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Abstract
Objectives The COVID-19 pandemic has affected the entire population, especially the population with chronic diseases. 
This study aimed to describe the quality of life of children and adults with neuromuscular diseases and their caregivers dur-
ing the COVID-19 pandemic.
Methods A observational correlational study was conducted. Forty-seven participants, including adults with NMD and car-
egivers of children with NMD, took part in the study. The WHOQOL-BREF and PedsQL 4.0 GCS and FIM scales were used.
Results The PedsQL indicated a mean of 55.85 (SD = 22.05) for children, and a mean of 55.76 (SD = 16.72) for caregivers. 
Adults reported a mean of 67 (SD = 22.5) for their general perception of quality of life, and a M = 53 (SD = 28.25) for their 
perception on health.
Conclusions The results showed regular to low quality of life of all children, adults, and caregivers, mainly in the physical 
dimension for people with neuromuscular diseases, and in the concerns dimension for caregivers. These results warn about 
the physical and psychological vulnerability situation in which this population finds itself.

Keywords Quality of life · Family quality of life · Neuromuscular diseases · COVID-19

During past years, studies have focused on how chronic medi-
cal conditions affect quality of life of people with this type of 
diagnoses and their caregivers. Quality of life is a construct 
that describes a person´s perception of their position in life 
in the context of their culture and value systems and consid-
ering their goals, expectations, and concerns (World Health 
Organization, 1995). Health related quality of life (HRQL), 
in contrast, considers the perception of the impact of health 

on a multidimensional level, including physical, mental and 
social aspects of life (Quinceno & Vinaccia, 2013).

Due to improvement on therapeutical treatments and the 
increase on life expectancy on chronic conditions, such as 
Neuromuscular disorders (NMD), HRQL has become a cen-
tral outcome. NMD consider a group of more than 150 diag-
noses characterized by progressive muscle weakness. Other 
symptoms include muscle atrophy or hypertrophy, fatigue, 
myalgia and nerve and muscle degeneration. Due to their low 
prevalence rates, estimated between 1 and 10 per 100,000 
population, NMD are also considered rare diseases (Aguerre, 
2014; Deenen et al., 2015).

Since many of these conditions are diagnosed in child-
hood, it is important to study HRQL through lifespan. 
Previous studies have shown that HRQL is affected on 
people of all ages with NMD, including children, adoles-
cents, and adults (Baiardini et al., 2011; Bendixen et al., 
2012; Bhullar et al., 2019; Gocheva et al., 2019; Graham 
et al., 2011; Landfeldt et al., 2016; Ortega, 2020; Uzark 
et al., 2012). In children with NMD, it has been found that 
HRQL is lower than normative data on a general level 
and on physical, emotional, social, and school dimensions 
(Baiardini et al., 2011; Bendixen et al., 2012; Gocheva 
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et al., 2019; Ortega, 2020). Regarding adults with NMD, 
they also report sleep and mental health problems, as well 
as an impaired HRQL on all its dimensions, especially on 
physical health (Cordeiro et al., 2014; Winter et al., 2010).

Furthermore, the chronicity and dependence that NMD 
generate, mark for the need of a caregiver. Caregiver role 
is often assumed by a family member, which causes an 
impact on caregiver´s quality of life and family functioning. 
Psychosocial aspects of quality of life seem to be the most 
severely affected in caregivers of children and adults with 
NMD (Landfeldt et al., 2016; Ortega, 2020; Ortega et al., 
2021; Ortiz et al., 2013; Soares de Moura et al., 2015; Zhi 
et al., 2019). In some cases, parents have even reported even 
lower levels of QoL than their children (Bhullar et al., 2019). 
Parents of children with NMD have also reported mental 
health problems, mainly internalizing problems like anxiety, 
depression and withdrawn (Ortega et al., 2021). Further-
more, families of children with NMD seem to have more 
difficulties related to family activities than families without 
children with NMD (Baiardini et al., 2011).

