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Abstract 

Down syndrome (DS) is the most common genetic cause of intellectual disability. Motor  

development of children with DS is delayed. The aim of the present study was to evaluate of 

fine and gross motor skills of adolescents with DS. The study sample of a total of 34 

participants aged between 14 to 20 years comprised 16 adolescents with DS and a normally 

developing group of 18 adolescents without DS.  Fine and gross motor skills of the 

participants were assessed by Bruininks-Oseretsky Test of Motor Proficiency, second edition 

short form (BOT-2 SF).  The highest score of the test is 88 and higher score shows higher 

performance. The average age of adolescents with DS and without DS who participated in the 

study were 17.06±2.79 and 16.56±1.09, respectively. All partcipants were male. It was found 

a significant differences for all BOT-2 SF subtests and total scores when compared between 

adolescents with DS and adolescents without DS (p<0.05).  Adolescents without DS has 

higher scores than adolescents with DS. In conclusion, both fine and gross motor skill 

performance of adolescents with DS is lower than normally developing adolescents. This 

study stresses the importance of interventions facilitating motor skills. 
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Introduction 

Motor skills are the basis for any bodily movement which is an intentional movement 

involving a motor or muscular component. Motor skills must be learned and voluntarily 

produced to capable perform a goal-oriented task (Connolly, & Montgomery, 2005). 

Development of motor skills occurs over relatively extended time periods that refers to the 

processes of change in motor behavior (Haywood, & Getchell, 2009). Gross and fine motor 

skills are two distinct types of motor skills. Gross motor skills are movements which involve 

the use of the large muscules such as crawling, stand up, up stairs, walking and running. In 

the early years of life, gross motor skills are developed as they are required for the stability 

and control of the body in addition to exploration of the environment (Cools et al. 2009; 

Gallahue, & Ozmun, 2006; Haywood, & Getchell, 2009; Rigal, 2003). Fine motor skills are 

the use of small muscles involved in movements that require the functioning of the 

extremities to manipulate objects (Gallahue, & Ozmun, 2006). Fine motor skills play a role in 

many activities of daily life such as dressing and feeding ones self, in addition to being 

essential in writing, drawing, picking up objects and cutting, (Cools et al. 2009; Summers et 

al. 2008a). 

An organised series of related movements used to perform basic movement tasks are 

described by Gallahue and Ozmun as Fundamental Movement Skills (FMS) (Gallahue, & 

Ozmun, 2006). FMS divide movement into three categories; locomotor movement tasks such 

as walking or running, manipulative movement tasks such as kicking and striking and 

stabilising movement tasks such as balance. FMS form the basis for many of the specific 

motor skills that we use in sport, leisure activities and everyday life (Okely, & Booth, 2004).  

FMS form the basis for many of the specific motor skills that we use in sport, leisure activities 

and everyday life (Okely, & Booth, 2004) and insufficient FMS impede  the child’s 

participation or performance at home, in schools, and in the community (Dolva, Coster & 

Lilja, 2004, Whittingham, Fahey,  Rawicki, & Boyd, 2010).  

Down syndrome (DS) is the most common genetic cause of intellectual disability. DS or 

trisomy is displaying a number of specific difficulties, such as delays in motor skill 

development and physical fitness, abnormal sensorimotor integration, obesity, health 

impairments, neurological impairments, delays in speech and language skill development, 

practical and social functioning, cognitive limitations (scott, & holfelder, 2015). Several 

previous studies have shown that children with DS have lower level motor skills compared to 

peers without DS. However, there is insufficient information about motor skills of adolescents 

with DS. The aim of the present study was to evaluate of fine and gross motor skills of 

adolescents with DS and compared with normally developing adolescents.    

 

Material and Methods  

This study was a cross sectional study. The study sample of a total of 34 participants were 16 

adolescents with DS aged between 14 to 20 years and 18  age matched adolescents without 

DS as normally developing group. All partcipants were male. The inclusion criterias for 

adolescents with DS were having genetic diagnosis of Down syndrome by a pediatric 

neurologist, able to independent standing and walking, functional hearing and vision. The 

exclusion criterias were having a history of congenital heart defects and orthopaedic surgery. 

The study excluded normally developing adolescents with any diseases and injury which 

affect the development such as diseases such as metabolic, cardio-respiratory system, 
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musculo-skeletal system and metabolic diseases. Written consent was obtained from all the 

study participants and their parents.  

