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Outline for PT Annual Exam:  

Population  Why  

Down Syndrome in the 
School Age Pediatric 
Population  

Each year approximately 6,000 babies are born with Down Syndrome (DS), a genetic condition 
associated with abnormal cell division of the 21st chromosome, and subsequent formation of 
an extra partial or full 21st chromosome.1,2 The prevalence of this condition increases with 
advancing maternal age.1,2 Babies diagnosed with down syndrome have a higher risk of a 
multitude of health conditions, including, but not limited to heart defects, hearing loss, 
obstructive sleep apnea, ear infections, eye problems, intestinal blockage, thyroid disease, and 
anemia.1 Additionally, neuromusculoskeletal physical findings which may be present and 
should be monitored include hypotonia, ligamentous laxity, problems with the upper spine, foot 
deformities, and hip dislocation.3,4 Over the past few decades there has been a drastic 
increase in the life expectancy of people with down syndrome, although longevity is still heavily 
influenced by health problems.2 Most notably, poor aerobic capacity and cardiometabolic risk 
profile can further increase the burden of care as the patient and caregiver age.5 Those with 
DS are also at an increased risk for secondary pathologies related to inactive lifestyles and 
poor nutritional choices.6 A recently published systematic review in Pediatric Physical Therapy 
found that children with DS are not meeting PA guidelines and engage in less physical activity 
than their typically developing peers.7 

 
An ongoing annual assessment is especially appropriate for this pediatric school aged 
population to optimize their functionality, advocate for healthy lifestyle changes early on, 
monitor any malformations or physical findings, and aid in identifying areas of impairment or 
limitation that may warrant a referral.4 An annual exam for this population would provide an 
opportunity to help promote personal family support, examine the child for age specific DS 
related medical and developmental conditions, and offer support on modifiable risk factors 
such as nutrition and activity to maintain a healthy weight.4 In children with DS, after 2 years of 
age the obesity risk is increased, and can be associated with problems such as obstructive 
sleep apnea, dyslipidemia, hyperinsulinemia, and gait disorder.8 Not monitoring lifestyle habits 
from an early age puts the child with down syndrome at risk for serious medical complications.9 
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Name of Physical Therapist Completing this Form: ________________ 
Name of Child: ______________________ Date of Birth: ______________ Sex:  ⬜Male  ⬜Female 
Is the child currently enrolled in early intervention/pre-school/school: ⬜Yes   ⬜No 
 If applicable, current grade level (pre-K, K, 1, 2, 3): _____________ 
Race: _____________ 
Language Preference: _____________________ 
 
Annual Exam: Subjective/Objective 

Question/Test  What 
Testing  

Positive Finding  Clinical Reasoning (Evidence if indicated) 

Questions relating to 
the child’s medical and 
surgical history. 
Information regarding 
whether or not the 
child has a PCP, 
interacts with other 
healthcare specialists, 
takes any medications, 
etc.  
List of health problems 
the child has had 
within the past year. 

(See Appendix, Figure 
1)10   

Medical, 
surgical, 
and family 
history.  

Current Injury  
 
Polypharmacy  
 
Recent surgery  

Babies born with down syndrome are screened at birth but 
often require follow up on medical problems. Vision and 
hearing disorders are among the multitude of medical 
issues prevalent in children with DS and often these 
conditions progress or change with age.4 In a study by Heifi 
and Blanco the authors reported that while surgery is 
sometimes performed to correct physical deficits, often 
medications are used to manage the “various comorbid 
health conditions” in this population.11 While seizure 
disorders may be treated with anticonvulsants, 
polypharmacy of this drug class can cause epilepsy or 
even unexpected death.11 PTs should also be aware of any 
cardiac deficits or corrective surgeries the child has had 
due to the high risk of congenital heart disease in the 
population with DS.4 Heifi and Blanco also noted the 
impact of living arrangements and social conditions on 
medical adherence.11 Poor medical adherence can 
promote issues regarding disease progression, healthcare 
costs, and further complicate treatment.11 

Height, Weight, Waist 
Circumference, Head 

Clinical 
Growth 

On standard charts, 
at or above the 85th 

O’Shea et al. found a higher prevalence of overweight and 
obese children and youth with DS compared to the general 
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Circumference  
(See Appendix for 
example, Figure 2)12 

Charts 
(Sex and 
Age 
Depend-
ent) 

percentile BMI 
indicates 
overweight, and at 
or above the 95th 
indicates obesity.14 
Percentiles rank the 
child based on “what 
percent of the 
reference population 
the child would 
equal or exceed.”12 
A z-score may relate 
the child to the 
average value for 
the reference 
population.12 

population.9 The American Academy of Pediatrics (AAP) 
calls for greater attention to growth and development of 
those with DS.4 Measurements of body mass index, waist 
circumference, and waist to hip ratio can be used to 
classify whether a child is underweight, normal, overweight, 
or obese.9 The CDC has developed growth charts specific 
to age range and sex in children with down syndrome.12 
Growth charts for weight, length, height, weight-for-length, 
BMI, and head circumference are available.12 A study by 
Zemel et al. concluded that these growth charts could be 
used as screening tools for growth and nutritional status, 
as well as allow for comparison against same age and sex 
peers with DS.13 According to a follow-up article in AAP 
News, the researchers of the aforementioned study 
recommend using the CDC charts for BMI in children 10 
years and older with DS, while the DS specific charts 
should be used for all other measurements and ages.14 

Are there any barriers 
in the home setting 
that limit the child’s 
ability to move 
independently?10  
Are there any barriers 
in the school setting 
that limit the child’s 
ability to move 
independently 
throughout the 
school?10 

