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Abstract

Background: Neuromuscular disorders (NMDs) constitute a heterogeneous group of disorders that affect motor neurons,
neuromuscular junctions, and muscle fibers, resulting in symptoms such as muscle weakness, fatigue, and reduced mobility.
These conditions significantly affect patients’ quality of life and impose a substantial burden on caregivers. Spinal muscular
atrophy (SMA) is a relatively common NMD in children that presents in various types with varying degrees of severity.

Objective: This study aimed to evaluate the sleep quality of children with NMDs, particularly SMA types 1, 2, and 3 and
assess the stress levels experienced by their parents.

Methods: A descriptive analytical study was conducted from February to October 2023, in selected hospitals and dystrophy
associations in Tehran and Isfahan, Iran. A total of 207 children aged 1-14 years with various NMDs were included in the
study. Data were collected using a web-based questionnaire with 3 parts: demographic information, the Children’s Sleep
Habits Questionnaire to assess children’s sleep, and the Stress Response Inventory to measure parental stress. Statistical
analyses were performed using SPSS version 22, with an a level of .05.

Results: Significant differences in sleep quality were found among SMA types, with mean scores of 74.76 (SD 7.48) for SMA
type 1, 76.4 (SD 7.29) for SMA type 2, 72.88 (SD 6.73) for SMA type 3, and 75.87 (SD 5.74) for other NMDs (P=.02).
A correlation was found between sleep and length of hospital stay (r=0.234, P<.001)and between sleep and the child’s sex
(r=—0.140, P=.04). Parental stress scores averaged 95.73 (SD 32.12). There was not a statistically significant difference in
parental stress scores among the 4 groups (P=.78). This suggests that parental stress levels were similar across different NMD
groups.

Conclusions: Sleep disorders are prevalent among children with NMDs, especially SMA. Parents experience high levels of
stress that can affect the care they provide. Therefore, interventions to improve children’s sleep and address parental stress

are crucial. Regular screening, counseling, and tailored support are recommended to enhance the well-being of children with
NMDs and their families.
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i onsets, presentations, and prognoses. Examples of NMDs
Introduction include spinal muscular atrophy (SMA), Charcot-Marie-
Tooth disease, congenital myasthenia gravis, and Duchenne
muscular dystrophy [1,2]. Children with NMDs can also
develop central nervous system disorders such as cerebral

Neuromuscular disorders (NMDs) are a diverse group of
disorders that affect motor neurons, neuromuscular junc-
tions, and muscle fibers, resulting in various disease
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palsy and spinal cord injury [3]. Common symptoms of
NMDs include muscle weakness, fatigue, reduced mobility,
and decreased physical performance. Additionally, these
patients may experience orthopedic, cardiac, infectious, and
respiratory problems, which can negatively impact their
quality of life [4].

The global prevalence of neuromuscular diseases, as
estimated through a systematic reviews of studies, ranges
from 16 per 10,000 to 25.1 per 100,000 individuals and
affects people of all ages [5]. The most common autosomal
recessive disorder in children with NMDs is SMA, and
it affects approximately 1 in 10,000 individuals and has
a carrier frequency of 1 in 50 in certain populations [4].
Despite this, there have been no comprehensive epidemiolog-
ical studies conducted on children with NMDs, particularly
SMA, in Iran. Only one study in Iran identified Duchenne
muscular dystrophy as the most prevalent NMD, with no
comprehensive data available on SMA or other NMDs [6].

Many NMDs, including SMA, cause progressive muscle
weakness that affects the respiratory system, leading to
reduced upper airway function, impaired coughing and
secretion clearance, and weakened chest wall support [7].
As a result, children with NMDs, particularly SMA, are at
high risk for upper airway obstruction, pulmonary aspiration,
frequent respiratory infections, sleep-disordered breathing
(SDB), hypoventilation, and respiratory failure [8.,9].

SDB is a prevalent complication in children with advanced
NMDs [10]. It occurs intermittently due to partial or complete
upper airway obstruction, leading to disrupted sleep patterns
and ventilation [11]. The prevalence of SDB in healthy
children is approximately 1%, while up to 70% of children
with NMDs experience it [12]. The common issues faced
by these children include sleep disturbance, drowsiness,
night sweats, nausea, morning headaches, fatigue, and poor
academic performance. Therefore, effective management of
SDB is crucial to reduce complications and enhance the
quality of life for children with NMDs [13,14]. According
to research, sleep disorders in children can result in sleep
problems for their parents. When children struggle to fall
asleep, their parents also have difficulty sleeping, which can
cause stress and lead to missed workdays [15]. In a recent
study, the mental health of parents of a child with a NMD was
assessed using the Psychological Adaptation Scale question-
naire, which revealed high levels of mental health problems
among parents [16].

Stress and anxiety among parents and caregivers can
also have negative effects on children, potentially leading
to a lack of support from mothers. Confusion in paren-
tal behavior, particularly from mothers, can be harmful
to their children [17]. Furthermore, research has indicated
that changes in a mother’s psychological functioning, such
as increased stress and anxiety, can influence her percep-
tion of her child’s sleep problems [18]. Despite numerous
studies highlighting the association between parental stress
and sleep quality in children with NMDs, comprehensive
research specifically focusing on a large cohort of patients
with SMA remains limited. Globally, existing studies have
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primarily concentrated on genetic, laboratory, and epidemio-
logical aspects with small sample sizes and a restricted focus
on a few NMDs [6,12,19].

This study aimed to bridge this knowledge gap by
examining various aspects of sleep in Iranian children with
NMDs, with a particular emphasis on SMA. Using child-spe-
cific sleep assessment tools, this study sought to identify the
correlation between sleep disturbances and parental stress
in this population. The findings of this study can increase
our understanding of the sleep experiences of children with
NMDs and their parents’ stress levels. Eventually, these
findings can be used to formulate approaches that enhance
the well-being of such children and minimize emotional strain
on parents in various cultural environments.

Methods

Study Design and Participants

This descriptive analytical study was conducted as part of
a larger study in selected hospitals in Tehran and Isfahan,
as well as the dystrophy association of these centers, from
February to October 2023, in Iran. The study included
a sample of 207 children diagnosed with a NMD, with
inclusion criteria of having any muscular dystrophy with an
unknown cause and being between preschool and school age
(1 to 14 years old). The exclusion criterion was an incomplete
questionnaire.

