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Objective. This study examined the preliminary reliability and validity of the PedsQL™ Family Impact Module (PedsQL FIM) in
families of children with Barth syndrome (BTHS).Method. A total of 72 parents with children or youth between the ages of 5 and
19 participated in this study. Thirty-three parents of children with BTHS and 39 parents of unaffected children completed the
PedsQL FIM and a demographic information form. Internal consistency reliability and item-total correlations were calculated
to test the reliability of the PedsQL FIM. Construct validity was examined using the known-groups method. We estimated the
mean score differences of the PedsQL FIM between the two groups using three different models, including unadjusted,
multivariate regression, and propensity score matching with inverse probability of treatment weighting (PS-IPTW) models.
Results. The Cronbach’s alpha coefficients were greater than 0.70 for all scales of the PedsQL FIM, except for the
communication scale. The item-total correlations were significant for all scales with moderate to high correlations (p < 05). In
construct validity, the mean scores of the PedsQL FIM between the two groups were significantly different (p < 05) for all
scales and total score in the unadjusted and PS-IPTW models. However, in the multivariate regression model, the family
relationships scale was not significant between the two groups. Conclusion. The PedsQL FIM demonstrated adequate
measurement properties of preliminary reliability and validity in assessing the impact of children with BTHS on parental
health-related quality of life (HRQoL) and family functioning. Further research needs to be conducted to examine the
psychometric properties of the PedsQL FIM with a large sample of BTHS and with other pediatric rare diseases.

1. Introduction

With the rapid advancement of knowledge in the field of
human genetics, it has become increasingly imperative for
occupational therapists to possess a comprehensive under-
standing of rare genetic disorders to effectively provide
healthcare services to their clients [1]. Barth syndrome
(BTHS) is a rare, X-linked disorder found primarily in boys
[2]. In the United States, BTHS occurs in approximately 1 in
every 1,000,000 births [3]. BTHS is characterized by cardio-
myopathy, neutropenia, muscle weakness, growth delays,
and exercise intolerance [4, 5].

Cardiomyopathy typically manifests during the first two
years, predominantly affecting males who exhibit left ven-
tricular dysfunction and have symptoms indicative of heart
failure [6, 7]. Neutropenia refers to reduced neutrophils in
white blood cells, which play an important role in guarding
against bacterial infections [8, 9]. BTHS displays skeletal
muscle weakness and easy onset of fatigue; participating in
physical activities is difficult and requires great energy [4,
10]. Gross motor development in BTHS is delayed, and chil-
dren with BTHS typically have small stature and low weight
in their childhood, both of which are below average [11].
BTHS is classified as a mitochondrial disease exhibiting

Hindawi
Occupational erapy International
Volume 2023, Article ID 5588935, 6 pages
https://doi.org/10.1155/2023/5588935

https://orcid.org/0000-0001-6744-2274
https://orcid.org/0000-0001-5404-7646
https://orcid.org/0000-0003-1369-9052
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/5588935


muscular and neurological problems, leading to mitochon-
drial dysfunction and deficient cardiolipin [8, 11]. Mito-
chondria is a main producer of energy in cells, and
cardiolipin deficiency leads to mitochondria not generating
enough essential lipids crucial for maintaining mitochon-
drial structure leading to muscle weakness and exercise
intolerance [12, 13]. There is no cure or specific treatment
yet available for BTHS. Therefore, their families need life-
long support to cope with the daily caregiving challenges
they might face.

Storch et al. [7] reported that parents of children with
BTHS have significantly higher stress and distress levels than
parents of unaffected children. In addition, Lim [14]
reported that parental health-related quality of life (HRQoL)
and family functioning of the parents of children with BTHS
were significantly lower than those of unaffected children.
HRQoL is a multidimensional construct encompassing
physical, emotional, cognitive, and social functioning that
impacts an individual’s overall health and wellness [15, 16].
Quality of life, which is often interchangeably used with
HRQoL for certain constructs, is one of the important target
outcomes of occupational therapy to enhance clients’ ability
to engage in desired occupations as well as their caregivers
[17]. Several studies found that parental HRQoL and family
functioning are affected by their child’s health conditions
[14, 18–20]. The measurement of parental HRQoL could
provide significant insights into addressing the healthcare
needs of families as they confront the difficulties associated
with their child’s illness. However, identifying the relation-
ship among a child’s illness, the course of the illness, and
the impact on the family is a multifaceted and intricate pro-
cess [21]. Therefore, choosing an optimal instrument to
assess the impact of the child’s health condition on families,
including parents in particular, is critically important.

