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Objective: The aim of the study was to determine the effect of a selected exercise training on reducing
symptoms of dementia caused by Alzheimer's disease in people with Down syndrome.
Methods: 27 men with Down syndrome were randomized to intervention (n=13) and control (n=13)
groups. All persons in experimental group followed 12 weeks selected exercise training, three times a
week. Prior to the start of the study, and after three-month training, each member in both groups was
assessed according to the DSQIID questionnaire filled by caregivers of these peoples. Data were analysed
by independent T test.
Results: The results indicated that the first questionnaire subscales that assess memory disorders and
confusion in the experimental group between pre and post test showed a significant decrease (P = 0.028).
Also in third part of questionnaire that asked about the individual skills, social withdrawal, physical
symptoms and speech abnormalities, the variable scores in post-test of experimental group were
significantly lower than pre-test scores (P=0.047).
Conclusion: These result showed that the combination of selected exercises training could cause a
significant reduction in the incidence of initial dementia symptoms and can be an important step to
prevent of the dementia in these people.
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Introduction
Down syndrome (DS) is the most common human
chromosomal abnormality that was first described
one hundred and forty years ago (1). It is the most
common genetic cause of intellectual disability and
developmental delays (2-5). It occurs equally in all
races with an overall incidence of approximately
occurring in 1 out of every 700 to 1, 200 live births
(3, 6-8). People with DS commonly experience mild
to severe intellectual disabilities although the mean
level of disability remains mild to moderate (9).
Also there are a number of medical and healthrelated complications that are associated with the
syndrome including congenital cardiac and

respiratory problems (10, 11), Hypertension (12),
low cardiovascular fitness (10), hypothyroidism
(13), obesity (14,15), motor developmental problems
(16-18), muscle hypotonicity (11,19-21), decreased
muscle strength (11, 20-23), joint hypermobility (11,
20, 21, 24), balance and postural deficits, (24-28),
nervous system disorders (29), Sensory Impairments
(11), cognitive deficits (30,31) and some problems
in processing, interpreting, and elaborating
information (32), speech (33,34), eye-hand
coordination, laterality, visual motor control and
reaction time (35).
The brain of an individual with Down syndrome at
or shortly before birth is in many respects
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indistinguishable from the brain of a normal
individual (36). The learning and memory problems
that begin to emerge in late infancy become
considerably more noticeable as the infant grows to
childhood and adolescence (4).
The most commonly neurological or psychiatric
condition associated with aging in adults with DS is
Alzheimer disease (5). Dementia of the Alzheimer
type is more likely to develop in adults with DS,
especially over the age of 30 or 40 years old, than in
the general population or in other people with
mental retardation (5, 11, 37-41).
Common symptoms associated with diagnosis of
dementia in DS include memory loss and
deterioration in speech, personality and behavioural
changes, disorientation, and functional deterioration
(42). Alzheimer’s disease is characterised by
neuropathological changes in the brain, including the
deposition of extracellular β-amyloid in neuritic
plaques and the formation of intracellular
neurofibrillary tangles, which result the death of the
neurons that contain them (43). Direct treatment of
the dementia itself remains controversial in Down’s
syndrome (44). Stanton and Coetzee (2004) reported
that the new addition of memantine (an N-methyl-Daspartate receptor antagonist) for the treatment of
moderate to severe Alzheimer’s disease may be
useful in care of Alzheimer’s disease associated with
Down’s syndrome and initial data on elderly people
show that memantine can bring benefits in activities
of daily living and cognition (45).
It is well-known that during human ageing the
cortex and hippocampus atrophy and this atrophy
may be a risk factor for accelerated memory
dysfunction
(46,
47).
These
deleterious
consequences of ageing might be attenuated by
exercise (48). Several studies showed that physical
activity has a positive impact on improving
cognition and nervous system function and can
cause structural changes that lead to the
improvement of brain functions (48-55). Dik and
colleagues (2003) found a positive correlation
between physical activities at ages 15-25 and
information processing speed in older (62-85 years)
men (56). Cotman and colleagues (2007) assumed
that common mechanism underlying the effects of
exercise on brain function have focused on
inflammation, which can impair growth factor
signaling. Through regulation of growth factors and
reduction of peripheral and central risk factors,
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exercise ensures successful brain function (57).
Specific to the hippocampus, a brain area important
for learning and memory is the robust increase in
new neurons with exercise (58). The beneficial
effects of some training, such as running, on
cognition could be mediated by enhanced
hippocampal neurogenesis (58). In conclusion
various studies have shown that physical activity
improves cognitive function and decrease likely to
develop cognitive decline (48, 59, 60). But much
more research is needed in this field, especially in
the treatment and prevention of Alzheimer’s disease
in Down’s syndrome (45).
Choosing the best training program for these people
is very important. The effect of different types of
strength (61-63), endurance (64) and aerobic (65)
training for these people has been determined. Also
several researchers have concluded that a
combination of exercises in balance and strength
(66-68), strength and aerobic (69, 70) and combined
with plyometrics jumps training (71) are more
beneficial for these individuals. Other researchers
have shown positive effects of some special
techniques such as riding and cycling (72,73). Also
combining the functionality of physical therapy and
the creative aspect of dance with music can
stimulate and challenge Down syndrome individuals
physically and cognitively which can improve their
memory and increase physical fitness while allowing
them to express their emotions (74). Therefore
according to the results of the several researches in
this case, can be concluded that combined training
with the use of some special techniques is more
useful for these people. The researchers of the
present study intend to investigate the effect of
Kashi practice (the combination of a variety of
specific exercises for people with Down syndrome)
on reducing the symptoms of dementia caused by
Alzheimer's disease in adults with Down syndrome.
Method
Participants
This interventional research was accomplished in
Nemoneh Disability Rehabilitation Centre of Tehran
with the financial support of Islamic Azad
University of Khodabandeh branch. The samples
consisted of 28 individuals with Down syndrome.
These individuals live in the above mentioned centre
and mainly were non-families. It was obtained the
authorization and the consent of the responsible of
Vol. 11, No. 17, April. 2013