Data Collection

A cross-sectional web-based survey was conducted using the
SurveyHeart platform [20] to collect data from caregivers
of children with NMDs. Participants were recruited through
convenience sampling at selected hospitals and centers in
Tehran and Isfahan, Iran. To optimize participation, caregiv-
ers were informed about the aims of the study and the
significance of sleep for children with NMDs. Data were
gathered using a 3-part web-based questionnaire. The initial
section captured the demographic information using closed-
ended questions. Subsequently, children’s sleep habits and
parental stress levels were assessed using the Children’s
Sleep Habits Questionnaire (CSHQ) and the Stress Response
Inventory (SRI), respectively, and both used Likert scale
1tems.

Web-Based Questionnaire

Demographic Characteristics

The demographic data examined in this study included the
child’s sex and age, number and length of hospitalizations,
use of specific medications for treatment, parents’ educational
levels, parents’ job, recruitment organization (military or
civilian), and number of children in the family.

Children’s Sleep Habits Assessment

The CSHQ, which was reviewed and designed by Owens
et al [21], was created to assess the sleep habits of 623
preschool- and school-aged children. They showed that the
CSHQ was an effective tool for evaluating sleep quality in
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children. The questionnaire consisted of 35 statements rated
on a 3-choice Likert scale across 8 categories: sleep resist-
ance, sleep anxiety, parasomnia, breathing disorders during
sleep, waking up at night, sleepiness during the day, sleep
duration, and sleep onset delay. Statements 1, 2, 9, 10, and
28 were scored in reverse order. The total score ranged from
33 to 99, with a higher score indicating poorer sleep quality
(score =41) [21]. In a previous study, the homogeneity of
the questionnaire was determined to have a Cronbach a of
0.8 [22]. The validity of the children’s sleep habits question-
naire was assessed based on content validity, and its internal
consistency has been found to be 0.82 [15]. In another study,
the Cronbach a was 0.816 [23].

Parental Stress Assessment

To assess parental stress levels, the SRI scale developed
by Koh et al [24] was used. This questionnaire was
designed to explore the emotional, physical, cognitive, and
behavioral aspects of stress responses. It was a self-repor-
ted measure, requiring participants to indicate the extent to
which they experience each symptom on a 5-point Likert
scale ranging from “not at all” (O points) to “completely”
(4 points). The stress response questionnaire consisted of
39 items and 7 subscales: tension (6 items), aggression (4
items), somatization (3 items), anger (6 items), depression
(8 items), fatigue (5 items), and frustration (7 items). The
following points were assigned to calculate the score for
each tension subscale: 16 for aggression, 12 for somati-
zation, 24 for anger, 32 for depression, 20 for fatigue,
and 28 for frustration. The minimum and maximum scores
were 0 and 156, respectively. The reliability of the SRI
tool was examined, resulting in a Cronbach a of 0.97,
with a 3-week interval between assessments [24]. The
validity of the Persian version of the SRI tool in Iran was
confirmed, with an o coefficient of 0.963. Validity was
further assessed through factor analysis using the principal
parts method and Varimax rotation [25]. In the present
study, the Cronbach a for this tool was 0.941.

Ethical Considerations

This study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki. The
study protocol was approved by the Ethics Committee of
the Bagiyatullah University of Medical Sciences (code IR.
BMSU. BAQ. REC.1401.129). Written informed consent was
obtained from the guardian or legal guardian of each child
participant. Participants (or their legal representatives) had
the right to withdraw from the study at any time without

Table 1. Demographic characteristics of the study participants (n=207).
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any consequences. All data collected during this study was
anonymized to ensure participant privacy.

Statistical Analysis

For statistical analyses, mean tests with SDs and nonpara-
metric tests (Spearman, Kendall 7b, and Kruskal-Wallis)
were used to measure qualitative and quantitative variables
and determine their relationship with the types of dystro-
phy, respectively. All analyses were considered statistically
significant at an a level of .05. The statistical data were
analyzed using SPSS version 22 (IBM Corp).

Results

Demographic Characteristics

This study aimed to investigate the demographic and clinical
characteristics of children with NMDs. Of the 207 children
enrolled, 50 (24.2%) had SMA type 1, 95 (45.9%) had SMA
type 2, 54 (26.1%) had SMA type 3, and only 8 (3.9%) had
other NMDs. Specifically, 4 children had Duchenne muscular
dystrophy and 4 children had Becker muscular dystrophy.
Regarding sex, 114 participants (55.1%) were boys and 93
(44.9%) were girls. Those with SMA type 1 included 20 boys
(9.7%) and 30 girls (14.5%). The children with SMA type 2
group included 50 boys (24.2%) and 45 girls (21.7%), and
those with SMA type 3 included 36 boys (17.4%) and 18 girls
(8.7%). Additionally, for children with other NMDs, there
were 8 boys (3.9%). The mean age of the children was 7.14
(SD 4 .41) years. Additionally, out of 207 families, 49 (23.7%)
were military, while 158 (76.3%) were civilians (Tables 1 and
2).

Furthermore, we examined the clinical characteristics of
these children. Children with SMA type 1 had the longest
average length of hospitilization and the highest average
number of hospitalizations among the 4 groups. There were
significant differences in both the length of stay and number
of hospitalizations among the 4 NMD groups (P<.001).
Conversely, no significant correlations were found between
the other demographic variables and the different NMD
groups, suggesting that the length of hospital stay varied
significantly (Table 2). Additionally, this study assessed the
use of specific medications to treat these children. Of the
children enrolled in the study, 70% (35/50) with SMA type 1,
63% (60/95) with SMA type 2 (63%), 52% (28/54) with SMA
type 3, and 50% (4/8) with other NMDs received disease-spe-
cific treatment.