The PedsQL FIM assesses parental HRQoL and family
functioning [22], which has been reported as a reliable and
valid measure in assessing the impact of a child’s health con-
dition on parental HRQoL and family functioning [21–25].
In rare disease populations, however, there is a lack of evi-
dence of the psychometric properties of the PedsQL FIM.
According to the current Standards for Educational and Psy-
chological Testing, it is imperative to present evidence of the
reliability and validity of an instrument when utilized for a
particular population [26]. Therefore, this study examined
the preliminary reliability and validity of the PedsQL FIM
in families of children with BTHS. We hypothesized that
the PedsQL FIM would distinguish between families of chil-
dren with BTHS and those with unaffected children.

2. Methods

The PedsQL FIM data were previously analyzed and
reported to investigate the impact of raising children with
rare diseases on parental quality of life and family function-
ing [14]. However, the reliability and validity of the instru-
ment were assumed and not fully reported in the previous
study. In this study, the item and scale scores were reana-
lyzed to examine the preliminary reliability and validity of
the PedsQL FIM in families of children with BTHS.

2.1. Participants. A total of 72 parents with children or youth
between the ages of 5 and 19 participated in this study.
Inclusion criteria included (1) parents of children with
BTHS, or unaffected children, and (2) parents who were
English-speaking and able to read at an 8th-grade level.
Thirty-three parents of children with BTHS were recruited
by the Barth Syndrome Foundation. Thirty-nine parents of
unaffected children were recruited by word of mouth and
by flyers posted on the University of Florida (UF) depart-
ment websites and Listserv, Facebook groups, and Health-
Street. This study was approved by the UF Institutional
Review Board. Written informed consent was obtained from
each parent.

2.2. Instrument

2.2.1. The PedsQL™ Family Impact Module. The PedsQL™
Family Impact Module (PedsQL FIM) is a 36-item question-
naire assessing the impact of pediatric chronic health condi-
tions on parental HRQoL and family functioning [22]. This
assessment consists of 8 scales: (1) physical functioning, (2)
emotional functioning, (3) social functioning, (4) cognitive
functioning, (5) communication, (6) worry, (7) daily activi-
ties, and (8) family relationships. Each item is scored on a
5-point scale (never a problem = 0, almost never = 1, some-
times = 2, often = 3, and almost always = 4) and transformed
to a 0 to 100 scale (never a problem = 100, almost never =
75, sometimes = 50, often = 25, and almost always = 0).
The total score of the PedsQL FIM is calculated using the
mean of the 36 items. Within the PedsQL FIM, the Parental
HRQoL score is calculated by the mean of the items in the
physical functioning, emotional functioning, social function-
ing, and cognitive functioning. The family functioning score
is calculated by the mean of the items in daily activities and
family relationships. Higher scores indicate better parental
HRQoL and family functioning.

2.2.2. The Demographic Information Form. The demo-
graphic information form, generated by the investigators of
this study, consisted of (1) the child’s date of birth and age,
(2) marital status, (3) race, (4) employment, (5) level of edu-
cation, and (6) family income.

2.3. Statistical Analysis. The child and parent demographic
variables and study variables were analyzed with an
independent-samples t-test for continuous variables and
with Chi-square or Fisher’s exact test for categorical vari-
ables. Internal consistency reliability was calculated with
Cronbach’s alpha. Scales with coefficient values greater than
0.70 were considered acceptable group-level analyses [27].
Additionally, item-total correlations were calculated using
the Pearson correlation coefficient to assess the relationship
between each item comprising scales and the scale’s total
score.

Construct validity was determined using the known-
groups method [28]. The scale scores of the PedsQL FIM
were compared between the parents of children with BTHS
and parents of unaffected children. In the analysis, we esti-
mated the mean score differences between the two groups
using three different models including an unadjusted model
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(independent-samples t-test), multivariate regression model,
and propensity score matching with inverse probability of
treatment weighting (PS-IPTW) [29, 30]. Since the two
groups would likely have heterogeneous demographic char-
acteristics and those confounding factors could lead to
biased point estimates [29, 30], the PS-IPTW method was
applied to control for the demographic differences between
the two-comparison groups. When the demographic charac-
teristics were not balanced after the PS-IPTW, those vari-
ables were additionally controlled for the group
comparisons [31]. Statistical analyses were conducted using
SAS statistical software version 9.4 (SAS Institute, Inc.).
The alpha level was set at.05.