this centre. This study examined men with Down
syndrome. The inclusion criteria were: individuals
with the age of more than 20 years, ability to
understand simple instructions and ability to stand
and walk independently. The exclusion criteria in
experimental group were inability to attend in
training sessions over two-thirds or over three
sessions in a row. Out of the 34 men 28 met the
study criteria in this centre. 28 men with Down
syndrome (mean age 26.185± 3.933) were randomly
assigned to either a control (n=14) or an
experimental group (n=14). However, the data for
one person were not used because he missed more
than three intervention sessions in a row and as a
result he did not participate in the study. All the
conditions such as eating, physical activity, sleeping
and participation in educational program were
exactly the same in control and experimental group
except experimental group participating in selected
exercise training. Before intervention phase
researchers collected some information derived from
the hospital files regarding the IQ of each individual
as it was measured in previous years by using the
Stanford-Binet Test. Sample group were people with
mild to moderate retardation. The Iranian
professional code of ethics has been followed in this
research. A full agreement letter for all participates
were signed; it has been agreed that all the data
should be kept in private and secure.
Instrument
For assessing the effect of selected exercise training
to reduce symptoms of dementia we used the
Dementia Screening Questionnaire for Individual
with Intellectual Disability (DSQIID). Shoumitro
(2008) reported that the DSQIID has high sensitivity
and specificity in adults with Down's syndrome.
Moreover it is a valid, reliable, user-friendly and an
observer-rated questionnaire for screening dementia
among adults with Down’s syndrome (75). The
DSQIID is an observer-rated questionnaire that is it
completed by caregivers of people with Down’s
syndrome and who have known the individual for
some time.
The DSQIID is divided into three parts by
Shoumitro and colleagues (2007): Part 1 it tends to
gain information about the highest capacity ever
reached by the person in the study. Part 2 contains
43 questions about behaviour or symptoms that are
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usually associated with dementia in adults with
Down’s syndrome (76). These researchers revealed
that a four-factor structure was most appropriate for
the Part 2 of DSQIID. The first sub-scale includes
19 questions and is related to the memory/confusion.
The second sub-scale includes 13 questions and is
related to the feelings of insecurity. The third subscale includes 7 questions and is related to the sleep
problems. The fourth sub-scale includes 5 questions
and is related to the behaviour problems (76). Part 3
of the DSQIID contains 10 comparative questions
where the response of ‘yes’ is scored 1 and ‘no’ is
scored 0. According to Shoumitro and colleagues
(2007) we carried out an analysis with four factors
and we analysed part 3 of this questionnaire
separately.
Prior to the start of the study, and after having
completed a three-month training, each member of
the research sample in both groups was assessed
according to the DSQIID questionnaire filled by the
careers who were working at the centre and they had
responsibility for keeping/treating these people.
Procedure (selected exercise training)
The basic elements of all sport activities that should
be entailed are cardiovascular exercise, strength
training, balance, and flexibility (77, 78). Due to low
levels of cardiovascular fitness, poor levels of
muscular strength and balance and postural deficits
of individuals with DS, our activity program focused
mainly on these very important elements However,
because of the hyper mobility and joint laxity that is
common in DS, flexibility is not a recommended
activity for this population (79). According to
several studies mentioned above, researchers
attempted to design a combined training program
(Educational-Training
Kashi
Practices)
for
individuals with Down syndrome. The beneficial
effect of Educational-Training Kashi Practices in
improvement of cardiovascular function (80),
balance (81) and muscle strength (82) has been
proved. This training program consisted of five
parts. Balance training, strength and power training,
muscular endurance and aerobic training, the
psycho- motor skills training and other exercises
such as the use of vibration machines, local dances
and games (table 1). This selected training program
begins with Fundamental Movement Abilities and is
to be completed with specialized movement abilities.
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Table1. Selected exercise training (Educational-Training Kashi Package) for Down syndrome adults

Balance training
1- Static balance
training
2- walking and running
on the line
3- walking and running
on the balance beam
4-axial movements
5-hopping
6- cycling

selective exercise training for Down Syndrome adults
muscular
strength and power
psycho- motor skills training
endurance and
training
aerobic training
1-throwing, catching, kicking
1-exercises with the 1-walking
rehabilitation and
2-roping
and striking eight models of
3-running
balls
medicine ball
2- weight training 4-stepping training 2-galloping, skipping, sliding
3- Calisthenics
5- cycling
and leaping
4-plyometrics
3-targeting
4- implementation of group
training
5- jumping
dancing
5-football and basketball
penalty,
6-Football and basketball
dribbling
7-volleyball setting

Training duration was 50 minutes for initial session
and this time rose to 150 minutes in the final weeks.
The practice continued for three sessions per week
for three months based on a recent study that had
reported significant improvements in individual with
Down syndrome following a 10-12-week special
training (66, 83-86). Considering the usefulness of
this type of training, Kashi practices were planned
for 12 weeks and led by 14 trainers and assistants (a
trainer/assistant per each participant).The intensity
of the program rises gradually from light to difficult.
Incorporated motivational techniques were used to
improve adherence of participants. We have
followed the Lotan guidelines on quality physical
intervention activity for persons with Down
syndrome (2007) to determine the intensity of
exercises (79).
Statistical Analysis
All analyses were performed by SPSS 16.0 and the
significance level was set at 0.05. Furthermore, all
analyses were also executed on the intervention and
control groups separately. Descriptive statistics were
calculated for all the variables. Group differences
were evaluated using t test for dependent samples.
Results
The age of the 27 adults with DS included in this