Test of Bruininks-Oseretsky Test of Motor Proficiency 

Fine and gross motor skills of the participants were assessed by Bruininks-Oseretsky Test of 

Motor Proficiency, second edition short form (BOT-2). BOT-2 SF is a is a widely used scale 

to evaluate motor problems in children and adolescents with nerodevelopmental disorders 

such as DS, cerebral palsy, mental retardation, developmental coordination disorder. BOT-2 

is a valid and reliable method in both normally development and disabled children and 

adolescents which evaluates fundamental motor functions of children and adolescents 

between the ages of 4 and 21 years (Bruininks, & Bruininks, 2005). In this study the short 

form of the BOT-2 was used. The short form of BOT-2 (BOT-2 SF) contains 14 different 

items from 8 subtests and 14 items.  The highest score of the test is 88 and higher score shows 

higher performance. The BOT-2 assesses proficiency in four motor-area composites including 

fine manual control, manual coordination, body coordination and trength and agility 

(Bruininks, & Bruininks, 2005).Table 1 showes motor-area composites, subtests and items of 

the BOT-2 SF. 

 

Table 1. Motor-area composites, subtests and items of the BOT-2 SF. 

 
Composite     Subtest and items       

Fine manual control   Fine motor precision  

          Drawing lines      

      Folding paper      

Fine motor integration 

          Copying a square    

       Copying a star     

Manual coordination  Manual dexterity 

         Transferring pennies     

     Upper-limb coordination 

          Dropping and catching a ball     

         Dribbling a ball      

Body coordination    Bilateral coordination 

         Jumping in place     

      Tapping feet and fingers  

Balance 

          Walking forward on a line    

      Standing on balance beam    

Strength and agility   Running speed and agility 

One legged stationary hop     

Strength  

Knee push-ups      Sit-

ups       
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Analyses of the data 

The data were analyzed using the SPSS (16.0 version) statistics package software. Descriptive 

data were stated as average, standard deviation and percentage. The test of homogeneity 

variance was used to test the homogeneity of variables. Mann Whithney U test used to 

compare the BOT_2 sub-tests and total scores obtained by adolescents with normally 

developed and DS. A value of p≤ 0.05 was accepted as statistically significant. 

 

Table 2. Demographic characteristics of the participants  

 

 

Down syndrome 

group 

(n=16) 

Normally 

developing group 

(n=18) 

 

Z value 

 

P* 

Mean±SS Mean±SS   

Age 17.06±2.79 16.56±1.09 -0,177 0,860 

Weigth 62.19±14.19 62.89±7.90 -0.63 0.52 

Heigth 156.25±10.54 174.50±8.90 -4.04 0.000 

 

 

Table 3. BOT-2 SF subtests and total scores of the groups 

 

 

Down syndrome 

group 

(n=16) 

Normally 

developing group 

(n=18) 

 

Z value 

 

P* 

Mean±SS Mean±SS   

Fine motor precision 4.44±1.86 11.11±2.54 -4,738 0.000 

Fine motor integration 2.12±1.54 7.00±1.81 -4,824 0.000 

Manual dexterity 4.62±1.74 6.44±2.47 -3,413 0.001 

Upper-limb coordination 6.94±3.66 11.61±0.77 -4,434 0.000 

Bilateral coordination 2.75±2.17 6.11±1.53 -4,124 0.000 

Balance 5.75±2.14 7.67±7.67 -3,554 0.000 

Running speed and agility 4.00±2.22 7.67±0.97 -4,479 0.000 

Strength 5.00±3.22 11.28±1.60 -4,703 0.000 

Total BOT-2 35.81±12.09 69.00±5.92 -4,973 0.000 

*Mann Whithney U Test- analysis 
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Findings and Results  

The average age of normally developing and DS groups of the study were 16.56±1.09 and 

17.06±2.79 years, respectively. There is no differences between groups in terms of age, 

weigth and heigth (p<0.05). Physical characteristics of participants are given at Table 1.   

The average total scores of BOT-2 SF of normally developing and DS groups were 

69.00±5.92 and 35.81±12.09, respectively. It was found a significant differences for all BOT-

2 SF subtests and total scores when compared between adolescents with DS and normally 

developing adolescents without DS (p<0.05).  Adolescents without DS has higher scores than 

adolescents with DS (Table 2).  

 

Discussions and Conclusion  

Fine and gross motor skills of adolescents with DS were evaluated and compared with 

normally developing adolescents by using  BOT-2 SF for  investigate the effect of DS on the 

fundamental motor skills. We found that both fine and gross motor skill performance of 

adolescents with DS is lower than those of normally developing adolescents. 

