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Abstract

Objectives: This study aimed to analyze the health-related quality of life (HRQol) of patients with spinal muscular
atrophy (SMA) based on the type of SMA, demographic and clinical features and compare HRQoL of these patients
with a matched healthy control group.

Methods: This was a case—control study of Patients with SMA in Iran. Sixty-six patients with SMA type Il and Ill aged
8-18 years and also 264 healthy age, sex, and socio-economic matched individuals were enrolled. To assess the qual-
ity of life, we used the Persian version of the KIDSCREEN-27.

Results: The health-related quality of life between children with type Il and type Ill SMA was not significant in all 5
subscales. However, HRQoL in healthy children was significantly higher than in SMA children in all 5 subscales.

Conclusion: The quality of life in children with SMA was lower than the healthy control group in all subscales, and
physical well-being and psychosocial aspects are the main domains of life impaired by SMA disease. However, no

significant difference between the quality of life in children with SMA type Il and type Ill was observed.
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Background
Spinal muscular atrophy (SMA) is an inherited autoso-
mal recessive disease [1] characterized by degeneration of
alpha motor neurons of the spinal cord, resulting in gen-
eralized muscle weakness and atrophy [2, 3]. SMA is the
second fatal neuromuscular disease after cystic fibrosis,
with an estimated incidence of about one in 6000—10,000
live births and a carrier frequency of 1/40-1/60 [4, 5].
The clinical manifestations of SMA are divided into
three major categories in childhood according to the age
of onset and motor function achieved [6]. The spectrum
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of muscle weakness in SMA ranges from extremely com-
promised neonates to minimally affected adults with late-
onset [6, 7]. Generally, the severe form of SMA is type I
which is manifested by muscle weakness and hypotonia.
Children who suffer from SMA type II are able to sit, but
they need aid for standing or walking; and finally, the
mild form of SMA is type III who learn to walk unaided
[5, 8].

Since these patients will need nursing support due
to losing their motor function or respiratory compro-
mise or nutritional problems in advanced stages [2, 9],
they would be dependent on others and therefore their
quality of life is touched. Since the severity and tim-
ing of these complications vary according to the type
of disease [1, 10], this factor can also affect the extent
of patient dependency on others. In addition, factors
such as the socio-economic status of patients and the
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level of their access to appropriate health care can have
a significant effect on their quality of life [11].

Health-related quality of life (HRQoL) is a multidi-
mensional framework that generally evaluates social,
psychological, and physical functioning of a patient
[12]. Although HRQoL tools are described according
to individual perspective of one’s life status along with
personal judgment over patient’s health and disease
and also norms of the community in where they live
[13], various studies indicate these tools are reliable in
the assessment of standard cares that patients receive
[14, 15]. There are controversy results in subscales of
the quality of life in various studies and most of them
do not report their results according to SMA type and
demographic data [16—20]. In the current research, we
aimed to answer the following questions:

First, Does HRQoL of SMA children differ from that
of a matched healthy control group? Second, Does
HRQoL of children with SMA vary according to SMA
type? Third, Does HRQoL of SMA children differ
according to demographic and clinical features?

Methods

Participants

We conducted a case—control study on 66 patients
diagnosed with SMA aged 8-18 years who were
referred to the pediatric neurology department of
Tehran University of Medical Sciences where SMA
patients were being monitored. We considered this age
group because the patients and their parents were both
adapted to the disease. We also selected 264 healthy
age, sex, and socio-economic matched individuals and
their parents from the same school in which patients
attended as controls. The inclusion criteria were age
range of 8—18 years, SMA diagnosis was done based on
clinical manifestations, clinical fitures,electrodiagnosis
and confirmed by a genetic test. Clinical features such
as respiratory and gastrointestinal diseases were diag-
nosed through medical examination and obtained
retrospectively from patients’ medical records. The
exclusion criteria were mental disorders, hearing, or
visual impairments, and or any congenital disorder.
This study was approved by the ethical committee of
Tehran University of Medical Sciences (IR.TUMS.
CHMC.REC.1400.063), furthermore written informed
consent was taken from all participants’ legal guard-
ians collaborating in this study.

