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Abstract 

 

In the past, physiotherapy for 

individuals with Down syndrome often 

focused primarily on addressing physical 

impairments such as hypotonia (low 

muscle tone) and joint laxity. Therapeutic 

interventions typically included exercises 

aimed at improving muscle strength, 

balance, and motor skills. However, as 

understanding of Down syndrome has 

deepened, physiotherapy approaches have 

become more holistic and person-

centered.In the past, physiotherapy for 

individuals with Down syndrome often 

focused primarily on addressing physical 

impairments such as hypotonia (low 

muscle tone) and joint laxity. Therapeutic 

interventions typically included exercises 

aimed at improving muscle strength, 

balance, and motor skills. However, as 

understanding of Down syndrome has 

deepened, physiotherapy approaches have 

become more holistic and person-

centered.In the past, physiotherapy for 

individuals with Down syndrome often 

focused primarily on addressing physical 

impairments such as hypotonia (low 

muscle tone) and joint laxity. Therapeutic 

interventions typically included exercises 

aimed at improving muscle strength, 

balance, and motor skills. However, as 

understanding of Down syndrome has 

deepened, physiotherapy approaches have 

become more holistic and person-

centered.Contemporary physiotherapy for 

individuals with Down syndrome 

emphasizes early intervention and 

individualized care. Therapists assess each 

person&#39;s unique strengths, challenges, 

and goals, tailoring interventions to 
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optimize physical function, independence, 

and quality of life. This approach 

encompasses a wide range of strategies, 

including strength training, mobility 

exercises, sensory integration techniques, 

and adaptive equipment recommendations. 

 

Keywords: Down syndrome, trisomy 

21,chromosome 21,hypotonia,physical 

impairments ,Sensory Integration, 

intellectual disability, Contemporary 

physiotherapy, multidisciplinary support 

System. 
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I. INTRODUCTION 

 

The program aims to enhance the quality of life for children with Down syndrome by 

offering early stimulation and developmental physiotherapy, expediting their developmental 

milestones. Many infants with Down syndrome have low muscle tone, limited attention, and 

reduced mobility. This lack of curiosity and interest suggests a need for increased sensory 

input to prevent missed opportunities during crucial growth stages. Interacting and playing 

with the child is vital for enhancing awareness of their body, environment, and relationships. 

Exercise should be brief and frequent, especially for infants with heart issues. Activities 

should be enjoyable, and as the child matures, a variety of engaging objects and activities 

should be available to support ongoing learning. 

 

II. DOWN SYNDROME 

 

Down syndrome is a genetic condition and the most common autosomal 

chromosomal abnormality in humans. It arises when extra genetic material from chromosome 

21 is introduced into a developing embryo. This surplus genetic material and genetic changes 

can result in differences in the development of the embryo and fetus, leading to physical and 

cognitive variations. It's crucial to recognize that each person with Down syndrome is unique, 

and the extent of their symptoms can differ considerably. 

 

 
 

1. Incidence: Roughly 1 in 800 to 1 in 1,000 live-born children are affected by Down 

syndrome, with variations due to natural incidents and elective terminations. Incidence is 

consistent across ethnic groups but increases with maternal age. Rates are around 1 in 

1,500 for ages 15-29, 1 in 800 for ages 30-34, 1 in 270 for ages 35-39, 1 in 100 for ages 

40-44, and 1 in 50 for ages over 45, although the majority of cases occur in mothers 

under 30 due to higher pregnancy rates in this age group. 

 

2. Causes: Down syndrome results from a chromosomal anomaly with 46 chromosomes 

typically present. However, in most cases, there's an extra chromosome, resulting in a total 

of 47 chromosomes. Rarely, abnormalities in other chromosomes can also cause Down 

syndrome. These additional or irregular chromosomes disrupt both brain and body 
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development. The primary cause is irregular cell division involving chromosome 21, 

leading to an extra chromosome 21, either in part or full, responsible for the unique traits 

and developmental challenges associated with Down syndrome. Trisomy 21- about 95% 

of the time Down syndrome caused by trisomy 21 the person has three copies of 

chromosome 21. Instead of usual two copies in all cells. This is caused by abnormal cell 

division during the development of the sperm cell or egg cell. 

 

 
 

 Mosaic Down syndrome is less common and involves extra chromosome 21 copies in 

only some of an individual's cells, resulting from irregular cell division after 

fertilization, creating a mosaic of both normal and abnormal cells. 

 

 Translocation Down syndrome happens when a segment of chromosome 21 becomes 

attached to another chromosome before or during conception. Individuals have the 

standard two copies of chromosome 21, with additional genetic material from 

chromosome 21 attached to another chromosome. No identified behavioral or 

environmental factors cause Down syndrome . 

 

3. Risk factors: Maternal age is a key factor; the risk of Down syndrome increases 

significantly after age 35 due to age-related chromosomal issues. Both men and women 

can pass the genetic translocation for Down syndrome to their children. 

 

III. SIGNS & SYMPTOMS 

 

1. Cardiac abnormalities: Heart defects are quite common among children with Down 

syndrome, affecting approximately 50% of them at birth. Some of these heart issues can 

pose serious risks to the child's health and might necessitate early surgical intervention in 

infancy. 

 

2. Gastro intestinal Issues: Children with Down syndrome may experience digestive 

irregularities, which can affect various parts of their gastrointestinal system, including the 

intestines, esophagus, trachea, and anus. They have an increased susceptibility to 

developing digestive problems such as gastrointestinal obstructions, gastroesophageal 

reflux (commonly known as heartburn), and celiac disease. 
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3. Immune disorders: People with Down syndrome may have immune system 

irregularities that increase their vulnerability to autoimmune conditions, specific cancers, 

and infectious diseases such as pneumonia. 

 

4. Sleep apnoea: Due to changes in soft tissue and skeletal structures that can result in the 

obstruction of their airways, individuals with Down syndrome are at a higher risk of 

experiencing obstructive sleep apnea. 

 

5. Obesity: Individuals with Down syndrome have a heightened susceptibility to obesity in 

contrast to the general population. 