Does the child use any 
adaptive equipment?10 
Any assistive 

Environ- 
mental 
Factors / 
Barriers  

Reported problems 
related to 
accessibility and 
exclusion in the 
community, home, 
and/or school 
environment  

According to a study by Heller et al., if caretakers of those 
with DS “perceived greater benefits of exercises” and fewer 
barriers to access, adults with DS were likely to exercise 
more frequently.6 This emphasizes the need to reinforce 
improved community and school access. Pitetti et al 
highlighted that inactivity in youth with DS may be a 
“learned behavior” associated with exclusion.15 Notable 
barriers to physical activity for youth relate to lack of 
accessible and appropriately designed programs, negative 
attitudes, family responsibilities, parental income and 
education, and insufficient friends.15 The physical therapist 
may be able to offer resources for accessible parks and/or 
recreational centers in the area.  
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technology?10 

How much time per 
day does the child 
spend engaged in 
physical activity?10 

How much screen time 
does the child engage 
in per day (TV, 
computer, tablet, 
videogames)?10 

Describe what limits 
the child’s ability to 
engage in desired level 
of physical activity.10 

Physical 
Activity  
 
 

Children ages 6-17 
engaging in less 
than 60 minutes of 
physical activity 
each day.16  

A 2019 review published in Pediatric Physical Therapy 
found that children with down syndrome across all ages 
are not meeting the U.S. recommended guidelines of 60 
minutes of physical activity per day.16 Fox et al makes the 
recommendation for recreational activities to be dispersed 
throughout the day.16 A study by Whitt-Glover et al. found 
that children with DS had higher BMIs and participated in 
less total and sustained vigorous activity than their 
siblings.17 Cross sectional data from a study by Pitetti et al. 
suggests that physical activity likely declines with the 
growth of youth with DS.15 The authors of this study 
emphasize the fact that youth with DS often have the 
potential to participate in many types of “culturally-relevant 
physical activities” and an altered gait pattern may not be a 
barrier to physical activity.15 

Does the child get 
adequate fluid?10 

Does the child eat a 
well-balanced diet?10 

Number of glasses of 
sugary drinks/juice on 
average per day10: __ 
Is the child on a 
special diet? If so, 
please list the diet:10  
 
 

Nutrition  
 
  

Excessive 
consumption of 
added sugar, 
sodium, and calories 
from solid fats 
(major sources of 
saturated and trans 
fatty acids)18 

Recommend: variety 
of fruits and 
vegetables, whole 
grains, protein 
foods, fat free/low 
fat dairy products, 
oils18 

Ongoing stomach and bowel problems, such as 
constipation or loose stools are common in children with 
down syndrome.4 These symptoms could potentially be 
related to celiac disease, which is prevalent in 
approximately 5% of individuals with DS.4 It may be 
appropriate to review the symptoms associated with celiac 
disease and recommend a referral19 for the child to have 
lab tests such as a “tissue transglutaminase 
immunoglobulin A (IgA) level and simultaneous quantitative 
IgA.”4 As previously mentioned, patients with DS are at an 
increased risk of secondary pathologies related to poor 
nutritional choices.6 Nutrition plays a large role in helping 
the child maintain an appropriate weight.4 
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How many hours of 
sleep does the child 
get on average per 
night?10 

Does the child snore? 
Is the child a restless 
sleeper?  
Does the child take 
age-inappropriate 
daytime naps?  
Is the child sleepy 
during the day? 

Sleep OSA cannot be 
diagnosed based on 
signs and symptoms 
alone, but a PT may 
note parent or 
guardian concerns/ 
complaints 
regarding the child’s 
snoring, gasping, 
excessive daytime 
somnolence, 
behavioral 
problems, and/or 
uncommon or 
abnormal sleeping 
positions.20,21 

The incidence of OSA is higher in the population of 
individuals with DS, than in the general population.22 OSA 
has been associated with concentration deficits, lower 
cognitive function, and developmental delay.23 If untreated, 
it can exacerbate problems associated with down 
syndrome and have serious pulmonary sequelae.22 A 
population based cross sectional study by Austeng found a 
high prevalence of OSA in 8 year old school children with 
DS.23 Sleep apnea syndrome in children is related to 
cardiovascular complications, metabolic syndrome, and 
cognitive and social development.23 If untreated OSA can 
aggravate behavioral problems and learning deficits.22 The 
study by Austeng also found a high prevalence of 
undiagnosed OSA in 8 year old children with DS, which 
further indicated the importance of screening for this 
condition.23 A guideline from the American Academy of 
Pediatrics recommends screening for symptoms related to 
obstructive sleep apnea, which may include snoring, 
restless sleep, daytime sleepiness, nighttime waking, 
behavioral problems, and abnormal sleep positions.4 
Shires et al. found a positive relationship between BMI and 
OSA in the pediatric DS patient population.22 

Discuss the child’s 
behavioral and social 
progress.  
How would you 
describe your child’s 
typical behavior? 
Does the child 
demonstrate any 
specific behaviors of 
concern? 