Other training
1-use of
vibration
machines
2-games with
rules
3- local dance

study ranged from 21 to 38 years with an average
age of 26.185 ± 3.932 years. These patients living in
a care centre for disabled people. They were
randomly divided into an experimental and a control
group. Experimental group contained 13 patients
with a mean age of 25.538 ± 2.436 years and 14
patients participated in the control group with a
mean age of 26.785 ± 4.964 years. Analysis of
results showed that 2 participants (4.7 %) had
problems with vision, 1 person (3.7%) had problems
with hearing and 23 (85.18%) persons were treated
with psychological and behavioural problems. Their
caregivers reported that 2 persons (7.4%) could
speak fluently and understandably, 7 persons
(25.9%) could make short sentences, 8 persons
(29.6%) could speak only a few words and 11
persons (37%) could not speak much but were able
to use sign language. The caregivers! also reported
that 8 persons (29.6%) of them could live
independently with minor help, 6 persons (21.8%)
could live independently but needed a lot of help
with self-help skills, 8 persons (29.6.8%) could not
live independently and needed minor help with selfhelp skills and 5 persons (18.5) could not live
independently and needed a lot of help with selfhelp skills.

Table 2. Caregivers responses in the second part of questionnaire
Pre test
Post test
questions
exp
con
exp
con
Cannot wash and/or bathe without help
0
2
0
1
Cannot dress without help
0
0
0
0
Dresses inappropriately
0
0
0
1
Undresses inappropriately
0
1
0
0
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questions
Needs help eating
Needs help using the bathroom
Incontinent (including occasional accidents)
Does not initiate conversation
Cannot find words
Cannot follow simple instructions
Cannot follow more than one instruction at a time
Stops in the middle of a task
Cannot read
Cannot write (including printing own name)
Changed sleep pattern
Wakes frequently at night
Confused at night
Sleeps during the day
Wanders at night
Cannot find way in familiar surroundings
Wanders
Loses track of time
Not confident walking over small cracks
Unsteady walk, loses balance
Cannot walk unaided
Cannot recognize familiar person
Cannot remember names of familiar persons
Cannot remember recent events
Withdraws from social activities
Withdraws from persons
Loss of interest in hobbies and activities
Seems to go into own world
Obsessive or repetitive behaviour
Hides or hoards objects
Loses objects
Puts familiar things into wrong places
Does not know what to do with familiar objects
Appears insecure
Appears anxious or nervous
Appears depressed
Shows aggression
Fits/ Epilepsy
Talks to self

Table 2 shows the responses of caregivers from the
second part of the questionnaire. Changes in the
experimental group scores that reported by
caregivers on this questionnaire has been shown by
the seven questions (9, 11, 22, 29, 39, 40 and 41) of
the second part. The post-test scores of the second
part were lower than pre-test scores in the
experimental group. These questions in order were
to find appropriate words for conversation
(reduction in 3 patients), follow-up of more than one
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Pre test
exp
0
0
1
2
0
2
2
2
0
0
2
1
0
3
1
0
2
2
0
2
0
0
0
1
0
2
2
2
2
0
1
0
0
1
3
5
3
0
0

Post test
con
2
1
1
3
0
0
1
1
0
0
0
0
1
0
0
3
0
1
1
0
2
0
0
3
2
3
2
3
0
0
0
0
0
0
6
7
4
3
0

exp
0
0
1
1
3
2
4
2
0
0
2
1
0
3
1
0
2
5
0
2
0
0
0
1
2
2
2
2
2
0
1
0
0
1
4
7
4
0
0

con
0
0
1
0
0
3
1
1
0
0
1
1
0
2
1
1
2
0
0
0
0
0
0
1
7
7
4
6
0
0
0
0
0
2
2
5
3
1
3

instruction at a time (reduction in 2 patients), the
ability to track of time (reduction in 3 patients),
withdraws from social activities (reduction in 2
patients), appears anxious or nervous (reduction in 1
patient), appears depressed (reduction in 2 patients)
and shows aggression verbal or physical (reduction
in 1 patient). Questions 9, 11 and 22 were from first
sub-scale, questions 29, 39 and 40 were from second
sub-scale and question 41 was from forth sub-scales.
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Table 3. Caregivers responses in the third part of questionnaire
Pre test
Post test
questions
exp
con
exp
con
Lost some skills (e.g. Brushing teeth)
5
4
6
3
Speaks (or signs) less
0
1
0
0
Seems generally more tired
1
1
2
1
Appears tearful, gets more easily upset
0
0
0
0
Appears generally slower
3
6
3
6
Slower speech
0
1
0
1
Appears more lazy
2
3
4
3
Walks slower
1
3
4
3
Generally appears more forgetful
1
2
1
2
Generally appears more confused
0
1
0
1

In the third section of the questionnaire, that
includes 10 questions (table 3), we observed changes
in case of 4 questions as compared to the
experimental group. These questions asked about the

loss of skills (reduction in 1 patient), seem generally
more tired (reduction in 1 patient), appear more lazy
(reduction in 2 patients) and walks slower (reduced
in 3 patients).

Table 4. Comparison of the overall score of DSQIID between pre and posttest in experimental and control group
Pre test
Post test
dependent t test
mean
Std.
mean
Std.
Mean difference
t
df
sig
experimental
6.000
1.776
4.231
1.511
1.769
3.057
12
0.004
control
5.500
0.740
5.428
0.837
0.071
0.201
13
0.844

Table 4 compared total score of questionnaires
between pre and post-test in experimental and
control group separately. The data presented in this
table makes clear that the Kashi practices could
cause a significant reduction in the incidence of
dementia symptoms in experimental group

(P=0.004). Because it is clear that the overall score
of the questionnaire in this population reduced from
6.000 to 4.231. But in control group this score in
pre-test is 5.500 and in post-test is 5.428 and has not
showed a significant change (P=0.844).