 

6. Spinal problems: Some individuals with Down syndrome may encounter a condition 

called Atlanto-axial instability, which involves the misalignment of two neck vertebrae. 

This condition elevates the risk of severe spinal cord injuries due to the overextension of 

the neck. 

 

7. Leukemia: Young children with Down syndrome face an elevated risk of developing 

leukemia. 

 

8. Dementia: Individuals with Down syndrome are considerably more prone to developing 

dementia, with signs and symptoms typically appearing around the age of 50. Having 

Down syndrome elevates the probability of developing Alzheimer's disease. 
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9. Vision Issues: A majority, over 60%, of children with Down syndrome encounter vision-

related problems, including congenital cataracts. The risk of cataracts tends to increase 

with age, and other potential eye issues may include nearsightedness, strabismus (crossed 

eyes), and nystagmus (rapid, involuntary eye movements). 

 

10. Hearing Impairment: Around 70-75% of children with Down syndrome experience 

some level of hearing loss, sometimes attributed to ear structural issues. Furthermore, 

children with Down syndrome are more susceptible to recurrent ear infections. 

 

11. Susceptibility to Infections: Individuals with Down syndrome face a significantly 

elevated risk, approximately 12 times higher, of succumbing to untreated and 

unmonitored infections. Down syndrome often leads to immune system challenges, 

making it harder for the body to combat infections. Newborns with Down syndrome have a 

substantially increased risk, approximately 60 times higher, of developing pneumonia, 

especially during the first year of life. 

 

12. Hypothyroidism: Hypothyroidism, a condition characterized by insufficient or absent 

thyroid hormone production, is more commonly observed in children with Down 

syndrome. 

 

13. Blood Disorders: Children with Down syndrome face a significantly increased risk, 

approximately 10-15 times greater than other children, of developing leukemia. 

Moreover, individuals with Down syndrome are more susceptible to conditions like 

anemia, polycythemia, and other blood-related disorders. 

 

14. Hypotonia: Insufficient muscle tone and reduced strength contribute to the delay in 

achieving developmental milestones such as rolling over, sitting up, crawling, and 

walking, which are common in children with Down syndrome. Weak muscles can also lead 

to various digestive issues, including difficulties with swallowing and constipation. 

 

15. Upper Spinal Problems: Between one and two out of every five children with Down 

syndrome may have malformations in the upper part of their spine, located beneath the 

base of the skull. 

 

16. Sleep Disruptions and Sleep Disorders: Children with Down syndrome frequently 

experience disrupted sleep patterns and are prone to obstructive sleep apnea, 

characterized by significant interruptions in breathing during sleep. 

 

17. Gum Diseases and Dental Issues: Children with Down syndrome may exhibit delayed 

tooth development compared to their peers. They might also experience variations in the 

sequence of tooth eruption, have fewer teeth, encounter misalignment issues, and face an 

elevated risk of gum disease. 

 

18. Epilepsy: Children with Down syndrome have a higher likelihood of developing 

epilepsy, a condition characterized by seizures. The risk of epilepsy increases with age, 

with seizures typically occurring either during the first two years of life or after the third 

decade of life. 
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IV. DIGESTIVE PROBLEMS 

 

1. Digestive Issues: Digestive problems in individuals with Down syndrome encompass a 

range of issues, which can include structural abnormalities within the digestive system or 

its organs. Some individuals with Down syndrome may require a specialized diet that 

they need to adhere to throughout their lifetime. 

 

2. Celiac Disease: People with celiac disease experience digestive problems when they 

consume gluten, a protein found in wheat and barley. 

  

3. Mental Health and Emotional Challenges: Children with Down syndrome may 

encounter behavioral and emotional difficulties, which can encompass conditions like 

anxiety, depression, and attention deficit hyperactivity disorder. Additionally, they may 

exhibit repetitive movements, aggression, autism spectrum disorder, psychosis, or social 

withdrawal. 

 

4. Intellectual Disability: Virtually all babies with Down syndrome experience some 

degree of intellectual disability, typically falling in the mild to moderate range. This 

intellectual delay begins in the first year of life, with the average age for sitting (11 

months) and walking (26 months) being approximately twice that of typically developing 

children. First words typically emerge around 18 months. IQ tends to decline during the 

first decade of life, reaching a plateau in adolescence that continues into adulthood. 

 

5. Growth: Individuals with Down syndrome often have lower weight and length, with a 

reduced growth rate. Paradoxically, they can develop obesity as their weight increases 

disproportionately, starting in infancy and peaking around 3-4 years of age. 

 

6. Eye Problems: Common eye disorders in Down syndrome individuals include refractive 

errors (35-76%), strabismus (25-57%), and nystagmus (18- 23%).Additionally, cataracts, 

initially in 5% of newborns, tend to become more prevalent with age. 

 

7. Reproduction: Women with Down syndrome maintain their fertility and can conceive, In 

contrast, nearly all males with Down syndrome are typically infertile due to impaired 

spermatogenesis. 

 

8. Skeletal Abnormalities: An increased range of motion in the atlas (C1) and axis (C2) 

vertebrae can lead to atlanto-axial instability, a condition characterized by cervical spine 

subluxation. Diagnosis of this condition is usually established through lateral neck 

radiography, Other skeletal anomalies may include flat feet, dysgenesis of the middle 

phalanx in the little finger, a narrow maxilla, and syndactyly. 

 

9. Skin Disorders:  Common skin conditions in individuals with Down syndrome include 

palmoplantar hyperkeratosis, seborrheic dermatitis, fissured tongue, cutis marmorata, 

geographic tongue, and xerosis. 

 

10. Signs: Physical features that are often associated with Down syndrome include: 
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11. Eye : 

 

 
 

 

12. Problems Neonatal Features: Flat facial profile, Limited Moro reflex, Excessive skin at 

the nape of the neck, Slanted palpebral fissures, Hypotonia, oint hyperflexibility, Pelvic 

dysplasia, Unusual ear features, Dysplasia of the middle phalanx of the fifth finger, 

Presence of a transverse palmar crease (simian crease). 

