.00
.00
.00
.00
.10
.05
.50
.01
.01
.02
.04
.00
.00
.00
.00
.00
.00
.02
.02
.01
.01

F4
.00
.00
.00
.00
.00
.00
.01
.44
.35
.00
.00
.00
.02
.04
.03
.03
.03
.04
-.01
-.01
.00
-.01

.90
.88

.50
.70
.79

F5
.00
.00
.01
.01
.02
.01
.10
-.01
-.01
-.01
.08
.18
.26
.00
.00
.00
.00
.00
.02
.02
.00
.01

F6
.00
.00
.00
.00
.00
.00
.00
.06
.05
.00
.00
.00
.07
.14
.11
.12
.11
.14
.04
.04
.02
.02

.66
.82
.69
.76
.76
.81

.76
.75
.56
.67

.01
.01
.01
.01
.01
.00
.03
-.01
-.01
.01
.01
.02
.02
.04
.03
.03
.03
.04
.22
.21
.08
.12

Note. F1 = peer relations; F2 = dependency; F3 = hostility; F4 = productivity; F5 = anxiety/depression; F6 = withdrawal.
Table 3
Correlation Matrix (Pearson Coefficients) for the six subscales.

Peer relations
Dependency
Hostility
Productivity
Anxiety/depr
Withdrawal
∗∗∗ p

Peer relations

Dependency

Hostility

Productivity

Anxiety/depr

Withdrawal

1.00
.08
.03
.12
.22∗
.34∗∗∗

1.00
.21∗
.42∗∗∗
.31∗∗∗
.42∗∗∗

1.00
.10
.66∗∗∗
.35∗∗∗

1.00
.20
.31∗∗∗

1.00
.56∗∗∗

1.00

∗p

Note.
< .001;
< .05.
Abbreviations used: depr=depression.
Table 4
Mean Scores, SD, SE, and α-Coefficient for the PARS-A total scale and six subscales.

PARS total
Peer relations
Dependency
Hostility
Productivity
Anxiety/depression
Withdrawal

Mean

SD

SE

N

α-coefficient

Number of items

68.51
8.40
9.42
6.93
8.48
20.84
14.43

9.43
3.43
2.01
1.53
2.23
3.48
2.02

.994
.362
.211
.161
.235
.366
.213

90
90
90
90
90
90
90

.873
.893
.720
.882
.700
.883
.776

22
4
3
2
3
6
4

Abbreviations used: N=number; PARS-A=Personal Adjustment and Role Skills Scale Adult; SD=standard deviation; SE=standard error.

III (as recommended by the Standards of Care [4], and adult
males with DMD with the 22 items of the PARS-A.
A limitation of our study is the non-longitudinal follow-up
design of our cohort study. For the current study, we used
a convenience sample of 90 patients. It consists however
of the largest adult DMD population assessed until now
with this questionnaire. Secondly, data came from parents
of adult patients instead of the adult patients themselves.

This might have led to distorted data. For example, the so
called ‘disability paradox’ should be considered within our
population. This term was used by Albrecht & Devlieger
(1990) [33] describing the fact that most external observers
find it counter intuitive that patients who have serious
and lasting disabilities have a good quality of life (QOL).
Landfeldt et al. (2016) [6] encountered the same tendency
in a large cohort of boys with DMD reporting lower QOL
5
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Table 5
Psychosocial adjustment scores of adult males with DMD compared to boys with DMD in the study of Hendriksen et al. (2009).

PARS total
Peer relations
Dependency
Hostility
Productivity
Anxiety/depression
Withdrawal

Number of
items

Adults with DMD
(N = 90), μ

Boys with DMD
(N = 262), μ

Adults with DMD
(N = 90), M

Boys with DMD
(N = 262), M

Wilcoxon Signed-Rank
Test

22
4
3
2
3
6
4

68.51 (9.43)
8.40 (3.43)
9.42 (2.01)
6.93 (1.53)
8.48 (2.23)
20.84 (3.48)
14.43 (2.02)

65.63 (9.26)
8.91 (3.07)
8.92 (1.76)
5.68 (1.70)
7.77 (2.19)
20.02 (2.92)
14.32 (1.98)

70 (9.43)
8 (3.43)
10 (2.01)
8 (1.53)
9 (2.23)
22 (3.47)
15 (2.02)

67 (9.21)
9 (3.10)
9 (1.75)
6 (1.68)
8 (2.20)
21 (2.96)
15 (1.97)

2.58∗
−1.71 NS
2.21∗
4.91∗∗∗
1.93 NS
0.55 NS
−1.86 NS

Note. ∗∗∗ p < .001; ∗ p < .05.
Abbreviations used; DMD=Duchenne muscular dystrophy; μ=mean; M=median; N=number; NS=not significant.