Table 5. Comparison of subscales of DSQIID between pre and posttest in experimental and control groups
Pre test
Post test
dependent t test
Mean
mean
Std.
mean
Std.
t
df
sig
difference
control
1.357 0.386 1.143 0.329
0.214
0.715 13 0.487
Memory/
confusion
experimental 1.539 0.447 0.000 0.277
0.538
2.501 12 0.028
Feelings of
control
2.000 0.555 2.143 0.404
-0.143
-0. 396 13 0.699
insecurity
experimental 1.692 0.559 1.385 0.560
0.307
1.477 12 0.165
Sleep
control
0.429 0.202 0.357 0.199
0.071
0.322 13 0.752
problems
experimental 0.692 0.398 0.385 0.310
0.308
1.760 12 0.104
Behaviour
control
0.214 0.113 0.286 0.125
-0.071
-0.434 13 0.671
problems
experimental 0.539 0.216 0.461 0.215
0.076
1.000 12 0.337
loss of skills, social
control
1.429 0.272 1.571 0.272
-0.143
-0.472 13 0.165
withdrawal
experimental 1.539 0.526 1.000 0.392
0.538
2.214 12 0.047

Table 5 compares the four subscale scores and the
third section of this questionnaire between pre and
post-test in experimental and control groups. The
information presented in this table revealed that
only two of the five comparisons made in this table
show significant differences. First subscale assessing
memory disorders and confusion that in the
experimental group between pre and post-test is
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significant difference (P=0.028). And test scores in
post test showed significant decrease compared with
pre-test scores. But in this subscale we can’t find
significant changed in the control group (P=0.0487).
The second significant compression in the table 3 is
the third part of questionnaire. It includes 10
questions and asked about the individual skills,
social withdrawal, physical symptoms and speech
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abnormalities. The data presented in this table
indicate that the variable scores in post-test of
experimental group were significantly lower than in
the pre-test scores (P=0.047) and this change is not
significant in the control group (P=0.165).
Discussion
According to the data presented in this study it is
clear that the combination of specific exercises
(Kashi practices) could cause a significant reduction
in the first signs of dementia in the experimental
group (P=0.004). Since the overall score of the
questionnaire in the experimental group reduced
from 6.000 to 4.231. In the experimental group 10 of
13 patients had at least one sign of dementia.
Another very important result was that in 8 of 10
patients, dementia symptoms decreased after three
months training, although reduce symptoms were
not observed in two patients. No meaningful
changes were observed in the control group. The
pre-test score of control group was 5.500 and this
score in post-test reached 5.430, in other words these
changes were not significant (P = 0.844). This result
shows that the changes were only significant in the
experimental group and in reducing symptoms of
dementia. It can be concluded that this significant
decrease in score of the experimental group was in
response to the selected exercise training. Thus
implementing our training could have a significant
effect in reducing symptoms of dementia.
Several researchers have used sequential cognitive
assessments to track the changes that occur with the
development of dementia in adults with DS. Memory
change appears to be an early symptom in DS and is
present before the persons meet the full clinical criteria
for dementia. Cognitive decline associated with early
and middle stage dementia involved progressively
more areas of cognitive functioning, starting with
complex cognitive functions, followed by visual
organization as well as verbal memory before affecting
semantic and short term memory (42). Shoumitro et al.
(2007) made a qualitative summary of caregiver’s
reports of early symptoms. Forgetfulness and
confusion were the most prominent symptoms but
many 'frontal lobe'-related symptoms that are usually
manifest later in the course of dementia among the
general population, were also common. These included
slowness in activities and speech, loss of interest and
withdrawal, along with the emergence of emotional
and behaviour problems (76).
Many studies have shown the impact of physical
activity on improving cognitive and nervous system
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function (48, 59, 60). According to neuronal group
selection theory, the cortical and subcortical
networks within the brain are dynamically
organized, and it is hypothesized that the neural
networks and connections are established and/or
strengthened by afferent information produced via
behaviour and motor experience (54, 55). The brain
produces new neurons in the olfactory bulb and
dentate gyrus of the hippocampus throughout life.
Increasing evidence indicates that this process has a
very importance role in learning and memory. The
new cells are preferentially activated during learning
tasks (49). Researcher found that an increase in
neurogenesis is associated with improved cognition
and the strongest neurogenesis stimulus is exercise
(63). Kronenberg and colleagues (2006) showed that
the onset of the effect of running on cell genesis is
rapid. Cell genesis peaks at three days. After 32 days
of running the pro-proliferative effect has returned to
baseline but the number of immature neurons
continues to increase at this time-point (50).
Moreover, in mice that started running exercise in
middle age new neuron number was elevated (51).
Physical activity also accelerates the maturation of
dendritic spines in new born neurons (52) and
regulates hippocampal neurogenesis, synaptic
plasticity, and learning (53). This change in synaptic
plasticity seems to be specific for the dentate gyrus,
indicating that neurogenesis might be important
(63). Thus, an exercise- increase in highly plastic
cells in the dentate gyrus might explain, in part, the
profound effect of physical activity on memory
function (49).