 

V. NERVOUS SYSTEM 

 

Reduction in brain weight by 76%. Brainstem and cerebellum size approximately 66% 

of the normal size. Simplification of the convolutional pattern in the brain. Thinner dendrites, 

shorter spines, and fewer dendritic spines. Lower synaptic density in the visual cortex, 

ranging from 1 to 28% less than typical. Diminished surface area of synaptic connections in 

the brain. Presence of abnormal neurons in the cerebrum, often in reduced numbers. 

Occasional delays in myelination, although not in all cases. Premature aging characterized by 

mineral deposits in approximately 33% of cases, the presence of spinal plaques and the 

occurrence of neurofibrillary tangles similar to those found in Alzheimer's disease. 

 

1. Progression of Motor Skills: Delayed but with significant variability. Early motor 

development is influenced by factors such as muscle tone and overall health. 



Futuristic Trends in Medical Sciences 

e-ISBN: 978-93-6252-091-3 

IIP Series, Volume 3, Book 12, Part 1, Chapter 28 

  ADVANCED PHYSIOTHERAPY IN THE  

MANAGEMENT OF VARIOUS PROBLEMS IN DOWN SYNDROME 

 

Copyright © 2023 Authors                                                                                                                        Page | 312 

2. Contributing Factors to Motor Delay: Reduced muscle strength, slower central nervous 

system reactions, and joint laxity are key factors. Impaired sensory integration, delayed 

balance responses, and heightened sensitivity in hands and knees also contribute. 

 

3. Early Motor Development: Infants often demonstrate proficiency in maintaining 

postures but struggle with weight-shifting and rotational components of movement 

crucial for transitional actions. They may spend more time in a supine position, resulting 

in a more limited range of movement experiences. 

 

4. Gait: Often favor flat-footed contact, reduced push-off, and out-toeing in walking. Tend to 

minimize weight on one leg, with increased hip and knee flexion during stance. 

 

5. Muscle Tone 

 

 The degree of resistance to passive movement. 

 Assessment methods 

 Compare muscle consistency using foam rolls. Sustaining joint angles when exposed 

to external loads. Individuals with Down syndrome often exhibit less voluntary 

stiffening and lack of damping. The effects of training are inconclusive, but difficulties 

in muscle activation have been observed. 

 

6. Postural Control: Delay in the development of equilibrium reactions. Prolonged onset 

latency of postural reactions. Slower and less efficient postural responses compared to 

typical children when exposed to a moving platform, resulting in increased muscle sway 

(Shumway-Cook). 

 

7. Sensory Factors: Asymmetrical pointing disrupts spatial sense. Reduced integration of 

information across sensory modalities, such as visual and proprioceptive. Consistently, 

auditory processing lags behind visual task performance. Greater reliance on visual cues 

for balance, with an extended need for a higher level of vestibular input. Improvement 

observed with practice. Approximately 78% may have hearing impairments. Relative 

strength in visual imitation skills. 

 

VI. TRUNK POPSITIONING 

 

Trunk positioning is another noteworthy example. The presence of ligamentous 

laxity, hypotonia, and diminished trunk strength all play a role in the development of 

kyphosis, which is often evident as children with Down syndrome learn to sit. These children 

frequently adopt a sitting posture characterized by a posterior pelvic tilt, a rounded trunk, and 

the head reclining backward on the shoulders. They struggle to actively adjust their pelvis into 

an upright position, which, consequently, hampers their ability to maintain proper alignment 

of the head and trunk. If this posture persists, it can eventually result in compromised 

breathing and a limited capacity to rotate the trunk. 

 

1. Diagnosis: The American College of Obstetricians and Gynecologists recommends 

offering all pregnant women the choice to undergo screening and diagnostic tests for 

Down syndrome, regardless of their age. Screening tests include the first trimester 
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combined test and the integrated screening test. 

 

2. Types of Screening Tests: 

 

 Screening Tests: These tests can offer an estimate of the likelihood that a pregnant 

mother is carrying a baby with Down syndrome. However, it's important to note that 

screening tests cannot definitively confirm or diagnose the presence of Down 

syndrome in the baby. 

 

 Diagnostic Tests: Diagnostic tests are capable of confirming or ruling out the 

presence of Down syndrome in the baby. Your healthcare provider can discuss the 

different testing options, their advantages and disadvantages, potential benefits and 

risks, and the significance of the test results with you. If deemed appropriate, your 

provider may recommend consulting with a genetic counselor. Prenatal Screening 

for Down Syndrome-Screening for Down syndrome is a standard component of 

prenatal care. Although screening tests alone cannot definitively diagnose Down 

syndrome, they play a crucial role in helping you make informed decisions about 

whether to proceed with more precise diagnostic tests 

 

3. First Trimester Combined Test: This two-step test involves the following: 

 

 Blood Test: It assesses the levels of pregnancy-associated plasma protein-A (PAPP-

A) and human chorionic gonadotropin (HCG), a pregnancy hormone. Abnormal 

levels of these substances may indicate a potential issue with the baby. Nuchal 

Translucency Test: This test uses ultrasound to measure a specific area at the back of 

the baby's neck, referred to as the nuchal translucency. An accumulation of more fluid 

than usual in this neck tissue may suggest abnormalities. Based on your age and the 

results of both the blood test and the ultrasound, your physician or genetic counselor 

can estimate your risk of having a baby with Down syndrome. 

 

 Integrated Screening Test-The integrated screening test is conducted in two parts 

during the first and second trimesters of pregnancy. The combined results are used to 

estimate the risk of your baby having Down syndrome. 

 

 First Trimester: In the first trimester, the initial phase consists of a blood test to 

measure PAPP-A levels and an ultrasound examination to assess nuchal translucency. 

 

 Second Trimester: During the second trimester, the quad screen evaluates your 

blood levels of four pregnancy-related substances: alpha-fetoprotein, estriol, HCG, 

and inhibin A. These results are important in the comprehensive risk assessment for 

Down syndrome. 

 

4. Diagnostic tests during pregnancy: If your screening test results are positive or indicate 

a potential concern, or if you are at an increased risk of having a baby with Down 

syndrome, you might consider pursuing additional tests for a definitive diagnosis. Your 

healthcare provider will guide you through the advantages and disadvantages of these 

tests. 
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Diagnostic tests that can confirm Down syndrome include: 

 

 Chorionic Villus Sampling (CVS): CVS involves the retrieval of cells from the 

placenta for the examination of fetal chromosomes. This procedure is typically 

performed during the first trimester, usually between 10 and 13 weeks of pregnancy. 

