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ABSTRACT 

Objective: Effect of adaptive skills training on motor development of children with down syndrome. 

Methodology: Total 30 symptomatic patients either sex age between 2-9 years were recruited from an out 

patient rehabilitation department of Santosh Medical College and Hospital, Ghaziabad, Uttar Pradesh (U.P.), India.                

The subjects were randomized equally in two groups and treated with motor training (control group) or and motor 

training along with adaptive skills training (experimental group). Down syndrome was assessed on VSMS       

(Vineland Social Maturity Scale). The effects of treatments on motor development were assessed by GMFM (Gross Motor 

Function Measure) scale. The GMFM scores were assessed at pre and 6 month post treatment and statistically by paired t 

test and Student’ independent t test.  

Result: Both groups showed significant (p<0.001) improvement in motor development after the treatment. 

However, the improvement in motor development of experimental group was found significantly (p<0.001) higher 

(74.5%) than the control group. 

Conclusion: Adaptive skills based motor training therapy was effective in improving gross motor function of 

children with down syndrome. 

KEYWORDS: GMFM, VSMS, Down Syndrome 

 

Received: Sep 10, 2016; Accepted: Oct 02, 2016; Published: Oct 10, 2016; Paper Id.: TJPRC:IJGPMDEC20165 

INTRODUCTION 

Down syndrome (DS) is a genetic disorder that causes mental retardation and physical defects. It is 

caused by the presence of an extra copy of chromosome number 21. This condition is called trisomy 21.24 It is 

named after John Langdon Down, the British doctor who described the syndrome in 1866. The disorder was 

identified as a chromosome 21 trisomy by Jerome Lejeune in 1959.
25

 Trisomy 21 (47, XX, +21) is caused by a 

meiotic nondisjunction event. With nondisjunction, a gamete (i.e., a sperm or egg cell) is produced with an extra 

copy of chromosome 21; the gamete thus has 24 chromosomes. When combined with a normal gamete from the 

other parent, the embryo now has 47 chromosomes, with three copies of chromosome 21. Trisomy 21 is the cause 

of approximately 95% of observed DS with 88% coming from nondisjunction in the maternal gamete and 8% 

coming from nondisjunction in the paternal gamete. DS mainly associated with some impairment of cognitive 

ability and physical growth as well as facial appearance. DS can be identified during pregnancy or at birth.               
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The incidence of DS is estimated at one per 800 to one per 1000 births.
 
Approximately 95% of these are trisomy 21. DS 

occurs in all ethnic groups and among all economic classes. Diagnosis for DS includes tests such as amniocentesis and 

chorionic villus sampling can be done before birth. Tissue and fluid in the womb around the baby can be checked for the 

extra chromosome. After birth, if the baby has any of the physical signs or birth defects of DS, the baby's blood can be 

tested to check for the extra chromosome.
25 

Some of the most common physical signs of DS are upward slanting eyes, flattened facial features, ears that are 

small or unusually shaped broad hands with short fingers and curved "pinky" fingers and a small head. None of these 

physical differences will cause health problems. Some birth defects associated with DS cause more serious health 

problems. Babies who have down syndrome often have poor muscle tone or problems with their heart, stomach or eyes. 

Intelligence ranges from low normal to very retarded (slow to learn), which can make learning and development more 

difficult. Most people with DS have IQs fall in the mild to moderate range of mental retardation. They may have delayed 

language development and slow motor development. Some common physical signs of DS include: flat face with an upward 

slant to the eye, short neck, and abnormally shaped ears, deep crease in the palm of the hand, white spots on the iris of the 

eye, poor muscle tone, loose ligaments, small hands and feet. There are a variety of other health conditions that are often 

seen in people with DS which includes; congenital heart disease, hearing problems, intestinal problems such as blocked 

small bowel or esophagus, celiac disease, eye problems such as cataracts, thyroid dysfunctions, skeletal problems, 

dementia similar to Alzheimer's. 
26 

Cognitive development in children with DS is quite variable. It is not currently possible at birth to predict the 

capabilities of any individual reliably nor is the number or appearance of physical features predictive of future ability.            

The identification of the best methods of teaching each particular child ideally begins soon after birth through early 

intervention programs. Since children with DS have a wide range of abilities, success at school can vary greatly which 

underlines the importance of evaluating children individually. The cognitive problems that are found among children with 

DS can also be found among typical children. Therefore, parents can use general programs that are offered through the 

schools by occupational therapists (OT). Language skills show a difference between understanding speech and expressing 

speech. It is not uncommon for children with DS to have a speech delay, although it is common for them to need speech 

therapy to help with expressive language. Fine motor skills are delayed and often lag behind gross motor skills and can 

interfere with cognitive development. Gross motor skills (GMS) can be affected anywhere from minor to major. Some 

children will walk at around 2 others around 4, an OT will help a child with this.32 

The DS is a genetic disease. Several studies have been conducted to establish most effective treatment for gross 

motor development but till date lacing about adaptive skills based therapy intervention program in DS. Thus, keeping the 

above in mind, the present study was aimed to determine whether adaptive skill based motor training program could 

provide meaningful improvement in gross motor function and reduce disability in patients diagnosed with DS. The study 

hypothesized that the improvement in gross motor function of children with DS is statistically significant with adaptive 

behavior skill based training occupational therapy motor training only. 