In this research analysis of results showed that from five
comparative analyses (four sub-scales in the second part
and the scores of third section of this questionnaire) only
two comparisons show significant differences. The first
questionnaire subscales that assess memory disorders
and confusion and includes 18 questions (known as the
most important indicators for measuring dementia) in
the experimental group between pre and post-test shows
a significant change (P=0.028). It means that our
training has led to significant decreases in the incidence
of dementia symptoms in memory disorders and
confusion in experimental group. However in this
subscale we cannot find significant changes in the
control group (P=0.0487). So we can conclude that these
changes in the experimental group scores were caused
by the selected exercise training. Based on previous
research, we found that combined exercise training
includes strength, aerobic, balance and endurance
training can be useful for patients with Down syndrome
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(66, 67, 68-70). The results of this study show that
combined exercise training with the use of various
useful techniques by Kashi practices can reduce initially
symptoms of dementia in adults with Down syndrome.
These training primarily improved memory and
confusion. These two factors are the first signs of
dementia in Down syndrome peoples. Therefore it can
be concluded that this type of training could successfully
be preventive from early signs of dementia.
The second significant comparison in this study is the
third part of questionnaire. It includes 10 questions and
provides information about the individual skills, social
withdrawal, physical symptoms and speech
abnormalities. Analysis of results showed that the
variable scores in post-test of experimental group were
significantly lower than pre-test scores (P=0.047) and
this change is not significant in the control group (P=
0.165). So we can conclude that these changes in the
experimental group scores were caused by selected
exercise training. Another important factor in improving
people's physical and mental health has improved in
fitness. What that after training in the experimental
group caused changed in questionnaire scores were
increase in physical activity which caregivers who
responded negatively to questions such as: Seems
generally more tired, appears generally slower, Appears
lazier, lost some skills and the result of post-test
decreased in compare with pre-test. Results of several
studies on people with Down syndrome have shown that
these individuals are less active physically than other
people (11, 18, 55, and 64). One reason for this problem
is failure in brain development and muscle hypotonia
during early development and makes these individuals
different from early childhood with other children (18).
It is clear that the physical activities improve health and
relieve some of the medical problems of Down
syndrome peoples, and also improves musculoskeletal
system Status (87). In recent years for the treatment of
these patients, physicians only have used medication
practices. A few researchers effort to identify ways for
prevents dementia. Whereas established that early
identification and treatment of Alzheimer disease could
reverse the functional decline frequently associated with
these disorders (88). Given the high rates of early-onset
age-related this disorders among adults with Down
syndrome, programmatic screening, monitoring, and
preventive interventions are required to limit secondary
disabilities and premature mortality. Gonzalez-Aguero
et al. (2010) mentioned that many of the training
programs carried out in children and adolescents with
DS did not yield the desired responses, and more
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research is needed to clarify the issue (89).
Conclusion
Recent researches demonstrated that this type of
training could successfully be preventive from early
signs of dementia. It is clear that physical activity
enhances body composition, skeletal health, and
several aspects of psychological, psychological and
neurological health including in Down’s syndrome
peoples. Exercise programs appear to have potential to
positively affect the overall health of adults with DS,
thereby increasing the quality of life and years of
healthy life for these individuals. This research showed
that physical activities can be helpful in reducing
symptoms of dementia in adults with Down syndrome.
As a conclusion it can be affirmed that all these
changes shown in our research had positive impact
on reducing symptoms of dementia and improving
general health in people with Down syndrome.
Major challenge to reach these changes was the
establishment of the correct training plan. Since, to
choose a correct training program has the main role
in the design of rehabilitation exercises.
Therefore trainers, parents and caregivers should
take great care to select appropriate training for
these people.
Acknowledgments:
this study was accomplished in Nemoneh
rehabilitation boarding centre of Tehran. Therefore it
is necessary to acknowledge the help of all the
colleagues who helped us in implementing of this
research especially Special Olympic of Iran. Two
experts in physical education (Mr. Davood
Homayon Biroon and Ms. Neda Azarakhsh) were
the main trainer of this research. A great thank to the
11 men with mild mental disorder who helped our
work as assistant trainers in the centre. They helped
us to run the exercises in the experimental group
after having participated in a sufficient pre-training
educational program. We must also thank to the
faculty members of University of Rome Foro Italico
and University of Rome La Sapienza. Teachers of
these universities helped us in the understanding of
scientific principles of disabilities.
Declaration of interest
This study was sponsored by Islamic Azad
University, Khodabandeh Branch.