as reported by caregivers. It would have been useful to
have a self-report measure next to the by proxy reports.
However, a self-report version of the PARS-III/PARS-A does
not yet exist. Another concern to our study is the relatively
high level of parental educational attainment, which may
suggest that there is a response bias toward higher SES.
As parental SES may influence somatic and psychological
health in adolescence and early adulthood [34], a higher SES
may have been a bias in our study. Another limitation is that
parents and caregivers completed the original (child-oriented
items) of the PARS-III which contained six items that were
rated inappropriate by adult men with DMD. This may have
had a demotivating impact on the recipient, and it may have
a mild negative skew to our results. In the current study,
we used the by proxy version as is used in children to test
the validity of the psychosocial adjustment concept in adult
DMD patients. As validity has been proved, future research
can be done with the 22-item PARS-A questionnaire as a by
proxy and a self-report version in a greater sample of subjects.
Along those lines, convergent evidence of the
PARS-A scores should be evaluated to determine
sensitivity and specificity for a cut-off score. Suggesting
to measure the PARS-A against other questionnaires
recommended by the standards of care [4] e.g., the PHQ-9
or GAD-7. Furthermore, future research should consider that
the living situation of an adult men with DMD (e.g. with
parents, in a special sanatorium or living independently) may
be an important predictive factor for psychosocial adjustment.
The data of our current study do not allow such an analysis
as the living situation of 58 patients was unknown.
In conclusion, our preliminary data show that the current
22 item PARS-A is a valuable, reliable, and valid screening of
psychosocial adjustment in adult DMD patients older than 18
years. As of their increased life expectancy, closely following
up transition from childhood into adulthood is highly essential
in the care for Duchenne patients. In using an adjusted –adultversion of the previously reported childhood version [12],
continuity of assessment and follow up can be guaranteed in
this clinical population. In the light of the recently published
revision of the standards of care [4], the PARS-A is a
new, essential, and easy to administer screening instrument
to be included in clinical practice. The preliminary cutoff
score of 59.1 should be used with caution, but if a patient

obtains a score below this cut-off point, further clinical driven
assessment is advised.
Compliance with Ethical Standards
Conflict of Interest
The authors declared no potential conflicts of interest with
respect to the research, authorship and/or publication of this
article.
Acknowledgement
This work was supported by Spieren voor Spieren
Foundation (SVS-15) and Duchenne Parent Project NL. We
also gratefully acknowledge support to P.W and J.H. from
the European Union Horizon 2020 Framework Programme
research and innovation program ‘Brain Involvement iN
Dystrophinopathies’ (grant agreement, 847826) .
References
[1] Mah JK, Korngut L, Dykeman J, Day L, Pringsheim T, Jette N. A
systematic review and meta-analysis on the epidemiology of Duchenne
and Becker muscular dystrophy. Neuromuscul Disord 2014;24:482–91.
doi:10.1016/j.nmd.2014.03.008.
[2] Emery AE, Muntoni F, Quinlivan RC. Duchenne muscular dystrophy.
2015.
[3] Saito T, Kawai M, Kimura E, Ogata K, Takahashi T, Kobayashi M, et al.
Study of Duchenne muscular dystrophy long-term survivors aged 40
years and older living in specialized institutions in Japan. Neuromuscul
Disord 2017. doi:10.1016/j.nmd.2016.11.012.
[4] Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A,
Colvin MK, et al. Diagnosis and management of Duchenne muscular
dystrophy, part 3: primary care, emergency management, psychosocial
care, and transitions of care across the lifespan. Lancet Neurol
2018;17:445–55. doi:10.1016/S1474- 4422(18)30026- 7.
[5] Hendriksen JGM, Thangarajh M, Kan HE, Muntoni F, Aoki DY,
Collin DP, et al. 249th ENMC International Workshop: The role
of brain dystrophin in muscular dystrophy: Implications for clinical
care and translational research. Neuromuscul Disord 2020;30:782–94.
doi:10.1016/j.nmd.2020.08.357.
[6] Landfeldt E, Lindgren P, Bell CF, Guglieri M, Straub V, Lochmüller H,
et al. Health- related quality of life in patients with Duchenne muscular
dystrophy: A multinational, cross-sectional study. Dev Med Child
Neurol 2016;58:508–15. doi:10.1111/dmcn.12938.
[7] Colvin MK, Poysky J, Kinnett K, Damiani M, Gibbons M, Hoskin J,
et al. Psychosocial management of the patient with Duchenne muscular
dystrophy. Pediatrics 2018;142:S99–106. doi:10.1542/peds.2018-0333L.
6

JID: NMD

ARTICLE IN PRESS

P.M.M. Weerkamp, P. Collin, R.J. Maas et al.