Importantly, the risk of miscarriage associated with CVS is extremely low. 

 

 Amniocentesis: Amniocentesis entails the extraction of a sample of amniotic fluid 

that surrounds the fetus by using a needle inserted into the mother's uterus. The fluid 

sample is then used for the analysis of the fetus's chromosomes. This test is usually 

conducted during the second trimester, after 15 weeks of pregnancy. Similar to CVS, 

the risk of miscarriage associated with amniocentesis is very low. 

 

For couples undergoing in vitro fertilization and facing an elevated risk of 

transmitting specific genetic conditions, there is also the option of Pre- implantation 

Genetic Diagnosis (PGD). This procedure involves screening the embryo for genetic 

abnormalities before it is implanted in the uterus. 

 

5. Diagnostic tests for newborns: After birth, the initial diagnosis of Down syndrome is 

often based on the physical characteristics of the baby. However, it's important to note that 

these features can also be found in infants who do not have Down syndrome. 

Consequently, your healthcare provider will typically recommend a chromosomal 

karyotype test to confirm the diagnosis. This test involves the examination of your child's 

chromosomes using a blood sample. If the test shows the presence of an additional 

chromosome 21 in either all or some of the cells, the diagnosis of Down syndrome is 

confirmed 
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 Treatment: Early intervention for infants and children diagnosed with Down 

syndrome is crucial to improve their overall quality of life. Since each child with 

Down syndrome is unique, treatment plans should be personalized to meet their 

specific needs. Additionally, different stages of life may require different types of 

services. 

 

 Collaborative Care Team: If you have a child with Down syndrome, you will likely 

rely on a multidisciplinary team of healthcare professionals who can provide medical 

care and support to help your child reach their full potential. Depending on your 

child's individual needs, your healthcare team may include a range of specialists, such 

as: 

 

 A primary care pediatrician who coordinates and provides routine childhood care. 

Pediatric cardiologist specializing in heart-related issues. Pediatric 

gastroenterologist with expertise in digestive health. Pediatric 

 Endocrinologist focused on hormonal concerns. Developmental pediatrician who 

specializes in child development. 

 Pediatric neurologist addressing neurological matters. Pediatric ear, nose, and 

throat (ENT) specialist for ear, nose, and throat issues. Pediatric eye doctor 

(ophthalmologist) managing vision and eye health. 

 Audiologist specializing in hearing and auditory issues. Speech pathologist to 

assist with speech and language development. Physical therapist providing 

physical development support. Occupational therapist helping with daily life skills 

and activities of daily living. 

 

These experts can work together to assess your child's needs and provide 

guidance on available resources in your community, as well as information on state 

and federal programs designed to support children and adults with disabilities. 

 

You'll have to make significant choices regarding your child's medical care 

and educational opportunities. Assemble a team of healthcare providers, educators, 

and therapists whom you have confidence in. These experts can assist in assessing the 

available resources in your locality and provide information about state and federal 

initiatives designed for children and adults with disabilities. 

 

VII. MEDICATIONS 

 

Medications can be utilized to address specific health issues that may surface in 

individuals with Down syndrome. For example, in the instance of a person with Down 

syndrome dealing with a seizure disorder, anti-seizure medications can offer relief and 

benefits. 

 

Individuals with thyroid problems frequently rely on thyroid replacement hormones. 

It's important to note that while these medications effectively manage their respective 

medical conditions, they do not have any influence on Down syndrome itself. It's essential to 

understand that there is currently no medication available that can cure Down syndrome. 
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VIII. SURGICAL TREATMENT 

 

1. Certain medical conditions observed in children with Down syndrome may necessitate 

surgical procedures. 

2. For example, around 40% of children with Down syndrome are born with congenital 

heart defects. While some of these defects may be mild and self- resolving, others are 

more severe and require surgical intervention. 

3. Children with Down syndrome may also develop intestinal abnormalities that demand 

surgical treatment. 

4. Importantly, the need for surgery is unrelated to the cognitive impairment associated with 

Down syndrome. In simpler terms, the necessity for surgery does not indicate a more 

severe form of Down syndrome. 

 

IX. SYMPTOMATIC PROBLEMS& TREATMENT IN DOWN SYNDROME 

 

In Down syndrome, short stature is nearly always present, and its origin is 

multifaceted. While genetic factors play a role, it can also be associated with conditions like 

hyperthyroidism, celiac disease, renal diseases, or nutritional deficiencies. However, in most 

cases, its precise cause cannot be conclusively identified 

 

1. Treatment: Administering human recombinant growth hormone (hrGH) therapy to 

children with Down syndrome boosts their growth rate and overall stature. 

 

Immunology and auto immune disease: Immunology and Autoimmune Disorders: In 

Down syndrome, irregularities in the immune system are a persistent and intricate aspect. 

 

2. Teratment: Administering zinc supplements to children with Down syndrome has 

demonstrated favorable effects on certain immune parameters and a decrease in recurrent 

infections. 

 

Similarly, selenium supplementation can also lower the frequency of infections in 

children with Down syndrome. 

 

Coeliac Disease: 

 

 It is relatively infrequent and arises from gluten intolerance. 

 In the context of Down syndrome, its occurrence is significantly higher, specifically 

at 62%. 

 

3. Treatment: The treatment involves the complete elimination of gluten from the diet, 

resulting in full recovery. However, it's crucial to maintain the gluten-free diet for an 

extended and indefinite duration. 

 

 Leukemia: Down syndrome children accounts for approximately 3% of children with 

acute lymphoblastic leukemia and 5-8% of children with acute myeloid leukemia. 
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 Congenital Malformation: Close to 50% of infants born with Down syndrome 

exhibit congenital heart conditions, which often include atrioventricular canal defects 

or endocardial cushion defects. 