Mental 
Health 
 
Cognitive 
Function 
 
Neuro-
behavioral 
Disorders    

Problems 
associated with 
disruptive behavioral 
disorders, such as 
attention deficit 
hyperactivity 
disorder, conduct/ 
oppositional 
disorder, or 
aggressive 

According to the AAP Clinical Report there is about a 1% 
risk of autism co-occurring with down syndrome.4 A study 
by DiGuiseppi et al. found ASD prevalence in the 
population with DS to be 17-20x higher than the general 
population.24 In addition, children with down syndrome 
often have more pronounced neuro-behavioral and 
psychiatric problems and more than 25% of adults with 
down syndrome have a diagnosed psychiatric disorder.19 
Symptoms of autism and behavioral problems typically 
manifest when the child is between 2-3 years old.4 
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behavior.19  Discussion regarding potential neuro-behavioral issues 
may help prompt a referral for further evaluation and 
implementation of appropriate interventions.  

What activities does 
the child enjoy and do 
best?10 

What dreams do the 
child/family have for 
the future?10 

Does the family have 
an adequate support 
system?10 

What concerns does 
the parent(s)/ 
caregiver(s) have?10 

Child and 
Family 
Goals and 
Aspiration
s/ Quality 
of Life  
 
 

Reported low 
emotional well being 
from the parents, 
minimal or absent 
social relationships, 
lack of emotional 
support 

Parent supported behavioral intervention can also be an 
appropriate adjunct to a nutritional education intervention 
for body weight management.25 A pilot RCT of people age 
13-26 with DS by Curtin et al. found 6 months into the 
intervention, the group that received the nutrition, activity 
education, and behavioral intervention had significantly 
higher reduction in body weight than the group that 
received nutrition and activity education alone.25 Family 
stress has been negatively linked to child outcomes, and 
therefore supporting the family can have a positive effect 
on family quality of life.26 

Vital Signs  HR, 
Respiratio
n 
(breathing 
rate), 
blood 
pressure, 
and 
temper-
ature  

Values outside 
normal ranges27 - 
Normal ranges for 
children 1-11 yo:27  
HR: 70-120 bpm  
RR: 20-30 bpm (1-5 
yo) 
RR: 12-20 (6-11 yo)  
BP: 90-110 / 55-75 
mmHg  
Temp: 98.6 F (range 
97.4-99.6F)  

Routine monitoring of vital signs is especially important in 
children with down syndrome due to the risk of respiratory 
tract infection.4 If there are any signs or symptoms of a 
lower respiratory tract infection this would warrant 
evaluation by a medical provider.5 Infants born with down 
syndrome have about a 50% risk of congenital heart 
defects.5 Respiratory infections can be secondary 
pathologies to heart problems.4 If a child has a congenital 
heart disease it is important to routinely monitor for the 
signs and symptoms of congestive heart failure.4 
Tachypnea may indicate heart failure.4  
 

Visual Acuity Chart 
Test  
(Ex: Snellen Eye Test, 

Vision 
(visual 
acuity)  

Bell et al 
recommends the 
following age 

Approximately 60% of those diagnosed with down 
syndrome have vision problems4, such as 
nearsightedness, farsightedness, or astigmatism.29 The 
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HOTV, Lea, and/or 
Allen4 - See Appendix, 
Figure 3) 
Does the child 
complain of any 
blurred vision? 
 
Does the child 
complain of any 
hearing problems? 
Have you noticed any 
hearing problems? 

 
Auditory 
problems  

appropriate criteria 
for referral:  
20/50 or worse in 
either eye (3-5+yo)  
20/40 or worse in 
either eye (4-5+) 
Worse than three of 
five optotypes on 
20/30 line or two 
lines of difference 
between the eyes 
(5+ yo)28 

 
Signs of hearing 
loss  

American Academy of Ophthalmology “recommends the 
use of an eye chart by three years of age.”28 If the child is 
preliterate, picture charts (Lea or Allen) or matching charts 
(HOTV) may be used.4 If there are vision concerns the 
child should be referred to a pediatric ophthalmologist with 
expertise working with children with disabilities.4 The AAP 
recommends children with DS obtain an ophthalmologic 
evaluation every 3 years.4 UpToDate recommends 
screening for hearing loss since nearly 80% of children with 
DS have a hearing impairment.29 Children with DS are also 
more prone to ear infections.29 

FACES Pain Scale – 
Revised (See 
Appendix, Figure 4) 

Pain  Scores closer to 10 
indicate greater 
pain.30  The MCID 
for the FACES Pain 
Scale “depends on 
the type of face, 
starting pain level, 
but overall, a 
change of one face” 
on the FACES pain 
scale has been 
reported.30 

Communication problems or intellectual deficits in children 
with disabilities can impede pain detection and 
subsequently leave pain unmanaged.31 An article by 
Zabalia found that children with DS were able to use the 
Faces Pain Scale - Revised with the same accuracy as 
children with typical development.31 Zabalia also found that 
children and adolescents with DS used the FPS-R more 
appropriately than the VAS.31 In a pilot study of adults with 
DS, the researchers found that the participants were able 
to recognize pain qualities above chance level in a set of 
pictograms and were able to comprehend facial pictograms 
for pain affect.32 Recognizing pain is especially important in 
those with DS as they are “extra vulnerable to age-related 
painful conditions.”32 

Does the child have 
any skin discoloration? 