Vol. 11, No. 17, April. 2013

Iranian Rehabilitation Journal, Vol. 11, No. 17, April 2013
References
1. Surmeli T, Ertem A. EEG Neurofeedback Treatment of
Patients with Down Syndrome. Journal of Neurotherapy
2007; 11 (1).
2. Wishart JG. The development of learning difficulties in
children with Down’s syndrome. Journal of Intellectual
Disability Research 1993; 37: 389-403.
3. Bittles A H, Bower C, Hussain R, Glasson EJ. The four ages
of Down syndrome. European Journal of Public Health
2006; 17 (2): 221-225.
4. Deborah J, Fidler, Lynn Nadel. Education and Children with
Down syndrome: Neuroscience, Development, and
intervention. Mental retardation and developmental
disabilities. Research reviews 2007; 13: 262 - 271.
5. Barnhart R C, Connolly B. Aging and Down Syndrome:
Implications for Physical Therapy. Physical Therapy 2007;
87 (10).
6. National Institutes of Child Health and Human
Development. Facts about Down syndrome (Washington
DC, Health Information and Media Publications) 1997.
7. Center for Disease Control, CDC. Improved national
prevalence estimates for 18 selected major birth defectsUnited States, 1990-2001. Morbidity and Mortality; Weekly
Report 2006; 24 (51-52): 1301.
8. Lai FM, Woo BH, Tan KH. Birth prevalence of Down
syndrome in Singapore from 1993 to 1998. Singapore Med J
2002; 43: 70 - 76.
9. Chapman RS & Hesketh LJ. Behavioral phenotype of
individuals with Down Syndrome. Mental Retardation and
Developmental Disabilities 2000; 6 (84).
10. Fernhall B, Pitetti KH, Rimmer JH, McCubbin JA, Rintala
P, Millar AL, et al. Cardiorespiratory capacity of individuals
with mental retardation including Down syndrome.
Medicine and Science in Sports and Exercise 1996; 28: 366371.
11. Torr J, Strydom A, Patti P, Jokinen N. Aging in Down
Syndrome: Morbidity and Mortality. Journal of Policy and
Practice in Intellectual Disabilities 2010; 7 (1): 70-81.
12. Luckstead EF. Cardiovascular Disorders, Essential
Adolescent Medicine. Greydanus, D.E., Patel, D.R., and
Pratt H.D., Eds. McGraw-Hill, New York 2005; 125-152.
13. Yang Q, Rasmussen SA, Friedman JM. Mortality associated
with Down’s syndrome in the USA from 983 to 1997: a
population-based study. Lancet 2002; 359: 1019-1025.
14. Harris N, Rosenberg A, Jangda S, O'Brien K, Gallagher ML.
Prevalence of obesity in International Special Olympic
athletes as determined by body mass index. J. Am. Diet
Assoc 2003; 103: 235-237.
15. Cronk CE, Chumlea CW, Roche AF. Assessment of
overweight children with trisomy 21. Am. J.Ment. Defic
1985; 89: 433-436.
16. Kearney K, Gentile A. Prehension in young children with
Down syndrome, Acta-Psychologica 2003; 112: 3-16.
17. Block ME. Motor Development in children with Down
Syndrome: A review of the literature. Adapted Physical
Activity Quarterly 1991; 8: 179.
18. Looper J, Ulrich DA. Effect of Treadmill Training and
Supramalleolar Orthosis Use on Motor Skill Development in
Infants with Down syndrome: A Randomized Clinical Trial.
Physical Therapy 2010; 90 (3).
19. Bodensteiner J, Smith S, Schaefer G. Hypotonia, congenital
hearing loss, and hypoactive labyrinths, Journal of Child
Neurology 2003; 18: 171-173.
20. Horvat M, Pitetti KH, Croce R. Isokinetic torque, average

Iranian Rehabilitation Journal

21.

22.

23.

24.
25.
26.
27.
28.

29.
30.

31.

32.
33.
34.

35.

36.
37.

power, and flexion/extension ratios in nondisabled adults
and adults with mental retardation. The Journal of
Orthopaedic and Sports Physical Therapy 1997; 25: 395399.
Croce RV, Pitetti KH, Horvat M, Miller J. Peak torque,
average power, and hamstrings/quadriceps ratios in
nondisabled adults and adults with mental retardation.
Archives of Physical Medicine and Rehabilitation 1996; 77:
369-372.
Mercer VS, Stemmons V, Cynthia L. Hip abductor and knee
extensor muscle strength of children with and without
Down’s syndrome’s syndrome. Physical Therapy 2001; 13:
18-26.
Cioni M, Cocilovo A, Di Pasquale F. Strength deficit of
knee extensor muscles of individuals with Down’s
syndrome syndrome from childhood to adolescence. Am J
Mental Retard 1994; 99: 166-74.
Aruin AS, Almeida GL, Latash ML. Organization of a
simple two-joint synergy in individuals with Down
syndrome. Am J Ment Retard 1996; 101: 256 - 268.
Vuillerme N, Marin L, Debu B. Assessment of Static
Postural Control in teenagers with Down syndrome.
Adapted Physical Activity Quarterly 2001; 18: 417-31.
Galli M, Rigoldi C, Mainardi L, Tenore N, Onorati P,
Albertini G. Postural control in patients with Down
syndrome. Disability and Rehabilitation 2007; 9: 1-5.
Shumway-Cook A, Woollacott MH. Dynamics of postural
control in the child with Down’s syndrome syndrome.
Physical Therapy 1985; 65: 1315-32.
Gehan H, El-Meniawy, Hebatallah MK, Samah A. Elshemy
Role of treadmill training versus suspension therapy on
balance in children with Down syndrome. The Egyptian
Journal of Medical Human Genetics 2012; 13: 37-43.
Crome L, Cowie V, Slater E. A statistical note on cerebellar
and brainstem weight in mongolism. Journal of Mental
Deficiency Research 1996; 10: 69.
Nichols S, Jones W, Roman M, Wulfeck B, Delis D, Reilly
J, Bellugi U. Mechanisms of verbal memory impairment in
four neurodevelopmental disorders, Brain and Language
2003; 88: 180-189.
Seung H, Chapman R. Sentence memory of individuals with
Down’s syndrome and typically developing children,
Journal of Intellectual Disability Research 2004; 48: 160171.
Phillip DT, Catherine LD, Patricia HM, Jack AN. Exercise
and Children’s Intelligence, Cognition, and Academic
Achievement. duc Psychol Rev 2008; 20 (2): 111-131.
Kennedy E, Flynn M. Early phonological awareness and
reading skills in children with Down syndrome, Down
Syndrome: Research and Practice 2002; 8: 100-109.
Laws G, Bishop D. The comparison of language abilities in
adolescents with Down syndrome and children with specific
language impairment, Journal of Speech, Language and
Hearing Research 2003; 46: 1324-1339.
Connolly H, Michael BT. Performance of retarded children,
with and without Down’s syndrome syndrome, on the
Bruininks Oseretsky Test of Motor Proficiency. Physical
Therapy 1986; 66: 344-8.
Brooksbank BWL, Walker D, Balazs R, et al. Neuronal
maturation in the foetal brain in Down syndrome. Early
Hum Dev 1989; 18: 237-246.
Ruth E. Nieuwenhuis-Mark. Diagnosing Alzheimer’s
dementia in Down syndrome: Problems and possible
solutions. Research in Developmental Disabilities 2009; 30:

43

827-838.
38. Deb SH, Hare M, Prior L, Bhaumik P. Intellectual
Disabilities Dementia. British Journal of Psychiatry 2007;
190: 440-444.
39. Boada M, Alegret M, Buendia M, Hernández I, Viñas G,
Espinosa A, Lara A, Guitart M, Tárraga L. The usefulness of
standard neuropsychological testing for adults with Down
syndrome and dementia. International Medical Journal on
Down Syndrom 2008; 12: 2-7.
40. Deb S, Hare M, Prior L. Symptoms of dementia among
adults with Down’s syndrome: a qualitative study. Journal
of Intellectual Disability Research. volume 2007; 51 (9):
726-739
41. Simon B t. A neuropsychological test battery for identifying
dementia in people with down syndrome. The british journal
of developmental disabilities.vol, XL, part 2, 1994; 79: 135142.
42. Strydom A, Lee LA, Jokinen N, Shooshtari S, Raykar V,
Torr J, Tsiouris JA, Courtenay K, Bass N, Sinnema M,
Maaskant MA. Report on the State of Science on Dementia
in People with Intellectual Disabilities. IASSID Special
Interest. Research Group on Ageing and Intellectual
Disabilities. 2009.
43. Wisniewski KE, Wisniewski HM, Wen GY. Occurrence of
neuropathological changes and dementia of Alzheimer’s
disease in Down’s syndrome. Annals of Neurology 1985;
17: 278-282.
44. Prasher VP, Huxley A, Haque MS. A 24-week, doubleblind, placebo-controlled trial of donepezil in patients with
Down syndrome and Alzheimer’s disease. Pilot study.
International Journal of Geriatric Psychiatry 2002; 17: 70278.
45. Stanton LR, Coetzee RH. Down’s syndrome and dementia.
Advances in Psychiatric Treatment 2004; 10: 50-58.
46. Golomb J, Kluger A, de Leon MJ, Ferris SH, Mittelman M,
Cohen J, George AE. Hippocampal formation size predicts
declining memory performance in normal aging. Neurology.
1996; 47: 810-813.
47. Gazzaley A, Clapp W, Kelley J, McEvoy K, Knight RT,
D'Esposito M. Age-related top-down suppression deficit in
the early stages of cortical visual memory processing. Proc.
Natl. Acad. Sci. U. S. A. 2008; 105: 13122-26.
48. Hillman CH, Erickson KI, Kramer AF. Be smart, exercise
your heart: exercise effects on brain and cognition. Nat. Rev.
Neurosci 2008; 9: 58-65.
49. Henriette VP. Exercise and the brain: something to chew on.
Trends Neurosci 2009; 32 (5): 283-290.
50. Kronenberg G, Bick-Sander A, Bunk E, Wolf C, Ehninger
D, Kempermann G. Physical exercise prevents age-related
decline in precursor cell activity in the mouse dentate gyrus.
Neurobiol. Aging 2006; 27: 1505-13.
51. Wu CW, Chang YT, Yu L, Chen HI, Jen CJ, Wu SY, Lo
CP, Kuo YM. Exercise enhances the proliferation of neural
stem cells and neurite growth and survival of neuronal
progenitor cells in dentate gyrus of middle-aged mice. J.
Appl. Physiol 2008; 105: 1585-94.
52. Zhao C, Teng EM, Summers RG Jr, Ming GL, Gage FH.
Distinct morphological stages of dentate granule neuron
maturation in the adult mouse hippocampus. J. Neurosci
2006; 26: 3-11.
53. Van Praag H, Christie BR, Sejnowski TJ, Gage FH.
Running enhances neurogenesis, learning, and long-term
potentiation in mice. Proc. Natl. Acad. Sci. U. S. A. 1999;
96: 13427-31.

44

54. Hadders-Algra, M. The neuronal group selection theory:
promising principles for understanding and treating
developmental motor disorders. Developmental Medicine
and Child Neurology 2000; 42 (10): 707-715.
55. Lloyd, M., Burghardt, A., Ulrich, DA., Angulo-Barroso, R.
Physical activity and walking onset in infants with Down
syndrome. Adapt Phys Activ Q 2010; 27 (1): 1-16.
56. Dik M, Deeg DJ, Visser M, Jonker C. Early life physical
activity and cognition at old age. J. Clin. Exp. Neuropsychol
2003; 25: 643-653.
57. Cotman CW, Berchtold NC, Christie LA. Exercise builds
brain health: key roles of growth factor cascades and
inflammation. Trends Neurosci 2007; 30: 464-472.
58. Van Praag H. Neurogenesis and exercise: past and future
directions. Neuromolecular Med. 2008; 10: 128-140.
59. Yaffe K, Barnes D, Nevitt M, Lui LY, Covinsky K. A
prospective study of physical activity and cognitive decline
in elderly women: women who walk. Arch. Intern. Med.
2001; 161: 1703-8.
60. Deeny SP, Poeppel D, Zimmerman JB, Roth SM, Brandauer
J, Witkowski S, Hearn JW, Ludlow AT, Contreras-Vidal JL,
Brandt J, Hatfield BD. Exercise, APOE, and working
memory: MEG and behavioral evidence for benefit of
exercise in epsilon4 carriers. Biol. Psychol 2008; 78: 179187.
61. Wang WY, Chang JJ. Effects of jumping skill training on
walking balance for children with mental retardation and
Down's syndrome. Kaohsiung J Med Sci 1997; 13 (8): 487495.
62. Shields N, Nicholas F, Taylor B, Fernhall B. A study
protocol of a randomised controlled trial to investigate if a
community based strength training programme improves
work task performance in young adults with Down
syndrome Shields et al. BMC Pediatrics 2010; 10 (17): 1-7.
63. Cowley PM, Ploutz-Snyder LL, Baynard T, Heffernan KS,
Young JS, Hsu S, Lee M, Pitetti, KH, Reiman MP, Fernhall
B. The effect of progressive resistance training on leg
strength, aerobic capacity and functional tasks of daily
living in persons with Down syndrome. Disabil Rehabil
2011 [Epub ahead of print].
64. Shields N, Karen J, Dodd, Casey A. Do Children With
Down Syndrome Perform Sufficient Physical Activity to
Maintain Good Health? A Pilot Study. Adapted Physical
Activity Quarterly 2009; 26: 307-320.
65. Andriolo RB, El Dib R, Ramos L, Atallah AN, da Silva EM.
Aerobic exercise training programmes for improving
physical and psychosocial health in adults with Down
syndrome. Cochrane Database Syst Rev 2008; 8 (3):
CD005176.
66. Vassilios K, Tsimaras Eleni g, Fotiadou. Effect of training
on the muscle strength and dynamic balance ability of adults
with down syndrome. Journal of strength and conditioning
research 2004; 18 (2): 343-347.
67. Tsimaras VK, Fotiadou EG. Effect of training on the muscle
strength and dynamic balance ability of adults with Down’s
syndrome syndrome. J Strength Cond Res 2004; 18: 343347.
68. Wang WY, Ju YH. Promoting balance and jumping skills in
children with Down syndrome. percept Mot Skills 2002; 94
(2): 443-448.
69. Lewis CL, Fragala-Pinkham MA. Effects of aerobic
conditioning and strength training on a child with Down
syndrome: a case study. Pediatr Phys Ther 2005; 17 (1): 3036.

