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INTRODUCTION

Down’s syndrome (DS) is the most common chromosomal 
disorder, with an incidence of about 23000/yr live births in 
India [1]. It is known to be associated with low IQ and congenital 
malformations, especially of the cardiac system. Down’s syndrome 
is also characterized by dysfunction/disease in several other organs. 
Short stature is a cardinal feature of Down’s syndrome. The 
growth retardation of children with Down’s syndrome commences 
prenatally [2]. 

It is a genetically linked syndrome caused by chromosomal 
abnormality by the presence of an additional chromosome 
21 and there could be perceptual impairments along with 
cardiovascular symptoms. Orthopaedic, neuromuscular, visual 
and cognitive impairments are notable [3]. Down’s syndrome 
causes developmental ailments in children that result in loss 
of gross motor and fine motor skills. Studies have proved that 
Down’s syndrome affected individuals have inadequacy in hand- 
eye coordination, muscle strength, balance and maintaining 
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ABSTRACT

Background: Down’s syndrome (DS) is a common genetic disorder which has the incidence is about 23000/yr 
live births in India. In comparison to normal children, Down’s syndrome Children have weak hip abductors and 
knee extensors. Maintaining a state of equilibrium is limited or compromised in children with mild to moderate 
levels of motor impairment. Swimming is one of the best ways to maintain and improve the motor fitness in low 
IQ level individuals with Down’s syndrome. This study is to analyze the aquatic therapy session in comparison 
with the regular physiotherapy session with assistance of physiotherapist. The comparison is gauged using various 
observations.

Materials and methods: This is a single center study and children with Down’s syndrome aged 6 months to 4 
years, confirmed by Karyotyping or genetic analysis will be selected for data collection. The criterion for subject 
selection is children with Down’s syndrome having complete neck control without medical issues. This study is to 
see the difference in outcome of treatment methods used. Study group and the control group receive the same set 
of physiotherapy exercise for 5 days a week except that the study group gets aquatic sessions in addition to exercise 
for 2 days a week. A questionnaire is used for assessment to know the physical development of the child before the 
study at 0 week and 6 weeks later.

Results: Our study results revealed most of the parameters studied on the Down’s syndrome children namely sitting, 
creeping, standing, crawling, pushing, moving, walking and kicking improved significantly (p<0.01) on Down’s 
Syndrome children who underwent both exercise and aqua therapy when compared to children who did only 
exercise.

Conclusion: Combination of water and land exercise is an effective strategy to improve daily activities in Down 
syndrome children. It was noted that combination of exercise and aqua therapy showed significant improvement in 
many motor parameters in Down’s syndrome children. 
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equilibrium , laterality, visual motor coordination and reaction 
time [4].

Children with Down’s syndrome have been noted to have hypotonia 
and decreased strength of hip adductors and knee extensors when 
compared with normal children [5]. Learning and coordination of 
motor skills becomes diminished in Down’s syndrome children 
due to the low endurance and muscle strength. The hips, feet 
and shoulder movements are poorly coordinated and induce 
strain on the ligaments (which are longer than usual) and joints 
on the long run [6]. The upper and lower limbs are shorter than 
the trunk length in Down’s syndrome children and this explains 
why their gross motor skills are restricted. For instance, shorter 
legs compromise climbing skills; balancing skills such as sitting and 
standing are more difficult; and a child falls further before their 
hands could reach the ground to balance and protect them from 
falling [7]. 

These children also have poor posture control. This loss of body 
balance can be well explained by their impaired muscle tone, lack of 
neuromuscular coordination, poor proprioception in the muscles 
and ligaments, slow visual feedback and delayed reflexes [8]. Thus 
the Down’s syndrome children have overstated body movements as 
the outcome of the destabilized stimulus. [9]. Children with mild 
to moderate motor impairment have limited abilities to maintain a 
state of equilibrium [10]. 

The role of aqua therapy in improvising the equilibrium 
mechanisms is commendable. The circulatory system, respiratory 
system and immune system are enhanced in the aquatic 
environment and the endurance improves. A swimming medium 
has properties that allow the body to work differently than on 
land. Water also decreases muscle spasticity, enhances strength and 
stamina and imparts motivation to the kids which can assist in the 
developmental growth in a wide range of disabilities [11]. 

The buoyancy of water supports the body, and enables people 
with disabilities to perform a wide range of movements than 
they could do on land. It is also noted in case of individuals with 
severe learning difficulties, whose physical ability is limited [12]. 
Swimming is recognized as probably the best way of maintaining 
or improving the motor fitness of low IQ level individuals, and in 
consequence, of individuals with Down’s syndrome [13].