AIMS AND OBJECTIVES  

• To study the gross motor function of children with down syndrome. 

• To study the effect of adaptive skill training on motor development of children with down syndrome. 
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MATERIALS AND METHODS 

• RESEARCH DESIGN PRE and POST experimental subject group design  

• SAMPLE SIZE (n)  30 subjects 

• SAMPLE DESIGN  Convenience random Sampling  

• AGE RANGE   2-9 Years 

• STUDY DURATION  6 month 

• STUDY AREA   Santosh Medical College, Ghaziabad, U.P., India 

Variables 

Independent: Treatments (Control: Motor skill training, Experimental: Motor skill training + Adaptive skill 

training) 

Dependent: Age, Sex, VSMS and GMFM 

Inclusion Criteria 

• Children with down syndrome with Trisomy 21 

• 2-9 years age of both sex  

• The participants had to be available for two week sessions for a period of six month to one year  

• Parents had to be available to execute activities  

Exclusion Criteria 

• Adverse events such as illness that could negatively influence attending sessions. 

• Cerebral palsy with Down syndrome because the physical challenges influence the development of child. 

• Heart disease and or open heart surgery at the time of intervention. 

• Visual deficit. 

Assessment Tools: Gross Motor Function Measure Scale, the GMFM is standardized observational instrument 

designed and validated to measure change in gross motor function over time in children with gross motor deficient.                

The scoring key is meant to be a general guideline .However most of the items have specific descriptors for each score .It 

is imperative that the guidelines  

Contained in the manual be used for scoring each item. 

Scoring key 0-Does initiate 

• Initiate 

• Completes  
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Study Procedure: 30 children with a diagnosis of down syndrome coming for occupational therapy. Parents of 

children selected were explained the purpose and nature of the study. Written consent was taken. Any queries regarding the 

study were explained to the parents .Six month protocol was administered. Evaluations were done on the 1
st
 day and the 

end of six month using GMFM. 

Treatment Protocol: Adaptive skill based motor training program. Subjects were called twice a week; each 

session lasting for 45 min. of adaptive skill based motor training program was given to experimental group. 

Statistical Analysis 

Data were summarized as Mean ± SD (standard deviation). Groups were compared by paired t test or independent 

Student’s t test. Categorical groups were compared by chi-square (χ
2
) test. A two-tailed (α=2) p value less than 0.05 

(p<0.05) was considered statistically significant. Analyses were performed on SPSS software (windows version 17.0). 

Using VSMS, the social quotient (SQ) score of Down syndrome children were evaluated as below: 

 

The change or improvement in GMFM score (motor and social development) was evaluated as below: 

 

RESULTS 

The present study evaluates the effect of adaptive skills training on motor development in children with DS. A 

total of 30 children either sex (male=18, female=12) were recruited according to VSMS social quotient (SQ) score and 

randomized equally to treat either with motor functioning (control group) or motor functioning + social adaptive behavior 

skills training (experimental group). The outcome measure of the study was motor and social development assessed by 

Gross Motor Function Measure (GMFM). The GMFM score were measured at baseline (pre test) and six month post 

training (post test). The comparative basic characteristics (SQ, age and sex) and GMFM (gross motor function measure) 

scores of two groups (control and experimental) are summarized below in section A and B, respectively.  

Basic Characteristics 

The basic characteristics viz. VSMS social quotient (SQ) score, age and sex distribution of two groups are 

summarized in Table 1 and also shown graphically in Figure 1 to 3 respectively. The SQ score of both control and 

experimental group ranged from 5.8-16 with mean (± SD) 10.31 ± 3.87 and 8.69 ± 3.16 respectively. The mean SQ score 

of control group was slightly higher than experimental group. Comparing the mean SQ score of two groups, t test revealed 

similar SQ score between the groups (10.31 ± 3.87 vs. 8.69 ± 3.16, t=1.26; p=0.219) i.e. not differed statistically. Further, 

the findings of SQ scores were 100% “profound” for both groups. In other words, subjects of two groups were profound 

DS. 
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Similarly, the age of both control and experimental group ranged from 2-9 years respectively with mean (± SD) 

4.87 ± 2.59 years and 3.80 ± 2.01 years respectively. The mean age of control group was slightly higher than experimental 

group. Comparing the mean age of two groups, t test revealed similar age between the groups                                                            

(4.87 ± 2.59 vs. 3.80 ± 2.01, t=1.26; p=0.218) i.e. also not differed statistically.  

Further, in control group, there were 10 (66.7%) males and 5 (33.3%) females while in experimental group it were 

8 (53.3%) and 7 (46.7%), respectively. In both groups, the frequency (%) of male was higher than female with higher being 

in control group. Comparing the sex proportions (M/F) of two groups, χ
2 

test revealed similar sex proportions between the 

two groups (M/F: 10/5 vs. 8/7, χ
2
=0.56, p=0.456) i.e. also not differed statistically. In conclusion, subjects of two groups 

were demographically matched comparable.  

