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Abstract

Introduction: Duchene Muscular Dystrophy (DMD) is 
an X-linked developmental disorder characterized by 
progressive muscle weakness, demanding many psycho-
social adjustments for both parents and children; learning 
and behavioral problems, changing values, expectations, 
roles and responsibilities, separation and loss that lead to 
parental stress. This study is an attempt to explore the level 
of Intelligence Quotient of children and adolescents with DMD 
and further elucidate aspects of parental stress. Material and 
Methods: The study involved 30 children and adolescents 
with DMD, chosen by convenient sampling method and one 
parent each, during their regular medical evaluation at the 
Duchene Muscular Dystrophy Foundation in Nepal. Measures 
used to collect data were the Draw a Man Test and Cohen’s 
Perceived Stress Scale. Results: Age of the DMD children 
and adolescents ranged between 4 to 19 years with mean 
age 12.01 ± 6.26 years, 93.94% were male. 53.33% of the 
parents reported having average level of stress and 63.33% 
of DMD children and adolescents had average level of 
Intelligence Quotient (IQ > 70), 16.67% had mild (IQ between 
50-69) and 10% each were found to have moderate and 
severe intellectual disability. Significant negative correlation (r 
= -0.393, p=0.05) was found between the level of intellectual 
functioning of DMD children and level of parent’s perceived 
stress.Conclusion: Most of the parents experienced average 
to severe level of stress based on the duration of illness and 
the level of intellectual functioning of their DMD child. Parents 
experienced greater level of stress with children having low 
intelligence.

Key words:Duchenne Muscular Dystrophy (DMD), Parental 
stress, Intelligence Quotient.

Introduction

Duchenne muscular dystrophy (DMD) is an X-linked developmental 
disorder that causes progressive muscle weakness which occurs 

with an incidence of about 30 per 100,000 live born males1. The 
gene involved normally codes for a protein called dystrophin, which 
localizes to muscle, and dystrophin-like products, which localize to 
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the central nervous system. In children with DMD, these 
products are missing due to a deletion in the gene. As 
the genetic deletion that causes DMD is located on the 
X chromosome, boys have the more severe, fatal form 
of the disease. 

This disease has long been associated with 
intellectual impairment2. Delay in global development 
and language disorders can constitute the signs of 
onset in this disease. A meta-analysis3, documented 
intelligence quotients in 721 children and adults with 
Duchenne muscular dystrophy, and indicated that the 
overall mean intelligence quotient was 82 (approximately 
1 S.D. below the population mean). 19% demonstrated 
an intelligence quotient below 70 and 3% demonstrated 
an intelligence quotient of less than 50 (indicating 
moderate to severe intellectual disability).

There is ample evidence of cognitive involvement 
in DMD, although the presentation is much more 
variable. On average, the mean IQ in children with 
DMD is shifted down one standard deviation from the 
population mean, and verbal intelligence scores are 
more compromised than performance intelligence 
scores4,5. There are considerable data attesting to 
specifi c defi cits in children and adolescents with DMD 
as opposed to a global defi cit2, 6, 7, 8,9,10. Verbal disability 
consisting of poor expr essive verbal abilities, defi cits in 
verbal working memory defi cits in short-term memory, 
and specifi c disabilities in learning to read, write, and 
calculate, with relatively intact visuospatial cognitive 
abilities, are more frequently reported cognitive defi cits 
in children with Duchenne muscular dystrophy. However, 
no relationship has been documented between levels of 
muscular degeneration and cognitive impairment11,12.

Prior research has examined a variety of factors 
related to stress in parents of chronically ill children. 
In a study of children with developmental disabilities, 
family variables, particularly family resources, were 
found to predict stress, and impairment in child social 
skills had a stronger relationship to parental stress than 
any other aspect of functioning (i.e., motor, cognitive, 
communication, adaptive behavior)13. These studies 
suggest that interpersonal or behavioral variables are a 
source of parental stress, beyond aspects of daily care 
or medical concerns. The present study sought to further 
elucidate aspects of parental stress in families of boys 
with DMD. Generally, prior studies of stress in parents 
of children with a chronic illness indicated that mothers 
of disabled and chronically ill children report greater 
parental stress and overall distress. The presence of 
problem child behaviors consistently predicted maternal 

stress. Stress related to child behavior was higher in 
the DMD versus the normative group, possibly due 
to increased problem behaviors, particularly in social 
interactions, rather than due to the physical demands of 
the disease alone14. 