 

4. Treatment:  Surgical correction is a viable treatment option. 

 

 Respiratory Problems: Among individuals with Down syndrome, cardiac anomalies 

with heightened pulmonary flow are the prevailing issue. Symptoms typically 

manifest early, and pulmonary artery hypertension rapidly ensues, resulting in 

conditions like cardiomegaly, hepatic cirrhosis, heart failure, and recurrent respiratory 

infections. Treatment: 

 

Surgical corrections are employed as the primary method of treatment. 

 

 Gastro Intestinal Malformations: Gastrointestinal malformations are more prevalent 

in individuals with Down syndrome, with duodenal stenosis constituting about half of 

all congenital duodenal stenosis cases. 

 

Urinary tract malformations such as congenital hydronephrosis and 

obstructive uropathy can be found in individuals with Down syndrome. Early 

diagnosis is crucial for these conditions, and surgical corrections are typically 

required. 

 

 Orthopedic Disorders: The most prevalent orthopedic disorder in individuals with 

Down syndrome is ligamentous laxity. Atlanto-axial instability has garnered 

significant attention. 

 

Common problems include flat feet, patella instability, and genu valgum. 

Atlanto-axial instability is typically asymptomatic, but there is an increased risk of 

dislocation after cervical trauma or sudden, forceful head movements. 

 

Compression of the cervical medulla can lead to neurological complications 

such as an unsteady gait, paraplegia, quadriplegia, and urinary incontinence, often 

preceded by head deviation. 

 

 Retardation of skeletal maturation, Retardation in growth of cranium, Narrow 

palate-100%,Rib anomalies Decreased acetabular and iliac angles (most),Instability 

patello-femoral joint-4 to 8%,Increased incidence mild scoliosis, Foot anomalies; 

metatarsus primus varus, pes planus, hindfoot valgus. 

 

 Increased incidence of muscles missing (finger and wrist flexors, psoas minor),Lack 

of differentiation of midface musculature, Hyperflexible joints due to ligamentous 

laxity (deficit in collagen),Abnormally large space and excessive movement between 

first and second cervical vertebrae Cord may become compressed.,12-20% of children 

with down syndrome ,estimated 1 to 2% may be symptomatic, Abnormal gait,Head tilt, 

limited neck motion, neck pain Symptoms related to the pyramidal tract, including 

challenges with walking, spasticity, heightened reflexes, lack of coordination, 
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awkward movements, and potential loss of bladder or bowel control. 

 

5. Treatment: Children with an elevated risk of dislocation should avoid engaging in 

hazardous sports or activities. For symptomatic cases, surgical stabilization can yield 

positive outcomes. 

 

Sensory Deficits: Sensory deficits, be they visual or auditory, hold significant 

importance in the mental development of children with Down syndrome. 

 

Ocular abnormalities are more prevalent in this group compared to other children, 

and there is an elevated incidence of middle ear pathology. 

 

6. Treatment: Spectacles and hearing aids can provide positive outcomes. In severe cases, 

surgical correction may be required. 

 

 Musculo Skeletal Abnormalities: Reduced Muscle Strength: Motor function in 

individuals with Down syndrome is distinguished by hypotonia and hyperflexibility, 

which heightens the risk of joint dislocation and delays the development of motor 

skills, 

 

 Bone Mass: Skeletal abnormalities are observed in individuals with Down syndrome 

due to factors such as low bone mineral density, limited physical activity, reduced 

muscle strength, inadequate sunlight exposure. 

 

 Vitamin-D Deficency: Their is a damaging effect of vitamin –D insufficiency on 

musculo skeletal health in children and adolescences. vitamin D supplimentation 

needed for deficency. 

 

X. PHYSIOTHERAPY MANAGEMENT &ASSESSMENT IN DOWN SYNDROME 

 

Physical therapists collaborate with families and healthcare experts to alleviate or 

prevent these symptoms. Ensuring a robust educational setting and comprehensive medical 

care, including therapy from preschool through high school and into adulthood, is crucial. 

The support of families is instrumental in maintaining the health of adults with Down 

syndrome at optimal levels. 

 

1. Assessment & evaluation includes 

 

 Birth and Developmental History: Physiotherapists will inquire about the child's 

birth and developmental milestones, including when they achieved head control, 

rolled over, sat up, crawled, and walked, among other milestones. This assessment 

assists the physiotherapist in designing a rehabilitation plan that facilitates the child's 

ability to engage in various activities with greater ease. 

 

 Physical Examination: The physical examination encompasses measurements of 

the child's height and weight, observation of their movement patterns, hands-on 

assessments of muscle strength, tone, and flexibility, as well as evaluations of the 
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child's balance and coordination. 

  

 General Health Questions: The physiotherapist may inquire about your child's 

health, including whether they have been unwell or hospitalized, and if any health 

issues were discussed during those visits. Additionally, they may ask about your 

child's most recent visit to a physician or healthcare professional. 

 

 Motor Development Tests: The physical therapist will conduct targeted assessments 

to evaluate the child's motor development, which may include their ability to sit, crawl, 

stand up, and walk. Additionally, the physical therapist may assess your child's hand 

coordination, vision, language skills, cognitive abilities, and other aspects of their 

development. 

 

As needed, your physiotherapist may collaborate with other healthcare experts 

to form a comprehensive team dedicated to meeting the child's requirements. A 

physical therapist plays a vital role in the healthcare and physical fitness aspects of 

your child's growth. They assist individuals with Down syndrome in building strength 

and mobility to optimize their performance across all life stages. 

 

Physical activity is an integral component of a child with Down syndrome's 

overall health, fitness, and well-being. It plays a crucial role in enhancing bone 

development, refining motor skills, and fostering balance and coordination abilities. 

Furthermore, engaging in physical activity fosters the growth of social skills, 

encourages independence, and contributes to maintaining a healthy body weight. 

 

Sufficient physical activity can lead to improved sleep, concentration, 

academic performance, and self-esteem. Beyond these immediate benefits, regular 

physical activity offers enduring advantages by reducing the risk of developing 

conditions such as heart disease, type 2 diabetes, osteoporosis, depression, and 

obesity. These long-term health benefits are especially significant for individuals with 

Down syndrome, given their elevated susceptibility to these conditions. 