Several previous studies have shown that children with DS have lower level motor skills 

compared to peers without DS. Our finding is similar with results of previous studies. 

Connolly and Michael was to examine the gross motor and fine motor abilities of children 

with mental retardation using the Bruininks Oseretsky Test of Motor Proficiency. They 

compared the motor skills of 24 mentally retarded children, 12 with DS and 12 without DS 

with age 7.6 years to 11 years. The results of the study showed that the children with DS had 

lower scores than the children without DS in the areas of running speed, balance, strength, 

and visual motor control and also the gross motor and fine motor skill composite scores were 

lower for the children with DS than for the children without  DS (Connolly, & Michael, 

1986).   

Malak et al. (2015) reported that the reduced size of the cerebrum, brain maturation disorders, 

and pathophysiological processes lead to motor development delay in the DS. In their study, 

to examine the gross motor function and estimate what motor abilities are significantly de-

layed in children with DS if they attend physical therapy sessions and also to assess the 

functional balance. The study group consisted of 79 children with DS (42 boys, 37 girls), 

average age 6 years and 3 months ±4 years and 6 months. Children were assessed using the 

Gross Motor Function Measure-88 (GMFM-88) and Pediatric Balance Scale (PBS). They 

concluded that motor development, especially standing position and walking ability, is 

delayed in children with Down syndrome. Balance and motor functions are correlated with 

each other, so both aspects of development should be consider together in physical therapy of 

children with Down syndrome (Malak et al., 2015). 

Best of our knowledge, there is no previous study which about both fine and gross motor 

skills in adolescents with DS. Only in a study by Wang et al. (2012) was to evaluate gross 

motor skills of adolescents with DS. They were to investigate the relationships between task-

oriented postural control and motor ability in children and adolescents with DS. The 

participants were 23 children and adolescents with DS and 18 age- and gender-matched peers. 

A force plate was used to collect postural data represented by center of pressure (COP) 

parameters and assessments of motor ability were only applied to the DS group by the 

original version of Gross Motor Function Measure and 4 subtests of the Bruininks Oseretsky 
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Test of Motor Proficiency, second edition. The results showed that the participants with DS 

exhibited poor voluntary control of postural sway and insufficient motor ability (Wang et al., 

2012). Children with DS delays in motor developments as results of associated impairments 

including muscle hypertonia, joint hyperextensibility, delayed acqisition of postural control, 

poor balance, and some children congenital heart disease and obesity (Russel, 1988).   

Although physical activity has same importance for health in each age group, it is observed in 

studies on physical performances of children and youth having DS that the exercises 

performed are significantly insufficient (Aksay, 2014). In this study we determined 

Fundamental motor skills of the adolescents by using BOT-2 SF. Proficiency in FMS are 

prerequisites for functioning in activities of daily living as well as for later participation in 

sport specific activities (Cools et al. 2009). Insufficient FMS are more likely to experience 

frustration and difficulty in the learning of more advanced skills (Stodden et al. 2008). 

Children with poor FMS have been found to have lower levels of health related fitness and 

participate less in organised sports and PA compared with children who have proficient motor 

skills (Stodden et al. 2008; Okely & Booth, 2004). Previous studies in DS showed that the 

low cognitive and motor skills of individuals (Oates et al., 2011) limit participation in 

physical activities (Barr and Shields, 2011; Menear, 2007). Because in general these 

individuals move slowly, the movement safety and movement quality may vary. The physical 

activity skills are higher in youth period, which degrade as age increases in DS like as in non-

disabled individuals,  (Menear, 2007). 

In conclusion, both fine and gross motor skill performance of adolescents with DS is lower 

than normally developing adolescents. This study stresses the importance of interventions 

facilitating motor skills. The knowledge of differences in both fine and gross motor skills in 

adolescents with DS adolescents should be of great interest to physical educators and could be 

of benefit in the designing and planning  of physical activity programs or sports according to 

the adolescents’ abilities,  thereby improving both fine and gross motor skills. With better fine 

and gross motor skills, adolescents with DS could participate more in daily living activities, in 

addition to physical and sporting activities. Although individuals with DS show slower 

motoric development than their non-disabled peers (Aksay, 2014; Fidler et al., 2008; Block, 

1991), they could participate in many exercise or sportive activities.   

 

REFERENCES 

Aksay E (2014). The Effects of Physical Activities on Physical Performance, Motor Skills, 

and BMI Values in Children and Youth having Down Syndrome (DS), International Journal 

of Medicine and Medical Sciences (ISSN: 2315-9844) Vol. 1(9) pp. 136-142.  