Integumen
tary 

Very dry skin can be 
sign of 

According to an article by Hefti and Blanco, children with 
down syndrome are at risk of multiple skin conditions.11 
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Presence of any dry or 
rough skin?  
Does the skin appear 
scaly or thick? 

system - 
skin 
assessme
nt 

hypothyroidism4 Certain dermatologic diseases are more frequently seen in 
children with DS, and may include alopecia areata, vitiligo, 
seborrhoeic eczema, folliculitis, and syringoma.19 These 
conditions can lead to recurrent skin and soft tissue 
infections.19 The AAP Guideline for Children with Down 
Syndrome states that very dry skin may be a sign of 
hypothyroidism.4 The National Down Syndrome Society 
website states that approximately 10% of children with 
down syndrome have congenital or acquired thyroid 
disease.33 

Sharp Purser Test 
(SPT) 

Atlanto-
axial 
Instability  

Sliding motion of the 
head posterior in 
relation to the axis 
indicates 
atlantoaxial 
instability34 

Atlantoaxial instability affects around 10-20% of individuals 
with DS, but about 1-2% have symptomatic AAI from spinal 
cord compression.35 If AAI becomes symptomatic it can 
manifest in neck discomfort, gait abnormalities, problems 
with sphincter control, and paralysis, and requires urgent 
management.35 Since individuals with DS are more often 
asymptomatic if they have AAI, education should be 
provided on universal precautions to protect the cervical 
spine.4 If there are any new symptoms of myelopathy a 
physician should be contacted immediately.4 Other upper 
cervical instability tests in addition to the SPT may be 
appropriate.  

9 Point Beighton 
Hypermobility Score 
and lower extremity 
range of motion  
(See Appendix – 
Figure 5) 

Assess-
ment of 
hyper-
mobile 
joints 
and/or 
stiffness/ 
reduced 
ROM 

Hypermobility 
defined as a 
Beighton score >/= 
436 

 
Abnormal end feel 
for the joint37 

According to St. Louis Children’s Hospital hypermobility 
syndrome may lead to “arthritis, dislocated joints, sprains 
and strains.”38 In a study by Foley and Killeen, children with 
DS often presented with hyperextensibility in the 5th  
metacarpophalangeal joint and thumb to forearm 
maneuver.36 Additionally, a high proportion of children had 
hypermobility in the hips and ankles.36 Hip instability is 
relatively common in DS (incidence between 1-7%), and 
hypermobility can evolve to dislocation, subluxation, and 
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fixed dislocation.36 If not addressed appropriately it can 
lead to loss of independent mobility, and limping is often a 
sign of hip pathology.36 Galli et al noted subjects with DS 
walked with more hip flexion during the entire gait cycle 
and knee flexion during the stance phase, as well as 
plantarflexion during initial contact.39 Reduction in hip ROM 
can be associated with reduced stride length39 and 
decreased ROM at the knee may indicate patella 
instability.36 Foley and Killeen concluded that a high 
proportion of children with DS presented with hypermobility 
in joints other than those assessed with the Beighton 
scoring system.36 To manage symptoms or prevent joint 
injuries it’s important to maintain good posture while 
standing and sitting, stand with knees slightly bent, avoid 
extreme ranges of motion, and wear shoes with arch 
supports.40 PT can help to strengthen a child’s muscles 
and stabilize joints to prevent injuries. 

Surveillance of foot 
development42 

 
Forefoot and rearfoot 
exam  
Examination of medial 
longitudinal arch  

Medial 
longitud-
inal arch 
(functional 
or 
structural 
pes 
planus) 

Entire sole of the 
foot touches the 
floor.  
*should be noted 
that pes planus may 
resolve by 
adolescence41 

 

A study Pau et al. maintained findings to confirm children 
with DS present “marked differences in foot structure and 
functionality.”42 In children with DS flatfoot is often 
explained as a functional result of hypotonia and 
ligamentous laxity, and may be exacerbated by excess 
mass.42 Weight bearing mechanics are altered when there 
is an expanded midfoot contact surface and this can 
involve the midfoot and forefoot.42 Weijerman and de 
Winter noted that pes planovalgus from marked pronation 
may be seen in childhood and influence stability during 
ambulation.19 If young individuals with DS demonstrate pes 
planus and have incorrect footwear, this may increase the 
risk of callus formation over pressure points, ligamentous 
injury, and potentially cause bone spur development.36 
Additionally, if the calcaneus is stuck in eversion this may 
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cause hindfoot valgus and subsequent postural changes.36 
While active support may be required to address this 
issue19, PT can play a role in strengthening foot 
musculature and building core and lower extremity 
strength.42 

Pediatric Balance 
Scale (PBS)  
(See Appendix – 
Figure 6) 

Posture 
and 
Balance 

Cut-off scores for 
typically developing 
children are based 
on age range.43 The 
median score on the 
PBS for a group of 
~6 yo children with 
DS was 50 points44 

 
Observation of 
greater body sway 
in the mediolateral 
and anteroposterior 
directions45 

According to Malak et al. the low muscle tone and postural 
abnormalities common to DS contribute to the delayed 
development of balance and balance reactions when 
upright.44 This can have further implications for delay in 
walking ability.44 In a study by Zago et al, children with 
down syndrome that had “reduced velocity and quality of 
postural reactions” produced and developed inappropriate 
compensatory movements to remain relatively stable 
during gait.45 Subsequently, interventions aimed at postural 
control training were found to facilitate motor function and 
influence gait.45 The PBS examines functional balance 
skills, so the higher a score, the better functional balance in 
relation to daily life.44 A study by Malak et al found a 
statistically significant correlation between the PBS and 
GMFM-88 scores.44 The One Leg Standing Test (OLST) 
and/or Romberg’s Test (RT) have also been used to 
assess static balance.46 In a study by Jung et al, children 
with down syndrome had significant differences in all areas 
of balance ability compared to typically developing peers, 
with the greatest differences seen in static balance ability.46 
It is important to identify balance impairments to guide 
appropriate and functional interventions.  