 

2. Activity guidelines for children with Down syndrome: According to these guidelines: 

 

 Toddlers (1-3 years) and preschoolers (3-5 years) should engage in daily physical 

activity for a minimum of three hours. This should involve activities like standing, 

moving about, active play, running, and jumping. 

 Primary school-aged children (5-12 years) and adolescents (12-18 years) should 

participate in at least sixty minutes of activities that are of moderate and vigorous 

intensity each day. For additional health benefits, they should engage in twenty 

minutes or more of vigorous activity on at least three to four days per week. Moderate 

activities are those that elevate heart rate and breathing and lead to a mild perspiration. 
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 The provided guidelines represent the minimum recommended thresholds for 

children's physical activity. Some research indicates that these guidelines may be 

somewhat conservative and that children and adolescents might benefit from 

engaging in closer to 120-150 minutes of daily physical activity. As the adage goes, 

while any amount of physical activity is beneficial, more physical activity offers even 

greater advantages! 

 

3. Assessment 

 

 History: health, progress, current status, caregivers, 

 Observation of spontaneous movement, quality of movement, positioning and 

handling by parent 

 Postural alignment, resistance to passive movement, strength, range of motion, 

postural reactions, response to sensory stimuli 

 

4. Tests: Testing involves the use of standardized assessments, and it's important to avoid 

placing excessive emphasis on specific developmental ages. Overemphasizing certain 

developmental milestones may lead to disappointment when later results are expected to 

be relatively lower. This decrease in performance can be attributed in part to the reduced 

complexity of tasks at later stages of development Barriers to physical activity 

 

Parents cite common barriers to physical activity for children with Down 

syndrome, including reduced strength and fitness, parental concerns, the child's 

diminished skills, and a lack of accessible programs. A scarcity of available programs 

that are easily accessible. 

 

5. Encouraging physical activity: The top four factors that encourage physical activity, as 

frequently reported, include: 

 

Factors supporting physical activity for children with Down syndrome include 

family involvement, social opportunities, inclusive programs with adaptations, and 

determined, physically capable children encouraged by parents and coaches. 

 

6. Practical Strategies for Promoting Physical Activity: It is crucial for families to foster 

a habit of physical activity in children from an early age, whether through organized 

exercises, sports, or active play. These early habits are more likely to persist into 

adulthood. When encouraging physical activity in children with Down syndrome, 

consider the following strategies: Opt for active toys and activities over sedentary options. 

For preschoolers and primary school children, choose toys that help develop essential 

skills like kicking, throwing, and catching, such as balls, bats, tricycles, and kites. 

 

 Promote traditional childhood games and activities like hopscotch, dancing, and 

cycling. Encourage family involvement, routines, and positive feedback for increased 

physical activity. Emphasize starting with small exercise goals and gradually 

increasing them to support overall health. Engage the entire family and use physical 

activity as an opportunity for social interaction among family members. Establish a 

routine—many children thrive on routines and repetitive behaviors, which allow them 
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to master tasks and skills. 

 

 Offer your child plenty of positive feedback and encouragement. Start with small 

exercise goals and gradually increase them over time. Physical activity is vital for 

overall health, so get moving and stay active. 

 

7. Parent education 

 

 Offer guidance on handling techniques, incorporating sensory stimuli. Provide parental 

education on Down syndrome. 

 Intermittent assessment and proactive advice can suffice. Benefits Of Physical 

Activity 

 Engaging in physical activity doesn't require it to be strenuous in order to attain 

health benefits. 

 

Individuals of all ages, both men and women, can derive advantages from a 

moderate amount of daily physical activity. This level of activity can be accomplished 

through extended periods of moderately intense activities (such as 30 minutes of brisk 

walking) or shorter intervals of more vigorous activities (like 15-20 minutes of 

jogging. 

 

Engaging in greater amounts of physical activity can offer additional health 

advantages. Adults who maintain regular, longer, or more intense physical activity 

routines are likely to experience greater benefits. However, it's essential to be 

cautious about excessive activity as it can increase the risk of injury. 

 

 For individuals who have been leading a sedentary lifestyle and intend to initiate 

physical activity programs, it's advisable to commence with brief sessions lasting 5-

10 minutes and progressively work toward their target activity level. In the case of 

adults with chronic health conditions such as heart disease, diabetes, obesity, or those 

at elevated risk for these conditions, it is essential to seek guidance from a healthcare 

professional before embarking on a new physical activity program. Additionally, men 

over the age of 40 and women over the age of 50 who are planning to engage in 

strenuous activities should also consult a physician to ensure they do not have 

underlying heart disease or other health-related concerns. 

 

8. Physiotherapy goals 

 

 Enhance muscle tone, Enhance stability 

 Strength training, Transitional and rotational motions 

 Static and dynamic balance 

 Prevent atypical postures and movements 
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XI. STAIR WALKING 
 

Children with DS often struggle with generalization, which means that a skill they've 

mastered in one environment may not automatically translate to another. For instance, a child 

who can confidently climb stairs at home might revert to a less effective technique when 

encountering stairs in a different place. They may need to reacquire the skill in the new 

setting before using it consistently. 

 

1. Learning abilities: Children with DS often benefit from receiving information in small, 

easily digestible portions. When it seems like a child's progress has stalled, it's usually 

because the next piece of information is too complex, and it should be further divided 

into smaller, more manageable parts. 

 

2. Gait: In early physical therapy, the emphasis should be on instructing young children 

with Down syndrome in the correct standing posture. This entails positioning their feet 

under the hips, pointing them straight ahead, and maintaining a gentle knee bend. By 

implementing appropriate physical therapy techniques, it is feasible to mitigate or prevent 

gait-related issues. 

 

 
 

XII. PHYSIOTHEARPY FOR TRUNK COIMTROL 

 

In the realm of physical therapy, it's crucial to provide early guidance on the correct 

sitting posture for children with Down syndrome. This guidance involves offering support at 

multiple levels until they can sit unaided. The progression typically includes upper trunk 

support, middle trunk support, support between the scapula and the waist, waist support, 

and pelvic support. These supportive measures help maintain the right spinal and pelvic 

alignment until the child develops the strength to do so autonomously. With the 

implementation of suitable physical therapy, concerns related to trunk posture can be 

effectively minimized. 