Assessment tools and data collection

To assess the quality of life, we used the Persian version
of the KIDSCREEN-27. All versions of this question-
naire, including child and parent’s versions that had been
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validated for Iranian population aged 8—18 years old [21].
Since mothers usually spend much more time with kids
[22], the parent’s version of KIDSCREEN-27 was com-
pleted mostly by mothers. In our study, the parents and
children both completed the questionnaire at home. This
questionnaire consists of 5 categories, including physical
well-being (5 items), psychological well-being (7 items),
parent relationship (7 items), social support and peers (4
items), social environment (4 items). The recall period
lasted two weeks, and the higher score revealed a better
quality of life.

Statistical analysis

We described the quantitative data using mean and
standard deviation (SD) and the categorical data using
frequency and percentage. Moreover, we checked the
normality assumption of data prior to the analysis, then
we compared the health-related quality of life between
the SMA types (type II and type III) and also between the
case and control groups, using independent-samples T
test. The health-related quality of life was also compared
according to demographic and clinical features, listed in
Table 1. The P-value of less than 0.05 was considered sig-
nificant. All analyses were performed using SPSS version
24.

Results

Among 66 children with SMA, there were 12 (35.3%)
boys and 22 (64.7%) girls with SMA type II, and there
were 19 (59.4%) boys and 13 girls (40.6%) with SMA type
III. The mean (SD) age of children with type II SMA was
11.3 (3.5), and it was 15.5 (3.4) in children with type III
SMA. Based on SMA type, there was no significant dif-
ference between the age of boys and girls.

Table 2 indicates that the health-related quality of life
between children with type II and type III SMA is not
significant in all 5 subscales, both children’s and parent’s
perspectives.

Table 3 demonstrates that the health-related quality of
life in healthy children is significantly higher than in SMA
children in all 5 subscales, both children’s and parents’
perspective. The highest mean difference was observed in
physical and psychological well-being. Moreover, no sig-
nificant difference was detected between children’s and
parents’ perspectives in reporting health-related quality
of life.

The quality of life in children with SMA was varied
according to demographic and clinical features. SMA
children whose mothers had less than 12 years of edu-
cation and also SMA children with history of mood
disorders had significant lower score in Physical and psy-
chosocial well-being, and also parent relationships. Low
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Table 1 Comparing the quality of life in SMA children (n =66) based on demographic and clinical features

Variables Physical well-being Psychological well-  Parent relationship Social supportand Social environment
being peers
Gender
Boys 129+£23 20657 249450 121+£40 13.0£43*
Girls 122+21 19.2+£52 248+48 13.0+£36 152+£38
Eductaion of mother
<12 121£2.1% 191£51% 238+50% 121+£40 13.9+£41
>12 13.8£2.1 222+60 276+£34 13.7£3.1 148434
Eductaion of father
<12 123+24 185+£49* 234+4.7* 11.6£40% 132+£43*
>12 129+£19 21.8+£56 26.7+£45 13.8£3.1 154431
Number of children
<=2 127£23 20.0+£5.1 257+£48* 124+38 13.8+40
>2 123+£22 19.6+£6.1 229447 12.7+£38 148+£38
Access to medical facilities
Yes 126£23 21.1£56* 246+£5.1 13.0£3.7 143440
No 124£21 17.2+£4.1 253+46 11.5+£39 13.8+£40
Dependence to wheelchair
No 144£21% 20.7£41 2714£34* 123+£37 139+£30
Yes 122421 19.7+5.7 243+50 126+38 142+41
Respiratory diseases
Yes 120420 20147 235+£57% 125+£53 13.6+47
No 127423 19.8£5.6 25.1+47 125£35 142438
Gl diseases
Yes 1M6£15% 184+43 241+54 10.7£47* 13.5+49
No 129424 205+£58 25.1+£47 13.2+£32 144+36
History of mood disorders
Yes 11.9422* 171£57* 232+£49* 124440 141£3.7
No 13.0£21 21.7+45 258+4.6 126+£3.7 14.2+4.1