10 MWT or TUG  
 
Observational Gait 
Analysis  

Mobility - 
gait speed 
and 
characteri

Spatiotemporal 
abnormalities: 
reduced gait velocity 
and step length or 

Disorders such as acquired hip dislocation, patellofemoral 
instability, and slipped capital femoral epiphysis can occur 
in children with DS and often “manifest” once the child 
starts walking.36 Motor development delays can have 
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stics of 
gait and 
transfers 

larger step width45 

 
Kinematic 
abnormalities: 
increased hip flexion 
throughout the gait 
cycle, ankle 
stiffness, reduction 
in peak PF at pre-
swing phase, 
reduction in peak 
DF in initial phase45 

 
Researchers have 
found mean TUG 
time in children 3-18 
yo with DS to be 
5.61 sec (SD 1.06)51 

MDC: 1.26 sec47 

 
10MWT: no cut-off 
values for children 
with DS, but 
generally accepted 
values: <0.4m/s 
(household amb), 
0.4-0.8 m/s (limited 
community amb), 
>0.8 m/s 
(community amb)50 

implications on postural control, symmetrical movement 
patterns, compensatory movement strategies, and 
movement variability.39 Smith et al., looked at patterns of 
gait variability across the lifespan in persons with DS and 
found that closer to optimal walking performance is seen in 
preadolescents compared with younger and older peers 
with DS48 and Wu similarly reported “best motor ability” is 
generally seen in the preadolescent phase.49 Children with 
DS frequently present with lower gross motor skills than 
their typically developing peers46 and often have greater 
instability in the mediolateral direction.44 Additionally, they 
often have an increased energetic cost.44 The 10MWT has 
been shown to have excellent test/retest reliability in 
children with neuromuscular conditions and requires very 
little resources.50 A study by Russell et al. found the GMFM 
to be more responsive to change in gross motor function 
and demonstrates reliability, validity, and responsiveness 
when assessing children with DS.52 This assessment of 
gross motor function may be appropriate for this 
population, although one should consider it takes 
approximately 45-60 minutes to administer and therefore 
may not be appropriate for an hour long annual exam. A 
study by Martin et al determined the TUG to be a clinical 
relevant outcome measure to use with children and 
adolescents with DS.47 These researchers found a MDC of 
1.26 seconds.47 A study by Nicolini-Panisson and Donadio 
found that the TUG scores correlated with the GMFM total 
scores and GMFM Dimension E scores.51 The TUG allows 
for observation of both transitions and gait, and may 
expose postural and gait instability related to ligamentous 
laxity and/or hypotonia.47 
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Resources/Referrals:  

Test Item  Resource/Referral  Reasoning  

Sleep Questions  Physician with 
expertise in pediatric 
sleep4  
  

According to the Mayoclinic, the soft tissue and skeletal changes 
common to down syndrome,2 such as smaller upper airway, midfacial 
hypoplasia, and lingual tonsillar hypertrophy,8 can lead to the 
obstruction of airways and place children with DS at greater risk of 
obstructive sleep apnea. As previously mentioned, if OSA is left 
untreated, it can have serious pulmonary consequences, to include 
hypercarbia, acidosis, and pulmonary hypertension.22 In addition to 
sleep fragmentation, sleep deprivation, and daytime somnolence, OSA 
can intensify behavioral problems and learning impairments.22 Obesity 
has also been positively associated with obstructive sleep apnea8 and 
lower SaO2 levels.22 The NIH recommends the health provider refer the 
child to a sleep study to detect issues and establish possible solutions.3 
Surgery to remove the tonsils or use of a CPAP may be recommended 
to improve airflow during times of sleep.3  

Child’s Behavioral 
and Social Progress  
 
Behavioral Concerns  

Psychosocial services 
for consultative care 
or behavioral 
specialists with 
experience working 
with children with 
special needs4  
 

According to the National Institute of Child Health and Human 
Development, children with DS often experience behavioral and 
emotional problems.3 Young and early school age children may be more 
vulnerable if they have limitations in language and communication skills 
and cognition.53 Common conditions or disorders include disruptive, 
inattentive, hyperactive and oppositional behaviors, anxiousness or 
inflexible behaviors, as well as aggression or social withdrawal.53 As the 
child enters older school age years they are still vulnerable to mental 
health and behavioral problems, such as depression, social withdrawal, 
anxiety, and OCD.53 Behavioral problems can also be associated with 
medical conditions, such as thyroid dysfunction, OSA, or bowel issues, 
and baseline tests should rule these in or out.53 A behavior specialist 
may help find appropriate ways for the child to communicate more 
effectively and examine the child’s behavior in the context of their 
developmental age.53 The North Carolina Down Syndrome Alliance 
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additionally offers information on “medical outreach,” community groups, 
and the Parent’s First Call Program to help set families up with a trained 
parent mentor.54 Duke Children’s has a comprehensive down syndrome 
program as well.54 In a study by Curtin et al, the researchers emphasize 
the importance of family based behavioral interventions.25 He found that 
when instruction on behavioral strategies, such as diet/activity 
monitoring, modification of “stimulus control”, goal setting, and positive 
reinforcement was incorporated into home life, it had positive 
implications on reduced body weight.25 This ties in the importance of 
interdisciplinary care teams working together to help manage various 
conditions associated with DS.25 