3. Results

Among 72 parents, 33 parents of children with BTHS and 39
parents of unaffected children completed the PedsQL FIM
and demographic information form. There were two missing
data in the parent employment status, one person each from
the groups.

3.1. Demographic Characteristics. Table 1 displays summary
statistics for child and parent demographic variables. Four
out of 7 demographic variables were significantly different
between the two groups, including child sex, parent race,
education, and employment status (all p < 05). Since BTHS
is an X-linked disorder that occurs in the male population,
the BTHS group in this study consisted of males only, which
caused the child sex variable significantly different between

the two groups. In the parent demographic variables, 20
(51.30%) parents were Non-Hispanic White in the unaf-
fected group versus 31 (93.94%) in the BTHS group. Simi-
larly, 31 (79.49%) of parents in the unaffected group had a
graduate or professional degree, as compared to 11
(33.33%) in the BTHS group. Thirty-one of the parents
(79.49%) in the unaffected group were employed full-time
versus 18 parents (54.55%) of the children with BTHS. Based
on these results, construct validity was examined by control-
ling for those significant demographic variables between the
two groups using the PS-IPTW methods in the following
section.

3.2. Reliability. Table 2 presents the internal consistency reli-
ability and item-total correlations of the PedsQL FIM for the
unaffected and BTHS groups. The PedsQL FIM demon-
strated strong internal consistency. The Cronbach’s alpha
coefficients were greater than 0.70 for all scales, except for
the communication in the BTHS group. The item-total cor-
relations were all significant with moderate to high correla-
tions for both groups (all p < 05).

3.3. Construct Validity. Before applying the PS-IPTW
method, child sex, parent race, education, and employment
status were significantly different between the two groups
(all p < 05). After applying the PS-IPTW method, all demo-
graphic characteristics were balanced (all p > 05), except for
parent race (p = 0216) and parent education (p = 0033).
These unbalanced characteristics were adjusted again when
comparing the group differences. Table 3 displays the mean

Table 1: Summary statistics for child and parent demographic variables.

Characteristics Total (N = 72) Unaffected (n = 39) BTHS (n = 33) p value

Child age 11.10 (4.12) 10.74 (3.64) 11.53 (4.65) .4245

Child sex .0005

Male 60 (83.33) 27 (69.23) 33 (100.00)

Female 12 (16.67) 12 (30.77) 0 (0.00)

Parent race <.0001
Non-Hispanic White 51 (70.83) 20 (51.28) 31 (93.94)

Other 21 (29.17) 19 (48.72) 2 (6.06)

Parent education <.0001
Graduate or professional degree 42 (58.33) 31 (79.49) 11 (33.33)

Less than graduate or professional degree 30 (41.67) 8 (20.51) 22 (66.67)

Marital status .4935

Married 61 (84.72) 32 (82.05) 29 (87.88)

Other 11 (15.28) 7 (17.95) 4 (12.12)

Employment status .0212

Full-time 49 (68.06) 31 (79.49) 18 (54.55)

Less than full-time 21 (29.17) 7 (17.95) 14 (42.42)

Missing 2 (2.78) 1 (2.56) 1 (3.03)

Family income .6502

$80,000 or above 37 (51.39) 21 (53.85) 18 (46.15)

Less than $80,000 35 (48.61) 16 (48.48) 17 (51.52)

Note:M (SD) for child age; n (%) for the others (e.g., parent race). Categorical variables were analyzed by the Chi-square test or Fisher’s exact test. Continuous
variables were analyzed by independent t-test.
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score differences of the PedsQL FIM between the BTHS and
unaffected groups using unadjusted, multivariate regression,
and PS-IPTW adjustment models. Regardless of the estima-
tion method, the mean scores between the two groups were
significantly different in the unadjusted and PS-IPTW
models (p < 05), except for the family relationships in the
multivariate regression model.