SMA? type 1 SMA type 2 SMA type 3 Other NMDP Total
NMD of the child, n (%) 50 (24.2) 95 (45.9) 54 (26.1) 8(3.9) 207 (100)
Father’s education, n (%)
Less than a diploma 18 (8.7) 16 (7.7) 19 (9.2) 0(0) 53 (25.6)
Diploma 16 (7.7) 31 (15) 17 (8.2) 6(2.9) 70 (33.8)
Bachelor’s degree 12 (5.8) 26 (12.6) 13 (6.3) 2(1) 53 (25.6)
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SMA? type 1 SMA type 2 SMA type 3 Other NMDP Total
Graduate 4(1.9) 18 (8.7) 524) 0(0) 27 (13)
No answer 0(0) 4(1.9) 0 (0) 0(0) 4(1.9)
Mother’s education, n (%)
Less than a diploma 12 (5.8) 24 (11.6) 22 (10.6) 0 (0) 58 (28)
Diploma 26 (12.6) 33(15.9) 24 (11.6) 2(1) 85 (41.1)
Bachelor’s degree 10 (4.8) 29 (14) 8(3.9) 4(1.9) 51 (24.6)
Graduate 2(1) 94.3) 0 (0) 2(1) 13 (6.3)
Father’s job, n (%)
Recruitment 14 (6.8) 30 (14.5) 24 (11.6) 4(1.9) 72 (34.8)
Part-time 21(10.1) 38 (18.4) 14 (6.8) 4(1.9) 77 (37.2)
Home 0(0) 2(1) 0(0) 0(0) 2(1)
Unemployed 13 (6.3) 10 (4.8) 15(7.2) 0(0) 38 (18.4)
Vacation 2(1) 15(7.2) 1(0.5) 0(0) 18 (8.7)
Mother’s job, n (%)
Recruitment 2(1) 20 (9.7) 524) 2(1) 29 (14)
Part-time 0(0) 10 (4.8) 2(1) 0(0) 12 (5.8)
Home 44 (21.2) 57 (27.5) 43 (20.8) 6(2.9) 150 (72.5)
Unemployed 2(1) 0(0) 0 (0) 0(0) 2(1)
Vacation 2(1) 6(2.9) 4(1.9) 0(0) 12 (5.8)
Recruitment organization, n (%)
Military 11 (5.3) 23 (11.1) 13 (6.3) 2(1) 49 (23.7)
Civilian 39 (18.8) 71 (34.3) 41 (19.8) 6(2.9) 158 (75.8)
Number of children in the family, n (%)
1 17 (8.2) 44 (21.2) 17 (8.2) 4(1.9) 82 (39.6)
2 21 (10.1) 34 (16 .4) 22 (10.6) 4(1.9) 81 (39.1)
3 12 (5.8) 15(7.2) 13 (6.3) 0(0) 40 (19.3)
4 0(0) 2(1) 2(1) 0(0) 4(1.9)

4SMA: spinal muscular atrophy.
YNMD: neuromuscular disorder.

Table 2. Demographic characteristics of the study participants.

Variable

SMA? type 1, mean (SD) SMA type 2, mean (SD) SMA type 3, mean (SD)

Other NMDP, mean (SD) P value®

Sleep scored 74.76 (7.48) 76.40 (7.29)
Parental stress score® 94.72 (28.83) 98.81 (30.76)
Length of stay (days) 1.76 (0.71) 1.03 (0.19)
Number of hospitalizations 2.16 (0.87) 1.55(0.83)
Age of the child (years) 4.32 (3.65) 9.75 (4.86)

72.88 (6.73) 75.87 (5.74) 03
94.89 (33.69) 91.25 (45.03) 78
1.58 (0.69) 1 (0.00) <001
2.09 (0.87) 1 (0.00) <001
6.25 (4.62) 8.25 (4.62) 02

4SMA: spinal muscular atrophy.

YNMD: neuromuscular disorder.
®Kruskal-Wallis test.

dTotal sleep score: mean 74.37, SD 7.14.
®Total stress score: mean 95.73, SD 32.12.

Sleep Habits of Children

The mean sleep score for each group was 74.76 (SD 7.48)
for SMA type 1, 764 (SD 7.29) for SMA type 2, 72.88
(SD 6.73) for SMA type 3, and 75.87 (SD 5.74) for other
NMDs. There was a statistically significant difference in
the sleep scores among the 4 groups (P=.02). This indica-
ted that at least 1 group had a significantly different mean
sleep score than the other groups (Table 2). Pediatric sleep
was influenced by various demographic variables, some of
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which had significant correlations while others did not. A
significant positive correlation was observed between sleep
score and the length of hospital stay (r=0.234, P<.001),
suggesting that longer hospital stays were associated with
a decrease in the quality of pediatric sleep. Furthermore,
a significant negative correlation was found between sleep
and sex (r=—0.140, P=.04), suggesting that sex differences
affected pediatric sleep patterns. However, the correlations
between sleep and NMD (»=0.121, P=.08) and the father’s
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education (r=—0.119, P=.08) were weak and nonsignificant.
Similarly, the correlation between sleep and the number of
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children (r=.025, P=.72) was very weak and nonsignificant,
indicating little to no association (Table 3).

Table 3. Correlation analysis between pediatric sleep, parental stress, and demographic variables.

Variable NMD? Length of stay Parental stress Father education Sex Child number
Pediatric sleep

P 0.121 0.234 0454 -0.119 -0.140 0.025

P value 08 <.001 53 08 04 72
Parental stress

r 0.231 -0.049 — -0.061 -0.017 0.032

P value 46 48 — 38 .80 65

4NMD: neuromuscular disorder.
bSpearman rank correlation coefficient.

Parental Stress

The parents of children with SMA type 2 reported the
highest mean stress score of 98.81 (SD 30.76), followed
by the parents of children with SMA type 3 (mean 94.89,
SD 33.69), SMA type 1 (mean 94.72, SD 28.83), and other
NMDs (mean 91.25, SD 45.03). There was not a statistically
significant difference in parental stress scores among the
4 groups (P=.78). This suggests that parental stress levels
were similar across the different NMD groups (Table 2). No
significant correlations were found between parental stress
and the demographic variables examined (Table 3).

Discussion

Principal Findings

This study found that children with NMDs, especially those
with SMA, had significantly lower sleep quality according
to the CSHQ. Frequent sleep disturbances in children with
NMDs can significantly increase the overall disease burden
for patients and their caregivers [26]. As a result, parents
of children with NMDs can experience high levels of stress.
However, sleep disorders in people with NMDs, especially
in children with SMA, have not been well studied. There-
fore, it is necessary to evaluate sleep in patients with NMDs
[27,28]. Our study is the first to examine a large group of
children with NMDs, particularly SMA, in Iran. One notable
difference between our study and others [29-33] was the
number of patients with SMA. In this study, we assessed
the sleep of 199 children with SMA using the CSHQ. The
results of our study, demonstrating reduced sleep quality in
children with SMA, align with those of Chiang et al [33],
who reported significantly lower mean sleep scores in this
population compared to healthy controls [34]. These findings
are consistent with those of a study on children with SMA
type 1 [35], a study of 85 children with SMA type 1 and 2 in
Italy [29], a study on 31 children with SMA type 1, 2, and 3
[30], and a study on children with myotonic dystrophy [36].

Furthermore, the results of our study showed that the
mean score of sleep disorders in children with SMA type
2 was higher than that of other types of NMDs, although
there was not a statistically significant relationship between
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individual and family factors. However, in contrast to the
study by Pera et al [29], sleep disorders were reported more
frequently in children with SMA type 2 compared to other
children. Additionally, Chacko et al [30] reported fewer sleep
disorders in children with SMA type 3. This discrepancy may
be attributed to sample size, as the studies done by Chacko
et al [30] and Pera et al [29] included only 9 and 13 children
with SMA type 3, respectively. Another difference between
our study and the aforementioned studies was the use of a
sleep assessment tool. Chacko et al [30] used polysomnogra-
phy, whereas Pera et al [29] used the Sleep Disturbance Scale
for Children. However, further research and evaluation are
necessary to gain a better understanding of the sleep disorders
in children with NMDs.