Aquatic therapy is also known as pool therapy, hydrotherapy or 
balneotherapy. Exercise in warm water is a popular pain relief 
treatment for many other painful neurologic or musculoskeletal 
conditions [14]. The warmth of water enhances blood flow and 
dissipates algogenic chemicals that relax the muscles. The buoyancy 
of water blocks nociception that stimulates the thermal and 
mechanoreceptors which in turn influence the spinal segmental 
mechanisms. Peripheral edema is reduced by the hydrostatic 
effect of water and there is pain relief due to the dampening of 
sympathetic nervous system [15].

The child must be given early stimulation preferably before 3 years 
of age because neural plasticity is greater at this stage. This is an 
empowering intervention that aims to assist and stimulate the 
disabled child’s postures and thereby supports in the maturation 
and the development of the child’s motor and cognitive skills [16]. 
Exercises may be targeted for the child’s development based on 
the stage of the child. The earlier the interventions, the greater 

the chances to minimize, prevent or limit the developmental 
modifications [17].

Physiotherapists may offer interventional services to the Down’s 
syndrome children who aim to improvise their motor and fine 
motor skills and create a platform to enhance their development 
with better quality and longevity [18]. But these staff cannot 
always perform the interventions on the child; the parents and 
the family play an important role in helping the child to acquire 
motor abilities and it is essential for them to understand that these 
marked changes occur within the first three years of life [19].

This study is to analyze the aquatic therapy session in comparison with 
the regular physiotherapy session with assistance of physiotherapist. 
The comparison is gauged using various observations.

METHODS

This study is a single center study. Children (6 months to 4 years) 
with Down’s syndrome, confirmed by Karyotyping or genetic 
analysis will be selected for data collection for this study. The 
demographic data of the Down’s syndrome children, both sexes 
will be collected from the clinic from their medical history. The 
data will be stored in MS excel format with restricted access. The 
study is that it’s a comparison study of aquatic therapy along with 
regular physiotherapy vs regular physiotherapy exercises of trisomy 
21 toddlers. 

The criterion for subject selection is children with Down’s 
syndrome having complete neck control with no medical issues. 
This study is to see the difference in outcome of the treatment 
methods used. Study group and the control group receive the same 
set of physiotherapy exercise for 5 days a week except that the study 
group gets aquatic sessions in addition to exercise for 2 days a week. 

A questionnaire is used for assessment to know the physical 
development of the child before the study at 0 week and 6 weeks 
later. All the statistical analysis is to be done by using the SPSS 
Version 18.0. Normality of the variables under analysis was 
determined using Kolmogorov-Smirnov’s normality test (p>0.05). 
The student’s t-test for dependent data was employed to measure 
between effects and quality of life variables. All data were analysed 
using Statistical Package for SPSS v 16. The significance threshold 
was set to be at p<0.05. 

RESULTS

All the three positions sitting, creeping and standing improved 
significantly on children who underwent both exercise and aqua 
therapy (Figure 1). Thus it is noted that the aqua therapy provided 
good improvement on the muscles related to movement of sitting, 
creeping and standing.

All the three positions crawling, pushing and moving improved 
significantly on children who underwent both exercise and aqua 
therapy (Figure 2). Thus it is noted that the aqua therapy provided 
good improvement on the muscles related to crawling and pushing 
along with every movement of the children.

All the two positions walking and kicking improved significantly 
on children who underwent both exercise and aqua therapy (Figure 
3). Thus it is noted that the aqua therapy provided additional 
improvement on the muscles related to jumping and walking.
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DISCUSSION

Over the past decade, increasing attention has been focused on 
the importance of physical fitness in the promotion of health in 
children with Down’s syndrome. 

The main health-related physical fitness is very necessary and it 
is dependent on the function of respiratory, cardiovascular, and 
skeletal muscle systems [20]. Children with Down’s syndrome 
typically have decreased cardio-respiratory endurance, muscle 
strength, balance, coordination, and motor skills. These 
impairments limit children with disabilities from participating with 

their peers in community-based sports and physical activities, and 
put them at risk for developing secondary health problems [21]. 

Preliminary research suggests that aerobic exercise programs 
can improve cardio-respiratory endurance in Down’s syndrome 
children and adolescents. Children who start aerobic exercise 
programs are at high risk for overuse syndromes as a result of 
muscular weakness, poor joint alignment, and contractures mainly 
for Down’s syndrome children [22].