In addition, the relationship between children´s HRQL 
and caregivers’ burden and QoL has been previously 
explored. A worse child´s HRQL in the psychological 
dimension was associated with greater emotional impact 
on parents and a greater familiar cohesion (Baiardini et al., 
2011). Other study did not find significant correlation 
between child´s HRQL and caregiver´s QoL but did find 
a correlation between child´s QoL and caregiver´s burden 
(Soares de Moura et al., 2015).

Currently, the COVID-19 pandemic has put the popu-
lation of people with disabilities in a vulnerable situation. 
Due to the complexity of symptoms that accompany these 
diagnoses, many of them have been considered at risk popu-
lations (Guidon & Amato, 2020). Some studies have stud-
ied how the COVID-19 pandemic impacted on people with 
intellectual and developmental disabilities. Results found a 
clear impact of the missing routine health checks and isola-
tion, making the COVID-19 pandemic a potential source of 
stress and trauma for the disability community (Lund et al., 
2020; Wanjagua et al., 2022).

Particularly, people with neuromuscular disorders have 
also been affected by the pandemic as they have suffered 
modifications in access to health and medical care. Patients 
reported cancellations and delays in medical appointments 
and having been forced to care via telemedicine (Li et al., 
2021; Mauri et al., 2020). Some studies explored the impact 
of the pandemic on psychosocial aspects of rare diseases 
population. Results seem to show a decrease in general and 
mental health, reporting feelings of loneliness, worry, anxi-
ety, stress and depression (Chung et al., 2020; Fiumara et al., 
2020; Li et al., 2021).

Specifically, in NMD, some studies have explored HRQL 
during the pandemic. Findings show a decrease in physical 

health and mental health, as well as reduced quality of life 
due to the pandemic in children and adults with NMD (Di 
Stefano et al., 2021; Gagliardi et al., 2021; Handberg et al., 
2021). Even though these studies start to show how the pan-
demic has affected this population, none of them have used 
validated HRQL measures that are comparable to prepan-
demic studies. Also, no studies have been found in Latin 
America.

In order to contribute on understanding how the COVID-
19 pandemic has impacted on families with NMD in Latin 
America, the present study aims to describe health related 
quality of life life on children and adults with neuromuscular 
disorders. In addition, it aims to study family quality of life 
on caregivers of children with NMD and its correlation with 
the children´s HRQL.

Method

Participants

The selection of the sample was non-probabilistic. Sample 
consisted of parents of children (1 to 18 years old) with a 
neuromuscular disease diagnosis, and adults with a neuro-
muscular disorder diagnosis from Latin America. Forty-
seven (47) families with neuromuscular diagnoses partici-
pated in the study. Within these participants, 53,8% (n = 25) 
of them were adults with a NMD and 46,8% (n = 22) were 
parents of children and adolescents with NMD.

From the adults with NMD sample, 72% (N = 18) were 
women and 28% (N = 7) were men. Regarding their NMD, 
68%(N = 17) of the participants had a diagnosis of Charcot 
Marie Tooth, the remaining had diagnoses of Spinal Mus-
cular Atrophy (SMA)(N = 1), Duchenne Muscular Dystro-
phy (N = 1) or another muscular dystrophy (N = 6). The age 
range was 23 to 62 years, M = 36.08 (SD = 9.99). Regarding 
the level of education, 44% of the sample had completed 
university education, 12% incomplete university, 28% com-
pleted secondary education and the remaining percentage 
completed or incomplete tertiary.

Of the caregivers´ sample, 86.4% were mothers and 13.6% 
were fathers. Their ages ranged from 26 to 52 years, with an 
M = 37.23 (SD = 5.99). Regarding their level of education, 
36.4% of the sample had completed university education, 
27.3% completed university education, and 22.7% completed 
high school. Regarding the children, 40.9% (N = 9) had a 
diagnosis of Charcot Marie Tooth, 36.4% (N = 8) Duchenne 
Muscular Dystrophy, 13.6% (N = 3) SMA and 9.1%(n = 2) 
another neuromuscular disease. 76.2%(N = 16) of the chil-
dren were male, while 23.8% (5) were female. Mean age 
for children was calculated at M = 10.05 (SD = 4.18), where 
13.6% (N = 3) belonged to the range of 2 to 4 years, another 
13.6% (N = 3) in the range of 5 to 7 years, 40.9% (N = 9) in 
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the range of 8 to 12 years and 31.8% (N = 7) in the range of 
13 to 18 years.