4. Discussion

This study investigated the preliminary reliability and valid-
ity of the PedsQL FIM in measuring parental HRQoL and
family functioning of children with BTHS. The PedsQL
FIM demonstrated adequate measurement properties of pre-
liminary reliability and validity in assessing the impact of
children with BTHS on parental HRQoL and family func-
tioning. The significant differences in the demographic char-

acteristics between the two groups (e.g., employment status)
were controlled for by applying the PS-IPTW method,
which improved the methodological rigor of the analysis.

In reliability, Cronbach’s alpha coefficients in both
groups exceeded the minimum expected value for group-
level analyses of 0.70 [27], except for the communication
scale in the BTHS group. Likewise, previous psychometric
studies for the PedsQL FIM demonstrated the lowest Cron-
bach’s alpha value in the communication scale [21, 22, 24,
25, 32]. The item-total correlations were significant in both
groups (all p < 05), indicating that each item that makes
up scales is correlated with appropriate scales with moderate
to high relationships [23]. Although the communication
scale of the BTHS group demonstrated Cronbach’s alpha
coefficient of 0.56, the item-total correlations ranged from
.637 to .722 (p < 01) with high correlation, meaning that
the three items comprising the communication scale were

Table 2: Internal consistency of reliability and item-total correlations of the PedsQL FIM.

Scale (number of items)
Unaffected (n = 39) BTHS (n = 33)

Cronbach’s α rit Cronbach’s α rit
Parental HRQoL (20) 0.94 .477∗∗-.846∗∗ 0.96 .585∗∗-.874∗∗

Physical functioning (6) 0.87 .713∗∗-.853∗∗ 0.93 .761∗∗-.954∗∗

Emotional functioning (5) 0.88 .716∗∗-. 901∗∗ 0.90 .793∗∗-.910∗∗

Social functioning (4) 0.88 .848∗∗-.884∗∗ 0.92 .866∗∗-.916∗∗

Cognitive functioning (5) 0.91 .798∗∗-.907∗∗ 0.96 .902∗∗-.962∗∗

Communication (3) 0.78 .810∗∗-.888∗∗ 0.56 .637∗∗-.722∗∗

Worry (5) 0.92 .794∗∗-.940∗∗ 0.80 .667∗∗-.830∗∗

Family functioning (8) 0.94 .727∗∗-.913∗∗ 0.88 .578∗∗-.832∗∗

Daily activities (3) 0.81 .807∗∗-.913∗∗ 0.94 .904∗∗-.967∗∗

Family relationships (5) 0.95 .879∗∗-.938∗∗ 0.93 .809∗∗-.936∗∗

Total (36) 0.96 .434∗∗-.814∗∗ 0.96 .349∗-.836∗∗

Note: rit = item-total correlations. ∗p < 05. ∗∗p < 01.

Table 3: Mean score differences of the PedsQL FIM between the unaffected and BTHS groups.

Unadjusteda Multivariate adjustmentb PS-IPTW adjustmentc

Unaffected
(n = 39)

BTHS
(n = 33)

Mean difference
(SE)

p
Mean difference

(SE)
p

Mean difference
(SE)

p

Parental HRQoL 76.67 (15.04) 61.40 (21.59) 15.27 (4.46) .0012 16.27 (5.42) .0039 25.65 (6.90) .0005

Physical functioning 74.78 (16.66) 60.60 (26.29) 14.18 (5.29) .0099 13.01 (6.39) .0461 21.73 (9.16) .0214

Emotional functioning 75.64 (16.66) 59.39 (21.49) 16.24 (4.50) .0006 18.53 (5.76) .0021 27.51 (6.16) <.0001
Social functioning 78.20 (21.64) 61.09 (27.12) 17.10 (5.74) .0040 19.97 (7.10) .0066 34.91 (8.67) .0002

Cognitive functioning 78.07 (16.04) 63.78 (25.28) 14.28 (5.09) .0071 13.24 (6.43) .0437 18.90 (8.59) .0322

Communication 87.39 (15.51) 59.09 (17.25) 28.30 (3.86) <.0001 30.13 (4.90) <.0001 38.01 (5.20) <.0001
Worry 85.25 (19.89) 47.72 (19.32) 37.52 (4.64) <.0001 41.14 (5.93) <.0001 48.32 (6.26) <.0001
Family functioning 70.96 (19.68) 57.23 (21.45) 13.73 (4.85) .0061 14.56 (6.16) .0213 30.63 (6.74) <.0001

Daily activities 69.23 (21.04) 49.74 (19.32) 19.48 (6.44) .0038 21.21 (7.91) .0094 41.38 (10.50) .0002