Sleep problems are common in childhood and adolescence
and are related to various factors, such as learning, memory,
and emotional and behavioral problems [37-39]. This study
aimed to investigate the individual and family factors that
influence children’s sleep. The study examined the child’s
age, the number and duration of hospitalizations, the parents’
education and occupation, their employing organization, and
the number of children in the family. In this study, no
significant relationship was found between parents’ education
and their children’s sleep. However, a study on children
with NMDs found that higher levels of parental education
and income were associated with a reduced care burden
for parents. This, in turn, led to improved sleep quality
and a better overall quality of life for their children [40].
Furthermore, a study conducted on healthy children showed
that children whose parents had a university education were
more prone to experiencing sleep issues than children whose
parents did not graduate from high school [41].

The child’s age was taken into consideration when
studying childcare outcomes. This is because as a child with
a NMD ages, parents’ caregiving responsibilities become
more challenging due to the progression of the disease. For
example, a study conducted in Brazil examined 31 caregivers
of children with Duchenne and found that older boys were
more likely to be better understood by their caregivers in
terms of their needs and care [42].

Another result of this study was the difference among
various groups of patients with NMDs in terms of sleep
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examination, age, duration, and number of hospitalizations.
The results of Chacko et al [30] also corroborate our findings
in a sleep study of children with SMA types 1, 2, and 3. They
demonstrated that sleep quality was lower in children with
SMA type 1 than those with SMA type 2 and SMA type 3
[30]. The length of stay and number of hospitalizations varied
among children with different types of SMA and NMDs in
general. The findings of Lin et al [43] also support the results
of this study. In terms of hospitalization, Chan et al [44]
revealed that patients with SMA type 1 had more than 10
visits per year, patients with SMA type 2 had 8-23 visits,
and patients with SMA type 3 had 12-28 visits annually.
Regarding hospital stays, the average stay length for patients
with SMA type 2 was longer than patients with SMA type 3
but shorter than patients with SMA type 1. The results from
Chan et al [44] also confirmed the difference in the dura-
tion and number of hospitalizations among these children.
Additionally, there was a significant relationship between
the duration of hospitalization and sleep in children. When
children are hospitalized, they tend to sleep less and have
lower quality sleep [42]. A study also found that children
admitted to general pediatric and intensive care units slept
an average of 2 hours less than they did at home before
hospitalization, according to their parents’ reports [42]. It is
important to note that admitting a child to a hospital is a
stressful experience that can increase parental anxiety.

Parents of a child with a chronic disease often experi-
ence significant stress that impacts various aspects of their
lives [45]. This study aimed to investigate the stress lev-
els of parents of children NMDs by using 7 subscales:
tension, aggression, somatization, anger, depression, fatigue,
and frustration. The results indicated that parents of chil-
dren with NMDs experience varying levels of stress, with
parents of children with SMA type 2 experiencing higher
levels. This aligns with a study that found no significant
difference in stress levels among parents of children with
NMDs such as Williams syndrome, Down syndrome, and
autism spectrum disorder [46]. This study also stated that
the similarity in parental stress levels across different NMD
groups suggests that the specific type of disorder may not be
the main cause of stress [46]. Additionally, a study reported
that parents of children with NMDs experienced high levels
of stress, with no significant difference between mothers
and fathers [47]. Another study examined emotional distress
symptoms among mothers of sons with Duchenne and Becker
muscular dystrophy, comparing them to a control group of
women matched for sex and age. The study found that these
mothers reported a lower quality of life and more emotional
distress, depression, stress, and clinical anxiety symptoms
compared to the women in the control group [48]. Given the
consistent reports of higher stress levels among parents of
children with NMD, it is crucial to focus on implementing
adaptive strategies for families and parents. Screening and
intervention measures for families of children with NMDs
are essential steps to support these families. NMD associa-
tions that provide assistance to these patients should consider
implementing measures to screen and support parents of these
families. It would also be beneficial to identify centers that
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offer mental health services and refer families based on their
health insurance coverage.

In addition, we expected to observe a significant corre-
lation between children’s sleep and parents’ stress levels.
However, this relationship was not statistically significant,
despite several studies indicating a connection between
children’s sleep and parents’ stress [18,49,50]. Perhaps this
difference can be attributed to the numerous and diverse
factors that impact the sleep of children with NMDs and
the stress experienced by their parents. Additionally, the
intermittent nature of medication administration, frequently
resulting from drug supply constraints, can further compro-
mise the sleep quality in this patient population.

Another study aimed to assess the level of stress expe-
rienced by parents of children who were hospitalized. The
study included 352 parents whose children were hospitalized,
and it was found that these parents generally experienced
mild-to-moderate levels of stress. Interestingly, the study also
revealed that parents who reported lower stress levels tended
to feel more satisfied. This study identified several factors
that predicted higher levels of stress among parents. These
factors included having a low level of education, having
a child hospitalized for more than 14 days, and having a
child who had visited the hospital frequently in the past
[51]. These findings can be generalized to other children
with neurodevelopmental disorders because parents of such
children often experience higher levels of stress, due to the
frequent hospitalizations that their children require. As the
duration of their child’s hospitalization increases, parents are
more likely to report higher levels of stress.

This study, along with others that emphasize sleep
disturbances in children with NMDs and the stress experi-
enced by their parents, highlight the urgent need for com-
prehensive interventions. In this context, studies by Bedi
et al [52] and Mellies et al [53] demonstrated that nonin-
vasive ventilation normalizes nocturnal gas exchange and
improves diurnal gas exchange, respiratory disturbance index,
arousals from sleep, nocturnal heart rate, sleep architec-
ture, and overall quality of life in children with NMDs
by reducing symptoms and enhancing daily functioning.
However, adherence to noninvasive ventilation, especially
in rapid eye movement-related SDB, remains unclear. For
instance, nocturnal bilevel positive airway pressure treatment
has been shown to help individuals with limb-girdle muscular
dystrophies return to their usual daily activities [54]. In
addition to noninvasive ventilation, other interventions such
as pharmacological treatments, behavioral strategies, and
sleep health literacy are also important [55-57]. Implement-
ing these interventions can be challenging; however, they
are crucial for improving sleep quality and overall health.
It is essential to understand which patients are at a higher
risk of developing sleep dysfunction and should be actively
monitored. Moreover, more rigorously designed studies are
needed to evaluate the long-term benefits and cost-effective-
ness of various sleep interventions for children with NMD.
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Limitations

One limitation of this study was its methodology. The
findings reported here were correlational, not causal, and
they do not imply causality. Data were collected using
self-reported web-based questionnaires. The extensive sample
size necessitated the use of this method; however, it
limited control over response conditions, thereby introduc-
ing potential biases and reducing the reliability of the
findings. Our current methodology does not thoroughly
evaluate various factors, such as environmental, psycholog-
ical, physiological, and social influences on sleep quality.
Future research should employ a multidimensional approach,
incorporating objective sleep measurements and detailed
clinical evaluations to gain a more comprehensive under-
standing of the sleep disorders in this population.