Procedure

An online questionnaire containing both instruments (WHO-
QOL-BREF and PedsQL 4.0) and sociodemographic ques-
tions was elaborated. To be part of the study, participants 
were required to sign an informed consent form at the begin-
ning of the questionnaire. Rare diseases´ patient associa-
tions were contacted to collaborate with the study. Associa-
tions from Argentina, Perú, Chile, Honduras and Costa Rica 
accepted the invitation. Associations were the ones who sent 
the online questionnaire to their members, inviting them to 
participate on the study.

Ethical considerations were taken for this study. The 
study was carried out in accordance with Health Minis-
try’s 1490/2007 Resolution on the guide to good research 
practices, and Law 3301, on the rights of subjects in health 
research. By coding the questionnaires identification data 
were kept confidential, according to Argentina’s National 
Law 25,326 on Data Protection (Habeas Data).

Measures

The protocol consisted of an informed consent, a sociodemo-
graphic data questionnaire, the World Health Organization 
Quality of Life (WHOQOL-BREF) and the Pediatric Quality 
of Life Inventory 4.0 (PedsQl 4.0) Generic Core Scale and 
Family Impact Module.

Adult´s HRQL was assessed using the WHOQOL-
BREF. This questionnaire is an abbreviated version of 
the WHOQOL-100. It is composed by 26 Likert-type 
items. The instrument provides an Overall Quality of 
Life score, a Health Perception score, and scores for the 
physical, psychological, social relationships, and envi-
ronment domains. Scores range from 0 to 100, where a 
higher score means a better quality of life (Skevington 
et al., 2004). Internal consistency of this instrument for 
this sample showed α = 0.92.

Children´s HRQL was evaluated through the PedsQl 4.0 
Generic Core Scale (Varni et al. 2001). The Pedsql 4.0 GCS 
contains 23 items that assess 4 domains: physical function-
ing, social functioning, school functioning and emotional 
functioning. In addition, summary scales for Physical 
Health and Psychosocial Health can be calculated. Parental 
report forms were used for this study, including versions 
for children aged 2–4, 5–7, 8–12, and 13–18 years (Roi-
zen et al., 2008; Varni et al., 1999). The obtained measure-
ment of internal consistency for this sample was α = 0.30 for 
ages 2–4, α = 0.91 for ages 5–7, α = 0.92 for ages 8–12 and 
α = 0.95 for ages 13–18.

Finally, the PedsQL Family Impact Module (Varni et al., 
2004) was used to study impact of pediatric conditions on 
the family. This module was developed as a parental report-
ing instrument and contains 36 items. These items are 
divided into the subscales of impact on the parent´s quality 
of life: a) Physical Functioning, b) Emotional Functioning, 
c) Social Functioning, d) Cognitive Functioning, e) Commu-
nication, f) Concerns; and two subscales measuring impact 
on family functioning: g) Daily Activities, and h) Family 
Relations. (Varni et al., 2004). Both PedsQL modules take 
scores from 0 to 100, where higher scores indicate better 
quality of life (Roizen et al., 2008). The internal consist-
ency was measured for this sample, with Cronbach’s alpha, 
α = 0.91.

Data Analyses

All statistical analyses were performed using statistical soft-
ware SPSS Statistics-25 (Statistical Package for the Social 
Sciences version 25, IBM SPSS Inc, Chicago, IL, USA). 
In order to describe HRQol on children, adult and caregiv-
ers, means and standard deviations were calculated for the 
descriptive analysis of the WHOQOL, PedsQL GCS and 
PedsQL FIM. The normality of the sample was checked 
using the Shapiro–Wilk method and since it had a normal 
distribution (Pedsql GCS p = 0.62, PedsQl FIM p = 0.237), 
it was decided to use Pearson´s r statistic to study the cor-
relation between children´s HRQoL and family QoL. Cor-
relations were calculated both for the total scores and dimen-
sions of the instruments.