Gl gastrointestinal
" P-value less than 0.05

Table 2 Comparing the quality of life in children with type Il and type Il SMA

Type Il SMA (n=34) Type lll SMA (n=32) P-value

Child

Physical well-being 121+21 13.0+23 0.09

Psychological well-being 193+30 19.9+28 042

Parent relationship 243£49 253+48 043

Social support and peers 123439 127437 0.67

Social environment 14.1+£48 142+£28 0.89
Parent

Physical well-being 126+2.1 123+25 0.67

Psychological well-being 21.2+£25 20.06 £2.7 0.30

Parent relationship 237+54 244+£52 0.59

Social support and peers 114442 126+36 022

Social environment 134+£48 139+£31 0.62
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Table 3 Comparing the quality of life in SMA children with that
of a matched healthy control group

Case group (n=66) Control
group
(n=264)
Mean +SD Mean+SD p-value
Child
Physical well-being 126+22 19.6+£39 <0.001
Psychological well- 196+29 256457 <0.001
being
Parent relationship 248+49 269+56 0.005
Social support and 12.5+38 145+33 <0.001
peers
Social environment 141+£39 154+£3.1 0.004
Parent
Physical well-being 125423 194+38 <0.001
Psychological well- 209426 259451 <0.001
being
Parent relationship 247453 271450 <0.001
Social support and 121439 137432 <0.001
peers
Social environment 13.6+4.1 154+£29 <0.001

education of fathers also associated with all subscales of
the SMA children’s quality of life except physical well-
being subscale. Each of demographic and clinical vari-
ables is associated with a different subscale of quality of
life, details have been shown in Table 1.

Discussion

In this case—control study, the quality of life was com-
pared between SMA children and a healthy control
group, between type II and type III SMA, and also the
quality of life was compared according to demographic
and clinical features in children with SMA.

The current study indicated that the quality of life
in children with SMA varies from that in the matched
healthy control group in all subscales. It is important to
note that two subscales of quality of life, including physi-
cal and psychosocial well-being, were more affected in
SMA patients. A systematic review has recently indicated
that all subscales are affected by SMA to some degree,
however physical well-being is the main domain of life
impaired by SMA [23]. Due to the similarity of locomo-
tion impairment on quality of life in neuromuscular dis-
orders, the most common childhood neuromuscular
disorder, Duchenne muscular dystrophy (DMD), was
considered in the literature review [24]. Most case—con-
trol studies have been indicating that the quality of life
varies in all subscales [16-18, 25]; however, Zamani
et al. [22] observed the low scores in just two subscales,
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including physical well-being and peers. Opstal et al. [26]
observed the low score only in the physical well-being
subscale. The differences across studies may be explained
by the small sample size and the type of questionnaire
used [18], according to a systematic review conducted
by Landfeldt et al. [24], 40% of the studies had been done
with a small sample size (less than 35).

We did not find any significant difference between the
quality of life in children with SMA type II and type IIL
Since studies have evaluated QoL by different tools [24]
and most of them do not report their results according
to SMA type, demographic data, or functional ability [19,
20, 27-29], it is hard to draw an appropriate conclusion
over the observed differences. However, an inverse asso-
ciation has been suggested by some data [23].

This study showed that girls with SMA had a better
score in the social environment subscale in compare to
the boys. It may be due to different interests and styles
of life in different genders in this age group in Iranian
children. However, planning for the promotion of this
aspect for the both genders to improve their participation
in social activities, including supportive consultation,
and providing recreational and educational facilities to
change the patient’s attitudes is recommended [22].

Conclusion

The current study declares that the quality of life in
children with SMA varies in comparison with healthy
control group in all subscales. However physical well-
being and psychosocial aspects are the main domains
of life impaired by SMA disease. We did not find any
significant difference between the quality of life in chil-
dren with SMA type II and type III. Furthermore, bet-
ter social score in girls is seen in comparison with boys
with SMA patients that may be due to different interests
and styles of life in different genders in this age group in
Iranian children. At the time of doing this study none of
the patients had access to advanced treatments, for sure
the QoL after access to new treatment and the multidis-
ciplinary clinic would differ. So, a new study to evaluate
and compare the issue of QoL after access to treatment in
these patients is recommended.

Strengths and limitations

Compared to many studies, the strength of our study
was comparing the quality of life according to SMA type
and some demographic and clinical features. Moreover,
the design of our study was case control, which provides
more reliable results compared to cross-sectional studies.
However, we did not have adequate sample size to ana-
lyze our data based on functional status (non-sitter, sitter,
walkers).
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