Diet Nutritionist or 
Registered Dietician  

In a review article by Mazurek and Wyka, the authors highlighted the 
excessive or deficient nutrient intakes of children with DS.55 They also 
discussed the preference for “consuming foodstuff made of simple 
carbohydrates” since they are easier to chew and swallow than fresh 
foods and vegetables.55 As a result of these unfavorable dietary habits, 
children with DS often have low dietary fiber intakes, precipitating issues 
regarding slower intestinal processing and constipation.55 Children with 
down syndrome are additionally at risk for celiac disease, and therefore 
may require recommendations on gluten free diets to prevent related 
symptoms.4 Micronutrients are important for intellectual development, 
thyroid function, and bone metabolism, and early dietary interventions 
may help to minimize or reduce the risk of conditions associated with 
DS.56 A referral to a registered dietician or nutritionist is also paramount 
for weight management, as a recent literature review has found youth 
with DS more likely to be overweight and obese than their peers without 
DS.8 

Pes planus and 
associated 
functional mobility 
limitations and/or 

Pediatric Podiatrist 
 

Flat foot is a well-known orthopedic problem in children with DS, and is 
associated with joint laxity.57 A study by Pau et al found that children 
with DS had larger midfoot and reduced forefoot contact areas 
compared with age and gender matched peers.42 The authors of this 
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pain study recommended careful podiatric surveillance throughout childhood 
to minimize balance and gait impairments.42 A pediatric podiatrist may 
monitor physical abnormalities common in the feet of individuals with 
DS, to include pes planovalgus, metatarsus primus varus, and hallux 
valgus.42 Careful examination and follow up may help in implementing 
preventative and corrective measures such as physical therapy and/or 
prescription of orthotic devices.57 Orthotic prescription can help to 
correct and support hypermobile joints in children with down syndrome, 
particularly foot orthoses (FOs) and supramalleolar orthoses (SMOs).57 
They have been found effective in improving standing posture, gait, and 
functional mobility.57 While orthoses may help to improve gait 
parameters, there is some debate as to whether or not they limit a 
child’s ability to develop upright locomotor skills.57 A 2018 study 
published in the Journal of Physical Therapy Science found that most 
children with DS were prescribed their first insole prescription after they 
had begun to walk.58 Since foot deformities caused by flat feet can lead 
to secondary disability and inefficient walking, the authors recommend 
for children with DS to have their feet assessed soon after they begin to 
walk.58 

 

  



Katie Solheim 

15 

References:  
1. Data and Statistics on Down Syndrome. Centers for Disease Control and Prevention. 

https://www.cdc.gov/ncbddd/birthdefects/downsyndrome/data.html. Published December 5, 2019. Accessed 
September 9, 2020. 

2. Down syndrome. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/down-syndrome/symptoms-
causes/syc-20355977#:~:text=Life spans have increased dramatically,the severity of health problems. Published 
March 8, 2018. Accessed September 9, 2020. 

3. What conditions or disorders are commonly associated with Down syndrome? Eunice Kennedy Shriver National 
Institute of Child Health and Human Development. 
https://www.nichd.nih.gov/health/topics/down/conditioninfo/associated. Published January 31, 2017. Accessed 
September 9, 2020. 

4. Bull MJ, Committee on Genetics . Health Supervision for Children With Down Syndrome. Pediatrics. 
2011;128(2):393-406. doi:10.1542/peds.2011-1605 

5. Paul Y, Ellapen TJ, Barnard M, Hammill HV, Swanepoel M. The health benefits of exercise therapy for patients with 
Down syndrome: A systematic review. Afr J Disabil. 2019;8:576. Published 2019 Oct 23. doi:10.4102/ajod.v8i0.576 

6. Heller T, Hsieh K, Rimmer J. Barriers and Supports for Exercise Participation Among Adults with Down 
Syndrome. Journal of Gerontological Social Work. 2008;38(1-2):161-178. doi:10.1300/j083v38n01_03 

7. Fox B, Moffett GE, Kinnison C, Brooks G, Case LE. Physical Activity Levels of Children With Down Syndrome. 
Pediatr Phys Ther. 2019;31(1):33-41. doi:10.1097/PEP.0000000000000556 

8. Bertapelli F, Pitetti K, Agiovlasitis S, Guerra-Junior G. Overweight and obesity in children and adolescents with 
Down syndrome-prevalence, determinants, consequences, and interventions: A literature review. Res Dev Disabil. 
2016;57:181-192. doi:10.1016/j.ridd.2016.06.018 

9. O' Shea M, O' Shea C, Gibson L, Leo J, Carty C. The prevalence of obesity in children and young people with 
Down syndrome. J Appl Res Intellect Disabil. 2018;31(6):1225-1229. doi:10.1111/jar.12465 

10. Annual Checkup by a Physical Therapist. APTA. https://www.apta.org/patient-care/interventions/annual-checkup. 
Accessed September 10, 2020. 

11. Hefti E, Blanco JG. Pharmacotherapeutic Considerations for Individuals with Down Syndrome. Pharmacotherapy. 
2017;37(2):214-220. doi:10.1002/phar.1880 

12. Growth Charts for Children with Down Syndrome. Centers for Disease Control and Prevention. 
https://www.cdc.gov/ncbddd/birthdefects/downsyndrome/growth-charts.html. Published December 5, 2019. 
Accessed September 9, 2020.  

13. Zemel BS, Pipan M, Stallings VA, et al. Growth Charts for Children With Down Syndrome in the United 
States. Pediatrics. 2015;136(5):e1204-e1211. doi:10.1542/peds.2015-1652 



Katie Solheim 

16 

14. Jenco M. Study: Use CDC BMI charts when screening children with Down syndrome for obesity. American 
Academy of Pediatrics News and Journals Gateway. 
https://www.aappublications.org/news/2016/09/14/DownSyndrome091316. Published September 14, 2016. 
Accessed September 9, 2020. 