Results

Health Related Quality of Life in Children 
and Adolescents with NMD

The PedsQL GCS total score for HRQL indicated a mean 
of 55.85 (SD = 22.05). For summary scales, a M = 41.67 
(SD = 33.25) was found for physical health, and a M = 64 
(SD = 22.33) for the psychosocial health. When analyzing the 
HRQL dimensions, results showed M = 64.77 (SD = 23.22) 
for the emotional dimension, M = 60.9 (SD = 28.89) for the 
social dimension and M = 66.06 (SD = 25.24) for the school 
dimension.

Health Related Quality of Life in Adults with NMD

Descriptive analysis for the WHOQOL scale showed that 
adults reported a M = 67 (SD = 22.5) for the general per-
ception of their quality of life, and a M = 53 (SD = 28.25) 
for their perception on health. Regarding adult´s QoL 
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dimensions results indicated a M = 53.57 (SD = 20.46) for 
physical health, a M = 65.6 (DE = 18.45) for psychological 
health, a M = 63.33 (DE = 24.06) for social relations, and a 
M = 61.12 (DE = 21.35) for environment.

Caregiver’s Quality of Life and Family Functioning

Considering the importance of knowing not only the 
level of quality of life of the person who has an NMD, 
but also that of their caregivers, it was sought to describe 
the impact on the quality of family life. A mean of 59.12 
(SD = 15.55) was found for the total impact scale. For the 
summary scale of caregiver´s functioning, an M = 55.76 
(SD = 16.72) was found. For the family functioning 
summary scale, a M = 62.50 (SD = 21.59) was found. 
Scores obtained for specific dimensions were calculated. 
Results showed a M = 53.03 (SD = 22.9) for physical 
dimension, M = 58.64 (DE = 26.6) for emotional dimen-
sion, M = 66.48 (DE = 16.95) for the social dimension, 
M = 58.18 (DE = 16.65) for cognitive dimension, M = 65.53 
(DE = 23.47) for the communication dimension, M = 40.45 
(DE = 31.35) for worry dimension, M = 54.92 (DE = 28.82) 
for daily activities, and a M = 67.04 (DE = 28.18) for the 
family relationships dimension.

Relationship Between Children´s HRQoL 
and Family´s QoL

Lastly, correlations between the PedsQL GCS dimensions 
and total score, and PedsQL FIM dimensions and total score 
were drawn. A significant positive correlation was found 
between children´s HRQoL and family impact total score 
(r = 0.75, p = 0.00, N = 22). Table  1 shows correlations 
between dimensions from both instruments.

Discussion

Families of people with NMD have been considered a popula-
tion at risk of greater vulnerability during the COVID-19 pan-
demic. Results of this study showed an impaired quality of life 
in all groups studied: adults, children, and adolescents with 
neuromuscular diseases, and their caregivers. Previous studies 
aimed to explored quality of life of NMD population during 
the pandemic, but this is the first study to do so using vali-
dated instruments, and to study Latin American population.

According to the results of the present study, the 
physical dimension of quality of life seems to be the 
most affected, whether in pediatric or adult population. 
These results are similar with results from studies prior 
to the pandemic (Baiardini et al., 2011; Bendixen et al., 
2012; Ortega, 2020; Uzark et  al., 2012; Winter et  al., 
2010), meaning people with NMD had implications in 

their quality of life prior de pandemic. Nonetheless, the 
COVID-19 pandemic seem to have worsened this situa-
tion, especially in physical health, due to the difficulties 
in accessing therapies and treatments that many patients 
have reported during the pandemic (Li et al., 2021; Mauri 
et al., 2020).