The potentiality of aquatic therapy to improve posture in Down’s 
syndrome children results from the impact the water environment 

Note: A – Exercise therapy, B - Exercise therapy+Aqua therapy
# P<0.01 which is significant

Figure 1: Overall improvement in parameters – sitting, creeping & standing – response vs parameters 
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Figure 2: Overall improvement in parameters – crawling, pushing and moving
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Figure 3: Overall improvement in Parameters – Jumping, Walking & Kicking
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throws on the human body than on land. This improves physical 
activity in the Down’s syndrome children and youth while at rest 
and exercise [23].

Children with Down’s syndrome generally show apathy and lack 
of motivation towards physical exercise. In this regard, it has been 
observed that adults with Down’s syndrome engage more easily 
in fun physical activities carried out in a stimulating environment 
[24]. Therefore, these fun filled and motivating training 
programmes impart better results in Down’s syndrome cases than 
the conventional rehabilitation procedures. 

In the present study most of the parameters which determine 
the child movement was observed and the same was collected 
in questionnaire format. The various parameters like Sitting, 
Creeping, Standing, Crawling, Pushing, Moving, Jumping, 
Walking and kicking was observed. Except jumping almost all the 
parameters improved in children who underwent aquatic therapy, 
with more significant improvement in pushing and kicking.

Aquatic exercise is a fun-filled alternative to land-based exercise for 
children with intellectual disabilities [25]. In spite of this, research 
on the effects of these types of training programs in children with 
Down’s syndrome is scarce. This is one of the many studies to 
report whether water-based training is an effective intervention in 
improving the health-related physical fitness and quality of life of 
children with Down’s syndrome, in India.

The results obtained in this study suggest that this kind of therapy 
yields most of the desired responses. This improvement could be 
related to the inclusion criteria applied in this study. It can be 
speculated that health related physical fitness improved significantly 
in Down’s syndrome children with aquatic therapy and the scope 
for these programmes must be improved and supported [26]. 

The proposed aquatic intervention showed improvement in the 
aerobic performance of the children. In this regard, it has been 
put forward that the scope for improvement of aerobic fitness in 
people with Down’s syndrome might be limited, although increases 
in their submaximal exercise capacity can be expected [27]. This 
hypothesis is in line with the slight improvement in the aerobic 
test observed once the intervention ended. Nevertheless, scientific 
evidence has confirmed that children with Down’s syndrome can 
achieve significant gains in their aerobic capacity, principally after 
participating in well-structured training programmes specifically 
designed for this study [28]. 

The water-based exercise programme has a positive impact on children 
with Down’s syndrome. It is reported that an aquatic exercise and 
nutrition intervention lead to significant changes on the body fat 
percentage and BMR (Basic Metabolic Rate) in a group of adults 
with Down’s syndrome [29]. It seems that the combination of water 
and land exercise could be an effective strategy for Down’s syndrome 
children, to achieve this goal of improvement in motor parameters. 
Parameters like sitting, standing, balance and postural stability of the 
body are gained with the children who underwent aquatic exercises 
constantly. As the final outcome it was noted that exercise along with 
the aqua therapy was helpful in children with Down’s syndrome in 
gaining improvement in many motor parameters.

REFERENCES
1. Babu RV, Kanjaksha G. Incidence of Down syndrome: Hypotheses 

and reality. Indian J Hum Genet. 2011;17(3):117–119.

2. Carmen R, Jan S, Maria T, Malin B. Intellectual functioning in 
children with congenital heart defects treated with surgery or by 
catheter interventions. Front Pediatr. 2016;4(3):113-121.

3. Frith U, Frith CD. Specific motor disabilities in Down’s syndrome’s 
syndrome. J Child Psychol Psychiatry. 1974;15(1):292–301.

4. Lewis C, Fragala M. Effects of aerobic conditioning and strength 
training on a child with Down’s syndrome’s syndrome: A case study. 
Pediatr Phys Ther. 2005;17(1):30–36.

5. Mercer, Vicki S, Lewis C. Hip abductor and knee extensor muscle 
strength of children with and without Down Syndrome. Pediatr Phys 
Ther. 2001;1(2):18-26

6. Pitetti KH. A reliable isokinetic strength test for arm and leg 
musculature for mildly mentally retarded adults. Arch Phys Med 
Rehabil. 1990;71(2):669–672. 

7. Devlin L, Morrison PJ. Accuracy of the clinical diagnosis of Down 
syndrome. Ulster Med J. 2004;73(3):4–12.

8. Vicari S. Motor development and neuropsychological pattern in 
person with Down syndrome. Behav Genet. 2006;36(2):355–364.