Family relationships 72.69 (20.89) 62.53 (20.72) 10.15 (4.92) .0429 10.01 (6.28) .1163 21.75 (6.73) .0021

Total score 77.65 (14.79) 58.36 (18.03) 19.29 (3.86) <.0001 20.71 (4.86) <.0001 31.26 (5.59) <.0001
Note: M (SD) for unaffected and BTHS; propensity score matching with inverse probability of treatment weighting (PS-IPTW); standard error (SE).
aIndependent-samples t-test between the unaffected and BTHS groups. bMultiple regression model controlling for the demographic characteristics listed in
Table 1. cAfter applying propensity score matching with inverse probability of treatment weighting, all demographics were balanced between the
unaffected and BTHS groups.
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significantly correlated with the scale. Scarpelli et al. [25]
investigated the psychometric property of the PedsQL FIM
for families with pediatric cancer and found that Cronbach’s
alpha of a few scales including the communication was
below 0.70. They suggested that these scales should be exclu-
sively utilized only for descriptive or exploratory studies.
While the communication scale did not meet the minimum
standard value for group-level analyses, the findings still
provide supporting evidence for the preliminary reliability
of the PedsQL FIM for families of children with BTHS,
which is consistent with the previous studies that examined
the reliability of the instrument for pediatric chronic health
conditions [21, 22, 24].

In construct validity, the mean scores of the PedsQL FIM
between the parents of children with BTHS and those of
unaffected children were significantly different for all scales
(p < 05) both in the unadjusted and PS-ITPW models. In
other words, the scores of the parental HRQoL and family
functioning in the BTHS group were significantly lower than
those in the unaffected group, indicating that the presence of
their child’s disease entails constraints and challenges in the
overall functioning of the entire family unit [22]. In the mul-
tivariate regression model, however, the family relationships
scale was nonsignificant between the groups (p = 1163). In
the unadjusted model using independent-samples t-test,
the standard error of the mean difference of the family rela-
tionships scale between the two groups was 4.92 whereas the
standard error was increased to 6.28 in the multivariate
regression model. In other words, while the mean differences
between the unadjusted and multivariate regression models
were fairly consistent, there was a 27.6% increase in the stan-
dard error in the multivariate regression model, leading to
the nonsignificant estimation of the family relationships
scale. Typically, standard error could be inflated by a small
sample size and multicollinearity among study variables
[33]. Since this study utilized a relatively small sample size
of 72 for the multivariate regression model, further research
with a larger sample size would be needed to examine if the
family relationships scale distinguishes between the BTHS
and unaffected groups. Although the family relationships
scale was not significantly different between the two groups
after controlling for demographic variables in the multivari-
ate regression model, the finding still provides appropriate
evidence for the construct validity of the PedsQL FIM in
the BTHS group, which is consistent with a previous study
that compared mean scores of the PedsQL FIM between par-
ents of children with and without chronic health condi-
tions [21].

There are several limitations to this study. Due to the
generic issue of rare disease research (e.g., low prevalence),
this study is limited by the relatively small sample size. Since
this study used convenient sampling, selection bias might
occur in choosing participants. This cross-sectional study
collected the data at a one-time point, so we could not exam-
ine the stability of the information using the test-retest reli-
ability. The participants of this study were mostly white,
middle-class, and highly educated. By applying the PS-
IPTW method, however, the heterogeneous demographic
characteristics of the participants were controlled for the

analysis. Future studies should conduct the psychometric
property of the PedsQL FIM with a large BTHS sample
and other pediatric rare diseases. Additionally, the measure-
ment of criterion and convergent validity of the PedsQL FIM
would provide the degrees to which the instrument corre-
lates with other established family impact instruments and
pediatric rare disease symptom assessments.

5. Conclusions

This study provided evidence of good preliminary reliability
and validity of the PedsQL FIM in measuring the impact of
children with BTHS on parental HRQoL and family func-
tioning. By applying the PS-IPTW method, this study
enhanced the methodological rigor in examining the reliabil-
ity and validity of the PedsQL FIM. In addition, measuring
family impact using the PedsQL FIM will help better under-
stand the impact of children with BTHS on parental HRQoL
and family functioning. It will also provide crucial informa-
tion for health professionals and researchers to develop
holistic and comprehensive healthcare services for families.
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