The Muscular Dystrophy Foundation-Nepal (MDF-
NEPAL) is a Non- Profi t making voluntary organization 
formulated in initiation of Parents Projects Muscular 
Dystrophy (PPMD-Nepal) and Social workers registered 
in Government of Nepal, in 2003. Mission of the 
organization is to create nation-wide awareness of the 
disease, fi nd viable treatment and cure for MD, parental 
counseling, establish rehabilitation activities and 
streamline the stakeholders with latest development. 
Considering the multiethnic composition of Nepali 
population, the incidence of Muscular Dystrophy 
(MD) Disorders is similar to the rest of the world. The 
government does not have records on how many 
persons are suffering from Muscular Dystrophy (MD). 
It is estimated that there may be more than 20-25,000 
(approx.) with various types of MDs based on the current 
population growth of the country, 1.9% per annum15. 

Level of intellectual functioning itself would be a 
source of parental stress if it is below average. So, present 
study is an attempt to explore the level of intellectual 
functioning among the children and adolescents with 
muscular dystrophy and sought to further elucidate 
aspects of parental stress in families with DMD. 
Generally, prior studies of stress in parents of children 
with a chronic illness indicated that parents of disabled 
and chronically ill children report greater parental stress 
and overall distress. We therefore focused upon stress 
levels reported by parents because, as a primary care-
giver, they may be at particular risk for increased stress. 

Material and Methods

Participants of the study were 30 children and 
adolescents with Duchene Muscular Dystrophy and 
their parents selected via convenient sampling method. 
Measures used to collect data were the Draw a Man Test 
(DMT) and the Cohen’s Perceived Stress Scale (PSS)16. 

The Draw a Man Test (DMT) developed by Florence L. 
Goodenough (1926)17 was used to measure the level of 
intellectual functioning. The test-retest reliability of DMT 
ranges from 0.68 to 0.80 and it was used as an indicator 
of cognitive level and socio-emotional development17.

The Perceived Stress Scale (PSS) was assessed 
with parents to measure the level to which they considered 
their life stressful, unpredictable and controllable they 
appraised their life. The original version had 14 items, 
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seven negatively stated and seven positively stated. 
Two short forms are available, one with 10 items (six 
negatively stated and four positively stated items) and 
the other with four items (two negatively stated and two 
positively stated) with items answered on a four point 
Likert scale-ranging from strongly agree to strongly 
disagree where stress is measured in terms of high 
stress or average stress. The 10-item versions showed 
adequate internal consistency such as a Cronbach’s 
alpha of 0.78 and test-retest reliability of 0.86 using a 
7-day interval, 0.77 using a two-week interval16.

Ethical clearance was taken from the Institutional 
Review Board of Institute of Medicine and MDF- 
Nepal board committee and only those children and 
adolescentwho gave informedconsent and whose 
parents also consented were enrolled in the study during 
their regular medical evaluation, in the annual health 
camp of Duchene Muscular Dystrophy Foundation, 
Nepal.

Results

1. Characteristics of the DMD children and 
adolescents

Table 1 shows the distribution of the children and 
adolescents by their age and sex. In the study 93.34% 
of the children and adolescents were males and 6.66% 
were females. Age of the participants ranged between 

4 to 19 years with mean age of the children and 
adolescents being 12.01 years. 50% of the participants 
were between ages of 4-11 years, and another 50 % 
were from the age group 12-19 years of age.

Table 2 shows that majority of the children and 
adolescents (63.33%) had average level of intelligence 
level as the Intelligence Quotient (IQ) is more than 70 
and 36.67% (n=11) of the children and adolescents had 
below average level of intellectual functioning. Out of the 
low intellectual functioning, 16.67% of the children and 
adolescents had mild intellectual disability (IQ range 
between 50-69) and 10% had moderate and 10% had 
severe intellectual disability (IQ range between 35-49). 

Table 3 indicates the level of perceived stress of 
the parents of muscular dystrophy patients. 53.33% of 
the parents had average level of stress associated with 
the disease of their child and adolescents and 46.67% 
had high level of perceived stress.

Table 4 shows that there is statistically signifi cant 
negative correlation (r = -.393, p = 0.05) between the 
level of intellectual functioning among the children 
and adolescents with muscular dystrophy and the 
level of their parent’s perceived stress. It indicates 
that an increase in the level of intellectual functioning 
is associated with decrease in the level of perceived 
parental stress.

Table 1: Distribution by age and gender

Age of the children and 
adolescents (in years)

Gender

Male (n) Percent (%) Female (n) Percent (%)
Percentage 

Total (%)
4-11 14 46.67 1 3.33 50

12-19 14 46.67 1 3.33 50
Total (N= 30) 28 93.34 2 6.66 100

Source: Field Study, 2015

Table 2: Intelligence level of muscular dystrophy children and adolescents

Intelligence Quotient (IQ)
Number of Children and 

adolescents (n)
Percentage (%)

Average IQ (IQ>70) 19 63.33 Average IQ: n= 19(63.33%)
Mild ID
(IQ between 50-69)

5 16.67

Intellectual Disability (ID) 
Low IQ: n= 11 (36.67%)