 

Key Elements of a Successful Exercise Regimen 

 

Adolescents and young adults with Down syndrome should aim to incorporate the 

following elements into their exercise regimen. 
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1. Strengthening: The goal of muscle strengthening is to steadily enhance the muscle's 

strength over time. This can be accomplished through various means, such as 

incorporating weights, gym machines, resistance bands, or utilizing one's own body 

weight, all tailored to the individual's starting fitness level. 

 

2. Aim to strengthen all parts of the body: The objective is to improve the strength of 

different body regions, encompassing the arms, legs, and core. You might consider 

engaging in a structured exercise program designed by a physical therapist or exercise 

physiologist. Alternatively, seek advice from resources such as a physical education 

instructor or consider participation in an adaptive physical education class to establish a 

personalized workout routine. 

 

3. Cardiovascular exercise 

 

 Physical activity benefits individuals with Down syndrome, particularly through 

cardiovascular exercise, improving endurance for activities like walking, playing, and 

sports. Ways to incorporate cardiovascular exercise include swimming programs, 

using exercise equipment (with supervision as needed), and engaging in activities like 

walking, biking, and jogging. 

 For children with Down syndrome who are not currently engaged in physical activity, 

it's advisable to commence gradually. For instance, encourage your child to begin 

with a brief five-minute walk and then progressively extend the duration or distance. 

If the individual with Down syndrome is under the care of a cardiologist, it's crucial to 

seek guidance from their physician before embarking on a structured endurance 

exercise program. 

 

4. Balance activities: Balance exercises are often the most enjoyable part of a workout 

routine, offering benefits for sports performance and overall mobility in daily life. 

Encourage your child to partake in: 

 

Stationary activities such as balancing on one leg with hands on their hips, and as 

they become more adept, challenge themselves by attempting it with their eyes closed. 

Engage in dynamic tasks that test coordination and motor planning,   like skipping, 

playing hopscotch, or walking along a balance beam. You can also explore more 

structured options like yoga, martial arts, or dance classes to further enhance their balance 

skills. 
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5. 60 minutes a day: Aim for 60 daily minutes of varied physical activity for your child, 

such as strength, cardio, and balance exercises, which can be divided throughout the day. 

Consider the child's interests for a sustainable program, like dance classes for group 

activity enthusiasts or swimming lessons for water lovers. Plan family outings on 

weekends for quality time and physical activity. Choose activities with personal meaning, 

and seek professional guidance for tailored programs if needed, ensuring safety and 

enjoyment.60 minutes of daily physical activity for your child. This can encompass a mix 

of strength-building, cardiovascular, and balance exercises and doesn't have to occur in a 

single continuous session. For instance, your child's daily activity could consist of a 10-

minute walk to school, 20 minutes of basketball during recess, and a 30-minute yoga 

session after dinner. 

 

6. Preventing Abnormal Posture and Movement 

 

 Encouraging weight shifting in prone position. Promoting sitting with a stable and 

well-balanced base. 

 Assisting with smooth transitions between sitting and crawling. Maintaining proper 

head and trunk posture. Facilitating the exploration of new movements and sensory 

experiences. Fostering the development of independent motor skills and self-help 

abilities, with a focus on safety. 

 Encouraging physical activity for play, social interactions with peers, and overall 

fitness. 

 

XIII. TIPS FOR GIVING PHYSIOTHERAPY IN DOWN SYNDROME CHILDREN 

 

Optimal setup for children with DS: Prioritize structure, a familiar environment, and 

align with the child's motivation. Observe their response to learning gross motor skills - 

cautious children need more support, while adventurous ones embrace movement. Plan 

sessions strategically, starting with challenging skills when the child is freshest, alternating 

with easier ones. Minimize assistance to avoid reliance. Allow initial skill generalization and 

refine as they progress. Avoid intervention with established skills; focus on the next 

developmental stage 

 

1. Children with DS exhibit optimal. learning when following a gradual progression: 

 

 Introduction: Initiate the process by gently introducing the new skill, focusing on 

helping the child build tolerance for the movement. 

 Familiarization: Enable the child to become accustomed to the skill and 

comprehend the activity. 

 Cooperation: Foster growing collaboration and cooperation while reducing the level 

of support provided. 

 Autonomy: The concluding phase is achieved when the child has attained 

mastery of the skill and can independently execute it without requiring assistance. 

Highlighted Activities for Infants with Down Syndrome in the Pre-Walking 

Phase: Back-Lying on Your Lap, Back-Lying and Reaching Upward Independently. 

Hip Flexibility Exercise Assisted Kneeling with a Sofa Cushion Back-Lying 
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Activities for Infants from Birth to the Walking Stage 

 

2. When your baby is in a back-lying position, the essential components to encourage 

her development include: Keeping her head centered and gently tucking her chin. 

Guiding her hands towards her chest (at the midline) and initiating reaching for toys. 

Supporting her legs close together, with hips and knees bent, feet resting on the floor, and 

knees touching; this also includes engaging in kicking movements. These skills will 

evolve over time and require full support during the initial stages. When provided with 

proper support, she can focus her attention on the therapist and respond effectively. 

 

3. Typical Patterns: The natural inclinations in a baby's behavior may include: Displaying 

a preference for turning her head to one side and keeping it in that position. Often resting 

her arms on the surface, with infrequent attempts to bring them towards the midline. 

Engaging her legs as they are usually the stronger part, which can inhibit arm 

movements, as infants of this age often struggle to coordinate both arms and legs 

simultaneously. Adopting a "frog leg" stance when at rest, with hips and knees bent and 

knees wide apart; consistent use of this posture can lead to muscle tightness over time. 

Utilizing an arching pattern involving the head, arms, and trunk, which can impede chin 

tucking and hinder efforts to bring hands to the midline. 

 

Without proper support, the baby may exhibit behaviors such as keeping her head 

turned to one side, resting her arms and hands on the surface, and positioning her legs 

with hips and knees bent, knees wide apart, or engaging in kicking movements. The 

activity of her legs may limit her ability to center her head to interact with the therapist or 

lift her arms towards her chest. The arching tendency may cause her to squeeze her 

shoulder blades together, puff up her upper chest, and consequently hinder chin tucking 

and moving her arms towards the midline. 