Table 1: Basic Characteristics of Two Groups 

Basic Characteristics 
Control 

(n=15) (%) 

Experimental 

(n=15) (%) 

t/χ
2
 

value 

p 

value 

VSMS (SQ) score: 

Mean ± SD 
10.31 ± 3.87 8.69 ± 3.16 1.26 0.219 

Age (yrs): 

Mean ± SD 
4.87 ± 2.59 3.80 ± 2.01 1.26 0.218 

Sex: 

Male 

Female 

10 (66.7) 

5 (33.3) 

8 (53.3) 

7 (46.7) 
0.56 0.456 

 

 
                                                       ns

p>0.05- as compared to Control group 

Figure 1: Mean SQ Scores of Two Groups 

 
                                                                   ns

p>0.05- as compared to Control group 

Figure 2: Mean Age of Two Groups 
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Figure 3: Sex Distribution of Two Groups 

Gross Motor Function Measure (GMFM) Score 

The pre and post training GMFM score (motor and social development) of two groups are summarized in Table 2. 

Table 2 showed that the mean GMFM score in both groups increased (improved) after the training and the increase 

(improvement) was evident higher in experimental group than control group.  

The pre training mean (± SD) GMFM scores of control and experimental group were 142.80 ± 19.92 and 140.60 ± 

15.29, respectively while at post it were 148.73 ± 20.92 and 163.87 ± 14.91, respectively. For each group, comparing the 

mean GMFM score between the periods, paired t test revealed significantly different and higher GMFM scores in both 

control (142.80 ± 19.92 vs. 148.73 ± 20.92, t=6.26, p<0.001) and experimental group (140.60 ± 15.29 vs. 163.87 ± 14.91, 

t=24.14, p<0.001) at post as compared to pre (Table 2 and Figure 4) indicting improvement in both groups.  

Further, for each period, comparing the mean GMFM score between the groups (Table 2 and Figure 5), Student’s 

t test revealed similar GMFM score between the groups at pre (142.80 ± 19.92 vs. 140.60 ± 15.29, t=0.34, p=0.737) 

indicating it comparable. However, at post it was significantly different and higher in experimental group as compared to 

control group (148.73 ± 20.92 vs. 163.87 ± 14.91, t=2.28, p=0.030) indicating higher improvement in experimental group.  

The net mean improvement in motor and social development (i.e. mean change in GMFM score from pre to post) 

of two groups is summarized graphically in Figure 6. After 6 months of training, the net mean (± SD) improvement in 

motor and social development of control group was 5.93 ± 3.67 while in experimental group it was 23.27 ± 3.73. 

Comparing the net mean improvement in motor and social development of two groups, Student’s t test revealed 

significantly different and 74.5% higher improvement in experimental group as compared to control group (5.93 ± 3.67 vs. 

23.27 ± 3.73, t=12.82, p<0.001).  

Table 2: Pre and Post GMFM Scores (Mean ± SD) of Two Groups 

Group 
Pre Test 

(n=15) 

Post Test 

(n=15) 

t Value 

(DF=14) 

p 

Value 

Control 142.80 ± 19.92 148.73 ± 20.92 6.26 <0.001 

Experimental 140.60 ± 15.29 163.87 ± 14.91 24.15 <0.001 

t value (DF=28) 

p value 

0.34 

0.737 

2.28 

0.030 
- - 
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Figure 4: For Each Group, Comparison of Mean GMFM Scores between the Periods 
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Figure 5: For Each Period, Comparison of Mean GMFM Scores between the Groups 
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Figure 6: Comparison of Net Mean Improvement in Motor Functioning of Two Groups 
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DISCUSSIONS 

The present study aimed to evaluate the efficacy of motor training and motor training along with adaptive skills 

training on motor development children with DS. The study hypothesized that the motor training along with adaptive skills 

training may be more effective than motor training alone may be found true. Both the modalities showed significant 

improvement in motor development after the training (treatment) but the improvement of motor training along with 

adaptive skills training was found to be more effective than motor training as it improve motor development 74.5% more 

as compared motor training alone.  

Another similar study conducted by Deborah J. Fiddler (2005) study explored whether young children with DS 

show praxis deficit that impact activities of daily living and whether these deficits are specific to DS. A comparison of 

performance of age and sex matched children with DS between mentally retarded and developmental disabilities of mixed 

or unknown etiologies and group of typically developing infants and toddler on praxis tasks and overall adaptive behavior 

(VSMS) were also conducted.  

CONCLUSIONS 

The study found motor functioning training along with social adaptive behavior skills training effective in the 

management of motor and social development in children with DS. 

RECOMMENDATIONS 

The findings of this study may need further validation on larger sample size with longer duration of follow up. 

The study also recommends the validation of findings on other age groups and sex basis.  

Limitations of the Study 

• The study was conducted on 30 children 

• The follow up was 6 month.  
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