Children and adolescents who participated on this study 
seem to have a diminished health related quality of life. 
Physical, social and school aspects seem to be then most 
affected dimensions. Children who participated in the study 
reported similar and even lower HRQL than previous stud-
ies before the COVID-19 pandemic (Bendixen et al., 2012; 
Ortega, 2020). This decrease on HRQL scores could be 
accounted by the pandemic impact on daily life. When 
comparing age groups, lowest HRQL was found in the 8 to 
12 years old group, followed by the 2 to 4 years old group. 
Due to the progressive nature of NMD, age has been hypoth-
esized to be related to HRQL, but other studies have also not 
found age as a determinant factor in HRLQ (Baiardini et al., 
2011; Bendixen et al., 2012). In relation to the pandemic, the 
8 to 12 years old group is expected to be the most affected 
group in terms of changes in daily life activities, since this 
group is composed of school-aged children.

Regarding adults with NMD, their quality of life and general 
perception of health seem to be impaired. In addition, partici-
pants reported difficulties on social relationships, environmental 
aspects and mental health. These results are similar to those 
reported by Di Stefano et al. (2021), which point out that this 
population is more affected than the general population.

One of the main results of the study indicated that car-
egiver’s quality of life and family functioning on families of 
children with NMD is affected. Specifically, caregiver’s qual-
ity of life seems to be primarily affected in the concerns and 
physical dimensions. Low scores on the concerns dimension 
may relate to the feelings of worry that many caregiver´s of 
children with rare diseases have reported during the pandemic 
(Fiumara et al., 2020). Regarding family functioning, daily 
activities seem to be the most diminished dimension, similar 
to the results reported prior the pandemic (Baiardini et al., 
2011). These results highlight the importance of considering 
caregivers health when evaluating people with complex diag-
noses (Ho et al., 2021; Soares de Moura et al., 2015).

Moreover, child’s HRQL was associated with caregiver’s 
QoL. Particularly, child’s HRQL was associated to parental’s 
physical, emotional and social functioning, as well as worry 
dimension. These correlations were positive, meaning bet-
ter the child’s HRQL better the parent’s QoL. Associations 
between children’s HRQL and parental and family func-
tioning were previously explored by Baiardini et al. (2011) 
and Soares de Moura et al. (2015). Results from the present 
study go in line with these studies in terms of the impact a 
chronic condition may have on the family group.
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Limitations and Future Research

The results of the study should be considered considering its 
limitations. First, even though neuromuscular disorders are con-
sidered rare diseases, a larger sample should be recruited. The 
size of this sample may have limited the power to identify signif-
icant correlations between variables. In addition, neuromuscular 
diagnoses may vary between them on level of disability and 
motor functioning, variables that have been related to HRQL, 
and were not measured on this study. Regarding instruments, the 
PedsQL GCS for ages 2–4 showed low levels con internal con-
sistency for this sample, possibly due to the sample size for this 
age group, but previous studies have shown acceptable internal 
consistency (Roizen et al., 2008; Varni et al., 1999). Moreover, 
it would be interesting to explore how the COVID-19 pandemic 
has affected social inclusion for people with NMD, as well as 
studying other variables that may related to quality of life such 
as pain, treatment adherence and caregiver burden.

Some relevant conclusions may be drawn from this study. 
First, children with NMD have an impaired HRQL, mainly 
on its physical dimension, even more than prior the pan-
demic. Second, adults with NMD reported a low QoL and 
perception of health during the pandemic. Also, caregivers 
of children and adolescents with NMD reported an impaired 
quality of life for themselves, affecting mainly their physi-
cal health and worry. Family functioning was also altered, 
mainly on aspects related to daily activities. Finally, caregiv-
er’s HRQL is associated with children’s HRQL. Daily life 
changes and modifications on medical assistance may have 
had an impact on people with neuromuscular conditions. 
The present research highlights the need to take into account 
the populations considered risk groups with chronic condi-
tions when considering interventions during the pandemic.
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