 

4. Activity: Back-Lying in Your Lap: Position the baby in the therapist's lap while the 

therapist is seated on a comfortable chair or couch with adequate back support. Place the 

baby with her head nestled between the therapist's knees, her hips snugly against the 

therapist's abdomen, and her legs gently supported against the therapist's chest. Gradually 

slide the hands along the sides of the baby's body and under her arms until they cradle her 

head. Maintain her head at the center and tilt it upward, allowing her to have a clear view 

of you. With this arm support, she will be able to bend her elbows and bring her hands 

closer to her chest or mouth. Utilize the elbows to provide support to her legs, ensuring 

that her knees are aligned with her hips and not in a wide, splayed position. Lean the 

baby's head and trunk forward, creating proximity between the therapist and the baby, 

facilitating eye contact. Talk, sing, or engage with her for as long as she comfortably 

tolerates. 
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5. Back-Lying and Reaching Upward without Support Activity: Back-Lying and 

Reaching Upward 

 

 
 

6. Activity: Back-Lying and Reaching Upward: Lay the baby on the floor, ensuring her 

head is facing straight ahead and not turned to either side. The therapist should assume a 

seated position with their heels in front of the baby. Place a sizable toy on the baby's chest 

and encourage her to reach out and touch it using either one or both of her hands. If her 

legs are overly active, provide support to help calm them down, as this will enhance her 

ability to reach for the toy. As she consistently reaches for the toy on her chest, gradually 

elevate the toy slightly above her chest, requiring her to reach higher. Keep an eye on her 

leg movements, and provide support if she tends to keep them apart. 

 

7. Hip Stretch 

 

Activity: Hip Stretch 
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Gently bend the baby's hips and knees to approximately 90 degrees and hold the 

back of her thighs with the palms of your hands. Carefully move her thighs towards a 

neutral rotation position, with her knees pointing upward to the ceiling. If you encounter 

resistance, pause and allow her legs to relax. Once relaxation occurs, proceed to move her 

thighs further, aiming for 5-10 degrees of internal rotation, where her knees are turned 

slightly inward toward each other. Engage in conversation with her and maintain this 

stretching position for 1-2 minutes. Repeat this exercise 2-3 times a day, gradually 

noticing reduced stiffness with each practice. Discontinue this exercise when she can 

independently move her hips to a neutral rotation and adduction position, with her knees 

pointing up to the ceiling and knees held together 

 

8. Supported Kneeling at a Sofa Cushion: Supported Kneeling Exercise when providing 

maximal support for your baby in a kneeling position, the components you aim to 

encourage include: 

 

 Elevating her head in the midline and sustaining this position. Initiating weight-

bearing on her elbows. Maintaining an upright and well-supported trunk. Stretching 

her hips to achieve neutral rotation and commencing weight-bearing on her legs. 

 

9. Typical Tendencies: Your baby's natural inclinations may involve: 

 

 Arching her head and trunk without precise control or collapsing onto the surface. 

Sudden and abrupt loss of head control, resulting in a rapid descent to the surface. 

Reluctance to bear weight on her elbows, Placing her knees wide apart Demonstrating 

fussiness when asked to bear weight on her knees, often requiring a softer surface for 

support. 

 

Activity: Supported Kneeling at a Sofa Cushion 

 

 
 

 To start, choose a cushioned surface to kneel on. Place a sofa cushion measuring 7 

inches (approximately 18 cm) in front of you. Kneel on your heels and cradle your 

baby in a sideways position across your lap, ensuring that she faces away from you. 

Use one hand to support her beneath her arms and the other to gently bring her knees 

together, keeping her hips and knees bent (consult fig. 1.18 for a visual reference). 

http://www.easterseals.com/our-programs/childrens-services/kneeling-exercise-to-aid.html
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Arrange your baby in a kneeling posture with her knees together, and snugly position 

your knees alongside hers to maintain stability. Her buttocks should rest on your 

thighs, slightly elevating her pelvis rather than resting on her heels. Assist her in 

propping herself up on her elbows by guiding her elbows onto the sofa cushion. 

Support her upper trunk under her arms as she does this. This positioning will place 

her elbows ahead of her shoulders, aligning them (as depicted in the side view in fig. 

1.19). Once her legs, trunk, and arms are securely in place, introduce a toy or another 

person in front of her to inspire and motivate her. Encourage her to raise her head. 

Initially, she might lift her head with a slight bobbing motion, but as her strength 

develops, she will be able to lift and maintain her head while focusing on the 

stimulating object. Should she lift her head too far, gently lean your body forward to 

prevent her from tilting her head backward. 

 

 Dance Therapy in Conjunction with Physical Therapy for Children with Down 

Syndrome: Assessing the Effects on Bilateral Toe-Standing Balance and Single-

Point Static Balance Skills. 

 The study aimed to investigate the impact of a dance program that integrates both 

dance and conventional physical therapy methods on the development of bilateral 

toe-standing balance and single-point static balance skills in children with Down 

Syndrome. The hypothesis underlying this research was rooted in the anticipation 

of cumulative cognitive and motor advantages resulting from the synergistic use 

of these two therapeutic approaches. 

 The program included elements such as tactile guidance, voluntary control, 

rhythm, and repetition, incorporating both visual and auditory cues to enhance 

motor learning 

 

XIV. CONCLUSION 

 

There is a consensus within the literature that engaging in physical exercise provides 

significant advantages for individuals with Down Syndrome, Physical exercise offers 

significant benefits to individuals with Down Syndrome, improving cardiovascular and 

neuromuscular functions, and enhancing physical abilities. Long-term exercise programs 

should prioritize simplicity, diversity, and sustained interest. Examples of engaging programs 

include Lin et al.'s (2012) Wii game console exercises and Shields et al.'s (2008) group-based 

training and student mentor-led programs. These methods promote social interaction and 

adaptation, addressing common challenges. To overcome barriers, exercise programs should 

be cost-effective and motivating, exemplified by high attendance and adherence rates in 

relevant studies. 
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