15. Pitetti K, Baynard T, Agiovlasitis S. Children and adolescents with Down syndrome, physical fitness and physical 
activity. Journal of Sport and Health Science. 2013;2(1):47-57. doi:10.1016/j.jshs.2012.10.004 

16. Fox B, Moffett GE, Kinnison C, Brooks G, Case LE. Physical Activity Levels of Children With Down Syndrome. 
Pediatr Phys Ther. 2019;31(1):33-41. doi:10.1097/PEP.0000000000000556 

17. Whitt-Glover MC, O'Neill KL, Stettler N. Physical activity patterns in children with and without Down syndrome. 
Pediatr Rehabil. 2006;9(2):158-164. doi:10.1080/13638490500353202 

18. Childhood Nutrition Facts. Centers for Disease Control and Prevention. 
https://www.cdc.gov/healthyschools/nutrition/facts.htm. Published May 29, 2019. Accessed September 9, 2020. 

19. Weijerman ME, de Winter JP. Clinical practice. The care of children with Down syndrome. Eur J Pediatr. 
2010;169(12):1445-1452. doi:10.1007/s00431-010-1253-0 

20. Simpson R, Oyekan AA, Ehsan Z, Ingram DG. Obstructive sleep apnea in patients with Down syndrome: current 
perspectives. Nat Sci Sleep. 2018;10:287-293. Published 2018 Sep 13. doi:10.2147/NSS.S154723 

21. Obstructive Sleep Apnea & Down Syndrome. NDSS. https://www.ndss.org/resources/obstructive-sleep-apnea-
syndrome/. Accessed September 9, 2020. 

22. Shires CB, Anold SL, Schoumacher RA, Dehoff GW, Donepudi SK, Stocks RM. Body mass index as an indicator of 
obstructive sleep apnea in pediatric Down syndrome. Int J Pediatr Otorhinolaryngol. 2010;74(7):768-772. 
doi:10.1016/j.ijporl.2010.03.050 

23. Austeng ME, Øverland B, Kværner KJ, et al. Obstructive sleep apnea in younger school children with Down 
syndrome. Int J Pediatr Otorhinolaryngol. 2014;78(7):1026-1029. doi:10.1016/j.ijporl.2014.03.030 

24. DiGuiseppi C, Hepburn S, Davis JM, et al. Screening for autism spectrum disorders in children with Down 
syndrome: population prevalence and screening test characteristics. J Dev Behav Pediatr. 2010;31(3):181-191. 
doi:10.1097/DBP.0b013e3181d5aa6d 

25. Curtin C, Bandini LG, Must A, et al. Parent support improves weight loss in adolescents and young adults with 
Down syndrome. J Pediatr. 2013;163(5):1402-8.e1. doi:10.1016/j.jpeds.2013.06.081 

26. Boehm TL, Carter EW. Family Quality of Life and Its Correlates Among Parents of Children and Adults With 
Intellectual Disability. Am J Intellect Dev Disabil. 2019;124(2):99-115. doi:10.1352/1944-7558-124.2.99 

27. Vital Signs in Children. CS Mott Children's Hospital | Michigan Medicine. https://www.mottchildren.org/health-
library/abo2987. Published June 26, 2019. Accessed September 9, 2020. 



Katie Solheim 

17 

28. Bell AL, Rodes ME, Collier Kellar L. Childhood eye examination [published correction appears in Am Fam 
Physician. 2014 Jan 15;89(2):76]. Am Fam Physician. 2013;88(4):241-248. 

29. Ostermaier KK. Patient education: Down syndrome (Beyond the Basics) . UpToDate. 
https://www.uptodate.com/contents/down-syndrome-beyond-the-basics. Published August 2020. Accessed 
September 10, 2020. 

30. FACES. APTA. https://www.apta.org/patient-care/evidence-based-practice-resources/test-measures/faces. 
Published August 14, 2017. Accessed September 10, 2020. 

31. Zabalia M. Beyond misconceptions: assessing pain in children with mild to moderate intellectual disability. Front 
Public Health. 2013;1:23. Published 2013 Jul 26. doi:10.3389/fpubh.2013.00023 

32. Comprehension of pictograms for pain quality and pain affect in adults with Down syndrome - Nanda C. de Knegt, 
Carlo Schuengel, Frank Lobbezoo, Corine M. Visscher, Heleen M. Evenhuis, Judith A. Boel & Erik J. A. Scherder 

33. Endocrine Conditions & Down Syndrome. NDSS. https://www.ndss.org/resources/endocrine-conditions-syndrome/. 
Accessed September 10, 2020. 

34. Sharp-Purser Test (SPT). APTA. https://www.apta.org/patient-care/evidence-based-practice-resources/test-
measures/sharp-purser-test-spt. Published February 9, 2015. Accessed September 10, 2020. 

35. Ali FE, Al-Bustan MA, Al-Busairi WA, Al-Mulla FA, Esbaita EY. Cervical spine abnormalities associated with Down 
syndrome. Int Orthop. 2006;30(4):284-289. doi:10.1007/s00264-005-0070-y 

36. Foley C, Killeen OG. Musculoskeletal anomalies in children with Down syndrome: an observational study. Arch Dis 
Child. 2019;104(5):482-487. doi:10.1136/archdischild-2018-315751 

37. End-Feel. Physiopedia. https://www.physio-pedia.com/End-Feel. Accessed September 10, 2020. 
38. Hypermobility Syndrome. St. Louis Childrens Hospital. https://www.stlouischildrens.org/conditions-

treatments/hypermobility-syndrome. Accessed September 10, 2020. 
39. Galli M, Rigoldi C, Brunner R, Virji-Babul N, Giorgio A. Joint stiffness and gait pattern evaluation in children with 

Down syndrome. Gait Posture. 2008;28(3):502-506. doi:10.1016/j.gaitpost.2008.03.001 
40. Rheumatoid arthritis pain: Tips for protecting your joints. Mayo Clinic. https://www.mayoclinic.org/diseases-

conditions/rheumatoid-arthritis/in-depth/arthritis/art-20047954. Published April 23, 2020. Accessed September 10, 
2020.  