Barr M, Shields N (2011). Identifying the barriers and facilitators to participa- tion in physical 

activity for children with Down syndrome. J Intellect Disabil Res. 55:1020-1033. 

Block ME (1991). Motor development in children with Down syndrome: a review of the 

literature. Adapt Phys Activ Q, 8:179-209. 

Bruininks RH, Bruininks BD (2005). Bruininks-Oseretsky Test of Motor Proficiency. 

Examiners Manual (2nd ed.). Circle Pines MN: American Guidance Service Inc. 

Connolly BH, Michael BT (1986). Performance of retarded children, with and without 

Down's syndrome, on the Bruininks Oseretsky test of motor proficiency. Physical Therapy, 

66 (11) pp. 344–348. 



     

   Special Issue on the Proceedings of the 5th ISCS Conference – Part  A        August 2016 

 
Copyright©IntJSCS (www.iscsjournal.com) - 178 

 

Connolly BH, Montgomery P (2005). Therapeutic exercise in developmental disabilities. In 

Montgomery (Eds.) New Jersey: SLACK Incorporated. pp. 2-225. 

Cools W, Kristine De M, Christiane S, Caroline A (2009). Movement skill assessment of 

typically developing preschool children: a review of seven movement skill assessment tools. 

Journal of sports science & medicine, 8(2), pp.154–168. 

Dolva AS,  Coster W, Lilja M (2004). Functional performance in children with Down 

Syndrome. The American Journal of Occupational Therapy, 58 (6), 621- 9. 

Fidler DJ, Most DE, Booth-LaForce C, Kelly JF (2008). Emerging social strengths in young 

children with down syndrome. Infants & Young Children, 21(3):207-220. 

Gallahue D, Ozmun J (2006). Understanding Motor Development: Infants, Children, 

Adolescents, Adults. 6th ed., New York: Mc Graw Hill. 

Haywood KM, Getchell N (2009). Life Span Motor Development 5th ed., Champaign, 

Illinois: Human Kinetics. 

Malak R, Kostiukow A, Krawczyk-Wasielewska A, Mojs E, Samborski W (2015). Delays in 

Motor Development in Children with Down Syndrome. Med Sci Monit, 1;21: 1904-1910. 

Menear KS (2007). Parents’ perceptions of health and physical activity needs of children with 

down syndrom. Downs Syndr Res Pract, 12:60-68. 

Okely AD,  Booth ML (2004). Mastery of fundamental movement skills among children in 

New South Wales: prevalence andsociodemographic distribution. Journal of Science and 

Medicine in Sport, pp.358–372. 

Oates A, Bebbington A, Bourke J, Girdler S, Leonard H (2011). Leisure participation for 

school-aged children with Down syndrome. Disabil Rehabil. 33:1880-1889. 

Rigal R (2003). Motricite´ humaine: Fondements et application pe´dagogiques. Tome 2: 

De´veloppement moteur. Sainte-Foy: Presses de l’Universite´ du Que´bec. pp. 835. 

Russell D, Palisano R, Walter S, Rosenbaum LP, Gemus M, Gowland C, Galuppi EB, Lane 

M (1998). Evaluating motor function in children with Down syndrome: Validity of the 

GMFM, Developmental Medicine & Child Neurology 40(10):693-701. ·  

Schott N, Holfelder B (2015). Relationship between motor skill competency and executive 

function in children with Down's syndrome. J Intellect Disabil Res., 59(9):860-72.  

Summers J, Larkin D,  Dewey D (2008). Activities of daily living in children with 

developmental coordination disorder: dressing, personal hygiene, and eating skills. Human 

movement science, 27(2), pp.215–229. 

Wang HY, Long IM, Liu FM (2012). Relationships between task-oriented postural control 

and motor ability in children and adolescents with Down syndrome. Research in 

Developmental Disabilities, 33 1792–1798. 

Whittingham K, Fahey M, Rawicki B, Boyd R (2010). The relationship between motor 

abilities and early social development in a preschool cohort of children with cerebral palsy. 

Research in Developmental Disabilities, 31, 1346–1351. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Malak%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26132100
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kostiukow%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26132100
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krawczyk-Wasielewska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26132100
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mojs%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26132100
http://www.ncbi.nlm.nih.gov/pubmed/?term=Samborski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26132100
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schott%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25688672
http://www.ncbi.nlm.nih.gov/pubmed/?term=Holfelder%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25688672
http://www.ncbi.nlm.nih.gov/pubmed/25688672