Khaksar et al

Conclusions

The results of our study indicate that sleep disorders,
particularly SMA, are common in children with NMD.
Furthermore, our examination of parental stress levels
revealed a high level of stress among these parents, which
can affect the quality of care for their children. Therefore,
interventions should be implemented to improve the sleep of
these children. Additionally, due to the high level of stress
experienced by parents, it is necessary to implement measures
for screening, identification, and referral for counseling.
These families should be regularly evaluated and supported,
and interventions should be tailored based on the intensity of
their stress.

Acknowledgments

Thanks to the guidance and advice from the Clinical Research Development Unit of Bagiyatallah Hospital. The authors would
like to express their gratitude to all the parents and children who participated in this study. We appreciate your contribution.
All authors declared that they had insufficient funding to support open access publication of this manuscript, including from
affiliated organizations or institutions, funding agencies, or other organizations. JMIR Publications provided article processing
fee support for the publication of this article.

During the preparation of this work, the authors used Gemini (Google AI) for translation and style correction to enhance
grammar and clarity. They carefully reviewed and edited all content to ensure accuracy and coherence. The authors hold the
final responsibility for the content.

Conflicts of Interest
None declared.

References

1. Mary P, Servais L, Vialle R. Neuromuscular diseases: diagnosis and management. Orthop Traumatol Surg Res. Feb
2018;104(1S):S89-S95. [doi: 10.1016/j.0tsr.2017.04.019] [Medline: 29196274]

2. Obradovi¢ D. “Neuromuscular Disorders” Noninvasive Mechanical Ventilation and Neuropsychiatric Disorders:
Essential Practical Approaches. Springer; 2023:167-172. [doi: 10.1007/978-3-031-27968-3] ISBN: 978-3-031-27968-3

3. Michel C, Collins C. Pediatric neuromuscular disorders. Pediatr Clin North Am. Feb 2020;67(1):45-57. [doi: 10.1016/].
pcl.2019.09.002] [Medline: 31779836]

4. Rathore G, Kang PB. Pediatric neuromuscular diseases. Pediatr Neurol. Dec 2023;149:1-14. [doi: 10.1016/].
pediatrneurol.2023.08.034] [Medline: 37757659]

5. Sanmaneechai O, Thongsing A, Likasitwattanakula S, Netsuwan T. Pediatric neuromuscular diseases prevalence in
Siriraj Hospital, Thailand’s largest tertiary referral hospital. SMJ. 2020;72(2):125-131. [doi: 10.33192/Smj.2020.17]

6.  Tehrani KHN, Hajiloo M, Asadollahi E, Lagini FP. Prevalence of muscular dystrophy in patients with muscular
disorders in Tehran, Iran. Eur J Transl Myol. Apr 24, 2018;28(2):7380. [doi: 10.4081/ejtm.2018.7385] [Medline:
29991987]

7. Voulgaris A, Antoniadou M, Agrafiotis M, Steiropoulos P. Respiratory involvement in patients with neuromuscular
diseases: a narrative review. Pulm Med. 2019;2019:2734054. [doi: 10.1155/2019/2734054] [Medline: 31949952]

8. Rose L, McKim D, Leasa D, et al. Respiratory health service utilization of children with neuromuscular disease. Pediatr
Pulmonol. Oct 2018;53(10):1378-1386. [doi: 10.1002/ppul.24145] [Medline: 30129703]

9.  Fauroux B, Griffon L, Amaddeo A, et al. Respiratory management of children with spinal muscular atrophy (SMA).
Arch Pediatr. Dec 2020;27(7S):7529-7S34. [doi: 10.1016/S0929-693X(20)30274-8] [Medline: 33357594]

10. Qin Y, Yan-Min B, Xin-Guo L, et al. Clinical features of sleep-disordered breathing in children with neuromuscular
disease. Chin J Contemp Pediatr. 2021;23(2). [doi: 10.7499/].issn.1008-8830.2011030]

11.  Gipson K, Lu M, Kinane TB. Sleep-disordered breathing in children. Pediatr Rev. Jan 2019;40(1):3-13. [doi: 10.1542/
pir.2018-0142] [Medline: 30600274]

12.  Chidambaram AG, Jhawar S, McDonald CM, Nandalike K. Sleep disordered breathing in children with neuromuscular
disease. Children (Basel). Oct 11,2023;10(10):1675. [doi: 10.3390/children10101675] [Medline: 37892338]

https://apinj.jmir.org/2025/1/e56667 Asian Pac Isl Nurs J 2025 | vol. 9 1e56667 | p. 7

(page number not for citation purposes)


https://doi.org/10.1016/j.otsr.2017.04.019
http://www.ncbi.nlm.nih.gov/pubmed/29196274
https://doi.org/10.1007/978-3-031-27968-3
https://doi.org/10.1016/j.pcl.2019.09.002
https://doi.org/10.1016/j.pcl.2019.09.002
http://www.ncbi.nlm.nih.gov/pubmed/31779836
https://doi.org/10.1016/j.pediatrneurol.2023.08.034
https://doi.org/10.1016/j.pediatrneurol.2023.08.034
http://www.ncbi.nlm.nih.gov/pubmed/37757659
https://doi.org/10.33192/Smj.2020.17
https://doi.org/10.4081/ejtm.2018.7385
http://www.ncbi.nlm.nih.gov/pubmed/29991987
https://doi.org/10.1155/2019/2734054
http://www.ncbi.nlm.nih.gov/pubmed/31949952
https://doi.org/10.1002/ppul.24145
http://www.ncbi.nlm.nih.gov/pubmed/30129703
https://doi.org/10.1016/S0929-693X(20)30274-8
http://www.ncbi.nlm.nih.gov/pubmed/33357594
https://doi.org/10.7499/j.issn.1008-8830.2011030
https://doi.org/10.1542/pir.2018-0142
https://doi.org/10.1542/pir.2018-0142
http://www.ncbi.nlm.nih.gov/pubmed/30600274
https://doi.org/10.3390/children10101675
http://www.ncbi.nlm.nih.gov/pubmed/37892338
https://apinj.jmir.org/​2025/1/e56667