9. Malak R, Kotwicka M, Krawczyk WA, Mojs E, Samborski W. Motor 
skills, cognitive development and balance functions of children with 
Down syndrome. Ann Agric Environ Med. 2013;20(4):803–806.

10. De Kegel A, Dhooge I, Peersman W, Rijckaert J, Baetens T, Cambier D, 
et al. Construct validity of the assessment of balance in children who 
are developing typically and in children with hearing impairments. 
Phys Ther. 2010;90(12):1783–1794. 

11. Cooper MA, Kluding PM, Wright DE. Emerging relationships between 
exercise, sensory nerves, and neuropathic pain. Front Neurosci. 
2016;10(3):372-384.

12. Voutsas D, Kokaridas D. The effect of an adapted swimming program 
on the performance of an individual with kuphosis - scoliosis. Intl J 
Disabil Dev Educ. 2004;19(2):64-72.

13. Fragala PMA, Haley SM, O’Neil ME. Group swimming and aquatic 
exercise programme for children with autism spectrum disorders: A 
pilot study. Dev Neurorehabil. 2011;14(4):230–241. 

14. Kamioka H, Tsutani K, Okuizumi H, Mutoh, Ohta M, Handa S, 
Honda T. Effectiveness of aquatic exercise and balneotherapy: a 
summary of systematic reviews based on randomized controlled trials 
of water immersion therapies. J Epidemiol. 2010;20(1);2–12.

15. Takuya H, Hiroharu K. Curative and health enhancement effects 
of aquatic exercise: evidence based on interventional studies. Open 
Access J Sports Med. 2012;3(2):27–34.

16. Altimier L, Phillips R. The neonatal integrative developmental care 
model: advanced clinical applications of the seven core measures for 
neuroprotective family-centered developmental care. Newborn Infant 
Nurs Rev. 2016;16(4):230–244. 

17. Morais, KD, Fiamenghi-Jr GA, Campos D, Blascovi-Assis SM. 
Profile of physiotherapy intervention for Down syndrome children. 
Fisioterapia Em Movimento. 2016;29(4):693–701. 

18. Ramey CT, Ramey SL. Early intervention and early experience. Am 
Psychol. 1998;53(2):109-120.

19. Simeonsson, RJ, Cooper DH, Sheiner AP. A review and analysis 
of the effectiveness of early intervention programs. Pediatrics. 
1982;69(5):635-641.

20. Cartee GD, Hepple RT, Bamman MM, Zierath JR. Exercise promotes 
healthy aging of skeletal muscle. Cell Metab. 2016;23(6):1034-1047.

21. Bricout VA. Adapted physical activities and Down syndrome. J Down 
Syndr Chr Abnorm. 2015;1(1):102-115



5J Down Syndr Chr Abnorm, Vol. 5 Iss. 1 No: 131

Priya C, et al. OPEN ACCESS Freely available online

22. Ballington SJ, Naidoo R. The carry-over effect of an aquatic-based intervention 
in children with cerebral palsy. Afr J Disabil. 2018;7(0), 361-370.

23. Barbosa TM, Marinho DA, Reis VM, Silva AJ, Bragada JA. Physiological 
assessment of head-out a aquatic exercise in healthy subject. J Sport Sci 
Med. 2009;8:179-89.

24. González AA, Vicente RG, Moreno LA, Guerra BM, Ara I, Casajús 
JA. Health-related physical fitness in children and adolescents with 
Down syndrome and response to training. Scand J Med Sci Sports. 
2010;20(5), 716–724.

25. Hakim RM, Ross MD, Runco W, Kane MT. A community-based aquatic 
exercise program to improve endurance and mobility in adults with mild 
to moderate intellectual disability. J Exerc Rehabil. 2017;13(1):89-94. 

26. Stults-Kolehmainen MA, Sinha R. The effects of stress on physical 
activity and exercise. Sports Med. 2014;44(1):81-121.

27. Mendonca GV, Pereira FD, Fernhall B. Reduced exercise capacity in 
persons with Down syndrome: cause, effect, and management. Ther 
Clin Risk Manag. 2010;6(2):601-610. 

28. Donnelly JE, Hillman CH, Castelli D. Physical activity, fitness, 
cognitive function, and academic achievement in children: A 
systematic review. Med Sci Sports Exerc. 2016;48(6):1197-222.

29. Lee BA, Oh DJ. The effects of aquatic exercise on body composition, 
physical fitness, and vascular compliance of obese elementary 
students. J Exerc Rehabil. 2014;10(3):184-190. 