Moderate ID
 (IQ between 35-49)

3 10

Severe ID
(IQ between 20-34)

3 10

Profound ID
(IQ < 20)

- -

Total (N) 30 100

Source: Field Study, 2015(ID= Intellectual Disability)
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Table 3: Perceived  stress among parents of muscular dystrophy children and adolescents

Level of perceived parental stress Number of parents Percentage
Average stress 16 53.33

High stress 14 46.67
 Total (N=33) 30 100

Source: Field Study, 2015

Table 4: Relationship between intellectual level and perceived parental stress

Level of parent stress Level of intellectual functioning
Level of parental stress

Level of intellectual functioning (N = 33)
1 -

-.393* 1
*. Correlation is signifi cant at the 0.05 level (One- tailed)

Discussion 

Duchenne Muscular Dystrophy (DMD) which is 
both chronic and terminal may be characterized as a 
“complex chronic condition” in that it involves specialized 
and time-consuming care, even when the terminal 
phase lies years in the future. Children with Duchenne 
are at increased risk for developmental delays. The most 
common delays are in gross motor skills such as sitting, 
walking, and running. However, children with Duchenne 
are also at increased risk for delays in other areas such 
speech/language development, motor planning, and fi ne 
motor dexterity. Interventions for developmental delays 
(e.g., speech/language, physical, and occupational 
therapies) should be targeted on improving specifi c 
skills. Interventions typically involve various therapies 
focused on improving specifi c skills18.

Similar to the general population, IQ scores in DMD 
can range from well above average to below average. 
Most DMD children have an IQ that is in the normal range. 
However, they are also at increased risk for having an IQ 
that is below average or in the mental retardation range 
(IQ score less than 70). DMD children may also have a 
speci fi c pattern of cognitive strengths and weaknesses 
that may not be accurately represented in an overall IQ 
score18. Problems with short-term verbal memory (also 
called working memory) are the most common fi nding, 
and can be present even in children with a high IQ. This 
has an impact on the amount of information they can 
takein and hold at any one time19.

Results of the present study show pattern of 
intellectual functioning of children and adolescents with 
DMD and parental stress. Mean age of the patients was 
12.01 years and 93.94% of the patients were male. As the 
disease itself is associated with X-linked chromosome 
which might be the cause of overrepresentation of boys 
within the study and usually they have severe and fatal 
course in comparison to girls3.

In the study 63.33% of children and adolescents 
had IQ more than 70, 16.67% had mild intellectual 
disability and 20% had moderate to severe intellectual 
disability. These fi ndings are somewhat similar with 
previous studies3. As literature suggests that most boys 
with DMD function within the normal limits of intelligence, 
about 19% of the DMD population is mentally retarded 
(as compared with 2–3% in the general population)3. 
The extent of cognitive involvement is variable across 
individuals but is not associated with physical severity 
and does not appear to be progressive11,12. Therefore 
children with intellectual impairment will need signifi -
cantly more repetition, rehearsal, and practice to learn 
new academic information. Moreover, they would benefi t 
from formal and special education.Therefore educational 
institutes, teachers and parents are recommended 
to create infrastructures to facilitate inclusion of DMD 
children and provide and promote special facilities for 
education, curricular activities and care18.

With regard to parental stress, about 46.67% 
parents reported to have high level of stress. Stress 
in parents of boys with DMD is elevated, possibly due 
to increased problem behaviors, particularly in social 
interactions, the physical demands of the disease 
itself14. Majority of the parents in the study reported 
average level of stress which was associated with 
diffi culty coping, often feeling diffi culties piling up that 
could not be overcome and feeling angered and out of 
control. It is hypothesized that as stress was found to 
diminish over time as the disease progressed, rather 
than to increase. It appeared that parents learned to 
cope with the burdens associated with the disease 
and they are more resilient as the disease progresses. 
Another factor associated with the parental stress is 
the level of intellectual functioning among the boys with 
muscular dystrophy. In the study there was signifi cant 
negative correlation (r = -0.393, p = 0.05) between the 
level of intellectual functioning among the children and 
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adolescents with muscular dystrophy and the level of 
their parent’s perceived stress. Parents whose children 
had low intelligence experienced greater level of stress. 

Conclusion

Duchene Muscular Dystrophy (DMD) is associated 
with parental stress, which is related with the severity 
of illness and the level of intellectual functioning of 
children. Though parents experience parental stress, 

it seems to be diminished over time and parents are 
more resilient with regard to the demands of children 
and adolescents with DMD. The important fi ndings of 
this study is children with DMD, have average level of 
intellectual functioning which does not deteriorate with 
the disease. They will benefi t from formal education with 
more emphasis on attention, phonological awareness, 
and verbal memory so they must be provided with this 
opportunity. 
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