ASIAN/PACIFIC ISLAND NURSING JOURNAL Khaksar et al

13. El-baroudy N, El Falaki M, Afify O, et al. Assessment of respiratory function and sleep disorders in children with
myopathy. Sri Lanka J Child Health. 2021;50(2):215. [doi: 10.4038/sljch.v50i2.9558]

14. Rosen CL. Sleep-disordered breathing (SDB) in pediatric populations. In: Essentials of Sleep Medicine: A Practical
Approach to Patients with Sleep Complaints. Springer; 2022:215-250. [doi: 10.1007/978-3-030-93739-3] ISBN:
978-3-030-93739-3

15. Ozgoli G, Sheikhan Z, Soleimani F, et al. A study of effectivefactors on sleep disorders in 4-6years old children in
Tehran city, Iran. Qom Univ Med Sci J. 2015;9(5):50-60. [doi: 10.61186/psj.19.3.41]

16. OrtegaJ, Vazquez N, Flores C, Amayra I. Mental health and psychological adaptation on parents of children with
neuromuscular diseases. Child Health Care. Jan 2, 2022;51(1):62-78. [doi: 10.1080/02739615.2021.1961581]

17. Daneshvar Ameri Z, Taghavi Larijani T, Kazem Nejad A, et al. The effectiveness of partners’ learning method on
anxiety and stress in mothers of children with cystic fibrosis. I[JN. 2017;30(108):23-32. [doi: 10.29252/ijn.30.108.23]

18. Khaksar S, Kalhor F. Maternal stress and sleep of hospitalized children: the effects of a using video call intervention to
improve family-centered care. J Pediatr Nurs. 2022;9(1):65-75. [doi: 10.22034/JPEN.9.1.65]

19. Savad S, Ashrafi MR, Samadaian N, et al. A comprehensive overview of SMN and NAIP copy numbers in Iranian SMA
patients. Sci Rep. Feb 24, 2023;13(1):3202. [doi: 10.1038/s41598-023-30449-7] [Medline: 36828874]

20. SurveyHeart. URL: https://surveyheart.com/ [Accessed 2025-01-03]

21. Owens JA, Spirito A, McGuinn M. The Children’s Sleep Habits Questionnaire (CSHQ): psychometric properties of a
survey instrument for school-aged children. Sleep. Dec 15, 2000;23(8):1043-1051. [Medline: 11145319]

22. Wang G, XuG,LiuZ,LuN, MaR, Zhang E. Sleep patterns and sleep disturbances among Chinese school-aged
children: prevalence and associated factors. Sleep Med. Jan 2013;14(1):45-52. [doi: 10.1016/].sleep.2012.09.022]
[Medline: 23218539]

23.  Ahmed MM, Younis NM, Abdulsalam RR. Assessment of changes in sleep habits in elementary students during
covid_19 lockdown. Int J Med Toxicol Leg Med. Jan 2022;25(1and2):76-80. [doi: 10.5958/0974-4614.2022.00018.3]

24.  Koh KB, Park JK, Kim CH, Cho S. Development of the stress response inventory and its application in clinical practice.
Psychosom Med. 2001;63(4):668-678. [doi: 10.1097/00006842-200107000-00020] [Medline: 11485121]

25. Khaksar S, Maroufi M, Kalhor F. Reducing maternal stress in pediatric hospitalization during the COVID-19 pandemic
by improving family-centered care with bedside telehealth: a pilot randomized clinical trial. Iran J Psychiatry. Oct
2022;17(4):361-368. [doi: 10.18502/ijps.v17i4.10684] [Medline: 36817806]

26. Boentert MJC, Neuroscience T. Sleep disorders in neuromuscular diseases: a narrative review. Clin Transl Neurosci.
2023;7(3):23. [doi: 10.3390/ctn7030023]

27. Albdewi MA, Liistro G, El Tahry R. Sleep-disordered breathing in patients with neuromuscular disease. Sleep Breath.
May 2018;22(2):277-286. [doi: 10.1007/s11325-017-1538-x] [Medline: 28702830]

28. Arens R, Muzumdar H. Sleep, sleep disordered breathing, and nocturnal hypoventilation in children with neuromuscular
diseases. Paediatr Respir Rev. Mar 2010;11(1):24-30. [doi: 10.1016/j.prrv.2009.10.003] [Medline: 20113988]

29. Pera MC, Romeo DM, Graziano A, et al. Sleep disorders in spinal muscular atrophy. Sleep Med. Feb 2017;30:160-163.
[doi: 10.1016/j.sleep.2016.11.012] [Medline: 28215241]

30. Chacko A, Sly PD, Gauld L. Polysomnography findings in pediatric spinal muscular atrophy types 1-3. Sleep Med. Apr
2020;68:124-130. [doi: 10.1016/j.sleep.2019.12.004] [Medline: 32035302]

31. Verrillo E, Pavone M, Bruni O, et al. Sleep architecture in children with spinal muscular atrophy type 2. Sleep Med. Apr
2016;20:1-4. [doi: 10.1016/j.sleep.2015.12.015] [Medline: 27318218]

32. Bertrdn K, Sans Capdevila O, Nascimiento A, Ortez C, Natera D, Iranzo de Riquer A. Sleep breathing disorders in
pediatric patients with spinal muscular atrophy 2. Sleep Med. Jan 2022;89:85-89. [doi: 10.1016/j.sleep.2021.11.006]
[Medline: 34923450]

33.  Chiang J, Xiao L, Nigro E, et al. Sleep disordered breathing in infants identified through newborn screening with spinal
muscular atrophy. Sleep Med. Nov 2023;111:161-169. [doi: 10.1016/j.sleep.2023.09.019] [Medline: 37778092]

34. Bonuck KA, Goodlin-Jones BL, Schechter C, Owens J. Modified Children’s Sleep Habits Questionnaire for behavioral
sleep problems: a validation study. Sleep Health. Jun 2017;3(3):136-141. [doi: 10.1016/j.sleh.2017.03.009] [Medline:
28526249]

35. Ryan MM. The use of invasive ventilation is appropriate in children with genetically proven spinal muscular atrophy
type 1: the motion against. Paediatr Respir Rev. Mar 2008;9(1):51-54. [doi: 10.1016/].prrv.2007.10.002] [Medline:
18280980]

36. Romigi A, Franco V, Placidi F, et al. Comparative sleep disturbances in myotonic dystrophy types 1 and 2. Curr Neurol
Neurosci Rep. Oct 31,2018;18(12):102. [doi: 10.1007/s11910-018-0903-x] [Medline: 30382420]