41. Carr JB, Yang S, Lather LA. Pediatric Pes Planus: A State-of-the-Art Review. Pediatrics. 2016;137(3). 
doi:10.1542/peds.2015-1230 

42. Pau M, Galli M, Crivellini M, Albertini G. Foot-ground interaction during upright standing in children with Down 
syndrome. Res Dev Disabil. 2012;33(6):1881-1887. doi:10.1016/j.ridd.2012.05.018 

43. Pediatric Balance Scale. Shirley Ryan AbilityLab. https://www.sralab.org/rehabilitation-measures/pediatric-balance-
scale. Published September 4, 2015. Accessed September 10, 2020. 



Katie Solheim 

18 

44. Malak R, Kostiukow A, Krawczyk-Wasielewska A, Mojs E, Samborski W. Delays in Motor Development in Children 
with Down Syndrome. Med Sci Monit. 2015;21:1904-1910. Published 2015 Jul 1. doi:10.12659/MSM.893377 

45.  Zago M, Duarte NAC, Grecco LAC, Condoluci C, Oliveira CS, Galli M. Gait and postural control patterns and 
rehabilitation in Down syndrome: a systematic review. J Phys Ther Sci. 2020;32(4):303-314. 
doi:10.1589/jpts.32.303 

46. Jung HK, Chung E, Lee BH. A comparison of the balance and gait function between children with Down syndrome 
and typically developing children. J Phys Ther Sci. 2017;29(1):123-127. doi:10.1589/jpts.29.123 

47. Martin K, Natarus M, Martin J, Henderson S. Minimal Detectable Change for TUG and TUDS Tests for Children 
With Down Syndrome. Pediatr Phys Ther. 2017;29(1):77-82. doi:10.1097/PEP.0000000000000333 

48. Smith BA, Stergiou N, Ulrich BD. Patterns of gait variability across the lifespan in persons with and without down 
syndrome. J Neurol Phys Ther. 2011;35(4):170-177. doi:10.1097/NPT.0b013e3182386de1 

49. Wu J, Beerse M, Ajisafe T, Liang H. Walking dynamics in preadolescents with and without Down syndrome. Phys 
Ther. 2015;95(5):740-749. doi:10.2522/ptj.20140210 

50. 10 Meter Walk Test. Shirley Ryan AbilityLab. https://www.sralab.org/rehabilitation-measures/10-meter-walk-test. 
Published January 22, 2014. Accessed September 12, 2020. 

51. Nicolini-Panisson RD, Donadio MV. Normative values for the Timed 'Up and Go' test in children and adolescents 
and validation for individuals with Down syndrome. Dev Med Child Neurol. 2014;56(5):490-497. 
doi:10.1111/dmcn.12290 

52. Russell D, Palisano R, Walter S, et al. Evaluating motor function in children with Down syndrome: validity of the 
GMFM. Dev Med Child Neurol. 1998;40(10):693-701. doi:10.1111/j.1469-8749.1998.tb12330.x 

53. Mental Health Issues & Down Syndrome. NDSS. https://www.ndss.org/resources/mental-health-issues-
syndrome/#:~:text=The most common mental health,progressive loss of cognitive skills. Accessed September 10, 
2020. 

54. Healthcare Professionals. North Carolina Down Syndrome Alliance. https://www.ncdsalliance.org/healthcare-
professionals/. Accessed September 10, 2020. 

55. Mazurek D, Wyka J. Down syndrome--genetic and nutritional aspects of accompanying disorders. Rocz Panstw 
Zakl Hig. 2015;66(3):189-194. 

56. Magenis ML, Machado AG, Bongiolo AM, Silva MAD, Castro K, Perry IDS. Dietary practices of children and 
adolescents with Down syndrome. J Intellect Disabil. 2018;22(2):125-134. doi:10.1177/1744629516686571 

57. Looper J, Benjamin D, Nolan M, Schumm L. What to measure when determining orthotic needs in children with 
Down syndrome: a pilot study. Pediatr Phys Ther. 2012;24(4):313-319. doi:10.1097/PEP.0b013e31826896eb 



Katie Solheim 

19 

58. Kanai Y, Mutsuzaki H, Nakayama T, Yozu A, Iwasaki N. The prevalence of the flat foot condition and insole 
prescription in people with Down's syndrome: a retrospective population-based study. J Phys Ther Sci. 
2018;30(4):520-524. doi:10.1589/jpts.30.520 

 
Appendix  
 
Figure 110 

 
 

Figure 212 

 



Katie Solheim 

20 

 

Figure 3.28  

 

 

Figure 4. FACES Pain Scale  

 
Image from: https://www.iasp-pain.org/Education/Content.aspx?ItemNumber=1519 
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Figure 5. Beighton Hypermobility Score 

 
Screenshot from: http://www.physio-pedia.com/Beighton_score  
 

 

Figure 6.43 

.  

Screenshot from: https://www.sralab.org/sites/default/files/2017-06/PediatricBalanceScale_3.pdf 

http://www.physio-pedia.com/Beighton_score