[m5+;January 21, 2022;3:44]

Neuromuscular Disorders xxx (xxxx) xxx

[8] Pangalila RF, Van Den Bos GA, Bartels B, Bergen M, Stam HJ,
Roebroeck ME. Prevalence of Fatigue, Pain, and Affective Disorders
in Adults With Duchenne Muscular Dystrophy and Their Associations
With Quality of Life. Arch Phys Med Rehabil 2015. doi:10.1016/j.apmr.
2015.02.012.
[9] Latimer R, Street N, Conway KC, James K, Cunniff C, Oleszek J, et al.
Secondary Conditions among Males with Duchenne or Becker Muscular
Dystrophy. J Child Neurol 2017. doi:10.1177/0883073817701368.
[10] Pangalila RF, Van Den Bos GAM, Stam HJ, Van Exel NJA,
Brouwer WBF, Roebroeck ME. Subjective caregiver burden of parents
of adults with Duchenne muscular dystrophy. Disabil Rehabil 2012.
doi:10.3109/09638288.2011.628738.
[11] Fujino H, Iwata Y, Saito T, Matsumura T, Fujimura H, Imura O. The
experiences of patients with Duchenne muscular dystrophy in facing
and learning about their clinical conditions. Int J Qual Stud Health
Well-Being 2016;11:1–8. doi:10.3402/qhw.v11.32045.
[12] Hendriksen JGM, Poysky JT, Schrans DGM, Schouten EGW,
Aldenkamp AP, Vles JSH. Psychosocial adjustment in males with
Duchenne muscular dystrophy: Psychometric properties and clinical
utility of a parent-report questionnaire. J Pediatr Psychol 2009;34:69–
78. doi:10.1093/ jpepsy/ jsn067.
[13] Elsenbruch S, Schmid J, Lutz S, Geers B, Schara U. Self-reported
quality of life and depressive symptoms in children, adolescents, and
adults with duchenne muscular dystrophy: A cross-sectional survey
study. Neuropediatrics 2013;44:257–64. doi:10.1055/s- 0033- 1347935.
[14] Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief
depression severity measure. J Gen Intern Med 2001. doi:10.1046/j.
1525-1497.2001.016009606.x.
[15] Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for
assessing generalized anxiety disorder: The GAD-7. Arch Intern Med
2006. doi:10.1001/archinte.166.10.1092.
[16] Goodman R. The strengths and difficulties questionnaire: A research
note. J Child Psychol Psychiatry Allied Discip 1997. doi:10.1111/j.
1469-7610.1997.tb01545.x.
[17] Moos RH, Tsu VD. The Crisis of Physical Illness: An Overview. Coping
with Phys. Illn., 1977. https://doi.org/10.1007/978-1-4684-2256-6_1.
[18] Stein REK, Jessop DJ. Manual for Personal Adjustment and Role Skills
Scale III (PARS III) 1990.
[19] Walker DK, Stein REK, Perrin EC, Jessop DJ. Assessing psychosocial
adjustment of children with chronic illnesses: A review of the technical
properties of PARS III. J Dev Behav Pediatr 1990. doi:10.1097/
00004703- 199006000- 00004.

[20] LeBlanc LA, Goldsmith T, Patel DR. Behavioral aspects of chronic
illness in children and adolescents. Pediatr Clin North Am 2003. doi:10.
1016/S0031- 3955(03)00072- 5.
[21] Eiser C, Jenney M. Measuring quality of life. Arch Dis Child 2007.
doi:10.1136/adc.2005.086405.
[22] Landgraf J, Abetz L, Ware J. Child Health Questinnaire (CHQ): a user’s
manual. Bost Heal Institute. New Engl Med Cent 1996.
[23] Landis JR, Koch GG. The Measurement of Observer Agreement for
Categorical Data. Biometrics 1977. doi:10.2307/2529310.
[24] Tinsley HEA, Tinsley DJ. Uses of Factor Analysis in Counseling
Psychology Research. J Couns Psychol 1987;34:414–24. doi:10.1037/
0022-0167.34.4.414.
[25] Field A. Discovering Statistics Using SPSS third edition. 2009.
[26] Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives. Struct
Equ Model 1999. doi:10.1080/10705519909540118.
[27] MacCallum RC, Browne MW, Sugawara HM. Power analysis and
determination of sample size for covariance structure modeling. Psychol
Methods 1996. doi:10.1037/1082-989X.1.2.130.
[28] Sattler JM. Assessment of children: cognitive applications. Jerome M.
San Diego: Sattler; 2001.
[29] Schmitt TA. Current methodological considerations in exploratory and
confirmatory factor analysis. J Psychoeduc Assess 2011;29:304–21.
doi:10.1177/0734282911406653.
[30] Pless IB, Feeley N, Gottlieb L, Rowat K, Dougherty G, Willard B. A
randomized trial of a nursing intervention to promote the adjustment of
children with chronic physical disorders. Pediatrics 1994.
[31] Witt WP, Riley AW, Coiro MJ. Childhood functional status, family
stressors, and psychosocial adjustment among school-aged children with
disabilities in the United States. Arch Pediatr Adolesc Med 2003.
doi:10.1001/archpedi.157.7.687.
[32] Uzark K, King E, Cripe L, Spicer R, Sage J, Kinnett K, et al.
Health-related quality of life in children and adolescents with Duchenne
muscular dystrophy. Pediatrics 2012;130. doi:10.1542/peds.2012-0858.
[33] Albrecht GL, Devlieger PJ. The Disability Paradox: Highly Qualified
of Life against All Odds. Soc Sci Med 1999;48:977–88.
[34] Huurre T, Aro H, Rahkonen O. Well-being and health behaviour
by parental socioeconomic status. Soc Psychiatry Psychiatr Epidemiol
2003. doi:10.1007/s00127- 003- 0630- 7.

7