37. Lewien C, Genuneit J, Meigen C, Kiess W, Poulain T. Sleep-related difficulties in healthy children and adolescents.
BMC Pediatr. Feb 16,2021;21(1):82. [doi: 10.1186/s12887-021-02529-y] [Medline: 33593333]

https://apinj.jmir.org/2025/1/e56667 Asian Pac Isl Nurs J 2025 | vol. 9 1e56667 | p. 8

(page number not for citation purposes)


https://doi.org/10.4038/sljch.v50i2.9558
https://doi.org/10.1007/978-3-030-93739-3
https://doi.org/10.61186/psj.19.3.41
https://doi.org/10.1080/02739615.2021.1961581
https://doi.org/10.29252/ijn.30.108.23
https://doi.org/10.22034/JPEN.9.1.65
https://doi.org/10.1038/s41598-023-30449-7
http://www.ncbi.nlm.nih.gov/pubmed/36828874
https://surveyheart.com/
http://www.ncbi.nlm.nih.gov/pubmed/11145319
https://doi.org/10.1016/j.sleep.2012.09.022
http://www.ncbi.nlm.nih.gov/pubmed/23218539
https://doi.org/10.5958/0974-4614.2022.00018.3
https://doi.org/10.1097/00006842-200107000-00020
http://www.ncbi.nlm.nih.gov/pubmed/11485121
https://doi.org/10.18502/ijps.v17i4.10684
http://www.ncbi.nlm.nih.gov/pubmed/36817806
https://doi.org/10.3390/ctn7030023
https://doi.org/10.1007/s11325-017-1538-x
http://www.ncbi.nlm.nih.gov/pubmed/28702830
https://doi.org/10.1016/j.prrv.2009.10.003
http://www.ncbi.nlm.nih.gov/pubmed/20113988
https://doi.org/10.1016/j.sleep.2016.11.012
http://www.ncbi.nlm.nih.gov/pubmed/28215241
https://doi.org/10.1016/j.sleep.2019.12.004
http://www.ncbi.nlm.nih.gov/pubmed/32035302
https://doi.org/10.1016/j.sleep.2015.12.015
http://www.ncbi.nlm.nih.gov/pubmed/27318218
https://doi.org/10.1016/j.sleep.2021.11.006
http://www.ncbi.nlm.nih.gov/pubmed/34923450
https://doi.org/10.1016/j.sleep.2023.09.019
http://www.ncbi.nlm.nih.gov/pubmed/37778092
https://doi.org/10.1016/j.sleh.2017.03.009
http://www.ncbi.nlm.nih.gov/pubmed/28526249
https://doi.org/10.1016/j.prrv.2007.10.002
http://www.ncbi.nlm.nih.gov/pubmed/18280980
https://doi.org/10.1007/s11910-018-0903-x
http://www.ncbi.nlm.nih.gov/pubmed/30382420
https://doi.org/10.1186/s12887-021-02529-y
http://www.ncbi.nlm.nih.gov/pubmed/33593333
https://apinj.jmir.org/​2025/1/e56667

ASIAN/PACIFIC ISLAND NURSING JOURNAL Khaksar et al

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Cortese S, Wang F, Angriman M, Masi G, Bruni O. Sleep disorders in children and adolescents with autism spectrum
disorder: diagnosis, epidemiology, and management. CNS Drugs. Apr 2020;34(4):415-423. [doi: 10.1007/s40263-020-
00710-y] [Medline: 32112261]

Chen X, Ke ZL, Chen Y, Lin X. The prevalence of sleep problems among children in mainland China: a meta-analysis
and systemic-analysis. Sleep Med. Jul 2021;83:248-255. [doi: 10.1016/].sleep.2021.04.014] [Medline: 34049044]
Travlos V, Patman S, Downs J, Hince D, Wilson AC. Parent carer quality of life and night-time attendance in non-
ambulant youth with neuromuscular disorders. Dev Neurorehabil. Oct 2021;24(7):456-465. [doi: 10.1080/17518423.
2021.1908440] [Medline: 33944675]

Assari S. Parental education and children’s sleep problems: minorities’ diminished returns. Int J Epidemiol Res. Mar 30,
2021;8(1):31-39. [doi: 10.34172/ijer.2021.06]

Stremler R, Micsinszki S, Adams S, Parshuram C, Pullenayegum E, Weiss SK. Objective sleep characteristics and
factors associated with sleep duration and waking during pediatric hospitalization. JAMA Netw Open. Apr 1,
2021;4(4):¢213924. [doi: 10.1001/jamanetworkopen.2021.3924] [Medline: 33792731]

Lin CW, Kalb SJ, Yeh WS. Delay in diagnosis of spinal muscular atrophy: a systematic literature review. Pediatr Neurol.
Oct 2015;53(4):293-300. [doi: 10.1016/j.pediatrneurol.2015.06.002] [Medline: 26260993]

Chan SHS, Wong CKH, Wu T, et al. Significant healthcare burden and life cost of spinal muscular atrophy: real-world
data. Eur J Health Econ. Nov 2023;24(8):1373-1382. [doi: 10.1007/s10198-022-01548-5] [Medline: 36403177]

Cohn LN, Pechlivanoglou P, Lee Y, et al. Health outcomes of parents of children with chronic illness: a systematic
review and meta-analysis. J Pediatr. Mar 2020;218:166-177. [doi: 10.1016/j.jpeds.2019.10.068] [Medline: 31916997]
Ashworth M, Palikara O, Van Herwegen J. Comparing parental stress of children with neurodevelopmental disorders:
the case of Williams syndrome, Down syndrome and autism spectrum disorders. Res Intellect Disabil. Sep
2019;32(5):1047-1057. [doi: 10.1111/jar.12594]

Mah JK, Thannhauser JE, Kolski H, Dewey D. Parental stress and quality of life in children with neuromuscular disease.
Pediatr Neurol. Aug 2008;39(2):102-107. [doi: 10.1016/j.pediatrneurol.2008.04.011] [Medline: 18639753]

Jackson JL, Korth CX, Leslie CE, et al. Health-related quality of life and emotional distress among mothers of sons with
muscular dystrophy as compared to sex- and age group-matched controls. J Child Neurol. Mar 2021;36(3):177-185. [doi:
10.1177/0883073820962927] [Medline: 33034535]

McQuillan ME, Bates JE, Staples AD, Deater-Deckard K. Maternal stress, sleep, and parenting. J Fam Psychol. Apr
2019;33(3):349-359. [doi: 10.1037/fam0000516] [Medline: 30762410]

Martin CA, Papadopoulos N, Chellew T, Rinehart NJ, Sciberras E. Associations between parenting stress, parent mental
health and child sleep problems for children with ADHD and ASD: systematic review. Res Dev Disabil. Oct
2019;93:103463. [doi: 10.1016/j.ridd.2019.103463] [Medline: 31446370]

Tsironi S, Koulierakis G. Factors associated with parents’ levels of stress in pediatric wards. J Child Health Care. Jun
2018;22(2):175-185. [doi: 10.1177/1367493517749327] [Medline: 29277106]

Bedi P, Hasbun G, Castro-Codesal M. 570 comparing NIV adherence in early versus advanced stage sleep disordered
breathing for children with neuromuscular disease. Sleep. May 3, 2021;44:A225-A225. [doi: 10.1093/sleep/zsab072.568]
Mellies U, Ragette R, Dohna Schwake C, Boehm H, Voit T, Teschler H. Long-term noninvasive ventilation in children
and adolescents with neuromuscular disorders. Eur Respir J. Oct 2003;22(4):631-636. [doi: 10.1183/09031936.03.
00044303a] [Medline: 14582916]

Angelini CI, Ansevin C, Siciliano G. The role of sleep in neuromuscular disorders. Front Neurol. 2023;14:1195302. [doi:
10.3389/fneur.2023.1195302] [Medline: 37456652]

Thetford J, Chang M, Eng K. 1156 “NIV Nap” to improve PAP acceptability and hypoventilation in neuromuscular
disease. Sleep. Apr 20, 2024;47(Supplement_1):A495-A495. [doi: 10.1093/sleep/zsae067.01156]

Sankri-Tarbichi AG. Respiratory and sleep disorders in chronic neuromuscular disease, an update and therapeutic
approach. Clin Res Pulm. Aug 2013. [doi: 10.47739/2333-6625/1007]

Yoshizaki A, Mohri I, Yamamoto T, et al. An interactive smartphone app, Nenne Navi, for improving children’s sleep:
pilot usability study. JMIR Pediatr Parent. Dec 1,2020;3(2):e22102. [doi: 10.2196/22102] [Medline: 33122163]

Abbreviations

CSHQ: Children’s Sleep Habits Questionnaire
NMD: neuromuscular disorder

SDB: sleep-disordered breathing

SMA: spinal muscular atrophy

SRI: Stress Response Inventory

https://apinj.jmir.org/2025/1/e56667 Asian Pac Isl Nurs J 2025 | vol. 9 1e56667 | p. 9

(page number not for citation purposes)


https://doi.org/10.1007/s40263-020-00710-y
https://doi.org/10.1007/s40263-020-00710-y
http://www.ncbi.nlm.nih.gov/pubmed/32112261
https://doi.org/10.1016/j.sleep.2021.04.014
http://www.ncbi.nlm.nih.gov/pubmed/34049044
https://doi.org/10.1080/17518423.2021.1908440
https://doi.org/10.1080/17518423.2021.1908440
http://www.ncbi.nlm.nih.gov/pubmed/33944675
https://doi.org/10.34172/ijer.2021.06
https://doi.org/10.1001/jamanetworkopen.2021.3924
http://www.ncbi.nlm.nih.gov/pubmed/33792731
https://doi.org/10.1016/j.pediatrneurol.2015.06.002
http://www.ncbi.nlm.nih.gov/pubmed/26260993
https://doi.org/10.1007/s10198-022-01548-5
http://www.ncbi.nlm.nih.gov/pubmed/36403177
https://doi.org/10.1016/j.jpeds.2019.10.068
http://www.ncbi.nlm.nih.gov/pubmed/31916997
https://doi.org/10.1111/jar.12594
https://doi.org/10.1016/j.pediatrneurol.2008.04.011
http://www.ncbi.nlm.nih.gov/pubmed/18639753
https://doi.org/10.1177/0883073820962927
http://www.ncbi.nlm.nih.gov/pubmed/33034535
https://doi.org/10.1037/fam0000516
http://www.ncbi.nlm.nih.gov/pubmed/30762410
https://doi.org/10.1016/j.ridd.2019.103463
http://www.ncbi.nlm.nih.gov/pubmed/31446370
https://doi.org/10.1177/1367493517749327
http://www.ncbi.nlm.nih.gov/pubmed/29277106
https://doi.org/10.1093/sleep/zsab072.568
https://doi.org/10.1183/09031936.03.00044303a
https://doi.org/10.1183/09031936.03.00044303a
http://www.ncbi.nlm.nih.gov/pubmed/14582916
https://doi.org/10.3389/fneur.2023.1195302
http://www.ncbi.nlm.nih.gov/pubmed/37456652
https://doi.org/10.1093/sleep/zsae067.01156
https://doi.org/10.47739/2333-6625/1007
https://doi.org/10.2196/22102
http://www.ncbi.nlm.nih.gov/pubmed/33122163
https://apinj.jmir.org/​2025/1/e56667

ASIAN/PACIFIC ISLAND NURSING JOURNAL Khaksar et al

Edited by Hyochol Ahn; peer-reviewed by Ahmed Hassan, Lore Willem, Muberra Tanriverdi; submitted 23.01.2024; final
revised version received 21.09.2024; accepted 23.09.2024; published 28.01.2025

Please cite as:

Khaksar S, Jafari-Oori M, Sarhangi F, Moayed MS

Pediatric Sleep Quality and Parental Stress in Neuromuscular Disorders: Descriptive Analytical Study
Asian Pac Isl Nurs J 2025,9:e56667

URL: hitps://apinj.jmir.org/2025/1/e56667

doi: 10.2196/56667

© Sajjad Khaksar, Mehdi Jafari-Oori, Forogh Sarhangi, Malihe Sadat Moayed. Originally published in the Asian/Pacific Island
Nursing Journal (https://apinj.jmir.org), 28.01.2025. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Asian/Pacific Island Nursing Journal, is
properly cited. The complete bibliographic information, a link to the original publication on https://apinj.jmir.org, as well as
this copyright and license information must be included.

https://apinj.jmir.org/2025/1/e56667 Asian Pac Isl Nurs J 2025 | vol. 9 156667 | p. 10
(page number not for citation purposes)


https://apinj.jmir.org/​2025/1/e56667
https://doi.org/10.2196/56667
https://apinj.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://apinj.jmir.org
https://apinj.jmir.org/​2025/1/e56667

	Pediatric Sleep Quality and Parental Stress in Neuromuscular Disorders: Descriptive Analytical Study
	Introduction
	Methods
	Study Design and Participants
	Data Collection
	Web-Based Questionnaire
	Ethical Considerations
	Statistical Analysis

	Results
	Demographic Characteristics
	Sleep Habits of Children
	Parental Stress

	Discussion
	Principal Findings
	Limitations
	Conclusions