Vol. 11, No. 17, April. 2013

70. Mendonca GV, Pereira FD, Fernhall B. Effects of combined
aerobic and resistance exercise training in adults with and
without Down syndrome. Arch Phys Med Rehabil 2011; 92
(1): pp. 37-45.
71. American Academy of Pediatrics. Health supervision for
children with Down syndrome. Pediatrics 2011; 107: 442-9.
72. Barreto F, Gomes G, Seixas da Silva I. Proposal of a
multidisciplinary program for an individual with down
syndrome, through activities of riding therapy, from the
principles of human motricity. Fit Perf J, Rio de Janeiro
2007; 6 (2): 82-88.
73. Ulrich DA, Burghardt AR, Lloyd M, Tiernan C, Hornyak
JE. Physical Activity Benefits of Learning to Ride a TwoWheel Bicycle for Children With Down Syndrome: A
Randomized Trial. Phys Ther 2011 [Epub ahead of print].
74. Lauren MC. Individuals with Down Syndrome: An
Overview of Dance as Physical Therapy. Journal of
Undergraduate Research Fall 2011; 37-48.
75. Shoumitro D. The dementia screening questionnaire for
individuals with intellectual disabilities has high sensitivity
and specificity in adults with Down’s syndrome. Evidence
Based Mental Health 2008; 11: 11.
76. Shoumitro D, Monika H, Lindsay P, Sabyasachi B.
Dementia Screening Questionnaire for Individuals with
Intellectual Disabilities. British Journal of Psychiatry 2007;
190: 440-444.
77. American College of Sports Medicine. Physical activity
programs and behavior counseling in older adult
populations. Med. Sci. Sports Exerc 2004; 36 (11): 19972003.
78. Cress ME, Buchner DM, Prohaska T, Rimmer J, Brown M,
Macera C, Dipietro L, Chodzko-Zajko W. Best practices for
physical activity programs and behavior counseling in older
adult populations. J. Aging Phys 2005; 13 (1): 61-74.
79. Lotan M. Quality Physical Intervention Activity for Persons
with Down Syndrome. The Scientific World Journal 2007;
7: 7-19.
80. Sarlak Z, Kashi A, Naghibi S, Shariatzadeh JM. The effect
of selected exercise program on cardiovascular function of
adult with Down syndrome. Research project for sport
science research institute of ministry of science, research

Iranian Rehabilitation Journal

and technology of Iran. 2012.
81. Sheikh M, Kashi A, Dadkhah A, Hemayettalab R,
Arabameri E. The effect of selected exercise program on
static and dynamic balance of adult with Down syndrome.
17 th World Congress of Sports Medicine. “Sports
Medicine, the challenge for global health: Quo Vadis?”
Rome 27-30 September 2012.
82. Kashi A, Sheikh M, Dadkhah A, Hemayettalab R,
Arabameri E. The effect of selected exercise program on
strenght of adult with Down syndrome 17 th World
Congress of Sports Medicine. “Sports Medicine, the
challenge for global health: Quo Vadis?” Rome 27-30
September 2012.
83. Uyanik M, Bumin G, Kayihan H. Comparison of different
therapy approaches in children with Down Syndrome,
Pediatrics International 2003; 45: 68-73.
84. Heller T, Hsieh K, Rimmer JH. Attitudinal and psychosocial
outcomes of a fitness and health education program on
adults with Down syndrome. Am. J. Ment. Retard 2004; 109
(2): 175-185.
85. Tsimaras V, Giagazoglou P, Fotiadou E, Christoulas K,
Angelopoulou N. Jog-walk training in cardiorespiratory
fitness of adults with Down syndrome. Percept. Mot. Skills
2003; 96 (3 Pt 2), 1239-1251.
86. Hernandez-Reifa M, Fielda T, Largiea S, Moraa D,
Bornsteinb J, Waldmanb R. Children with Down syndrome
improved in motor functioning and muscle tone following
massage therapy 2006; 176: 395-410.
87. Buzunáriz Martínez N, Martínez García M. Psychomotor
development in children with Down syndrome and
physiotherapy in early intervention. International Medical
Journal on Down Syndrome 2008; 12 (2) 28-322.
88. Evenhuis HM, Henderson CM, Beangem H, et al. Healthy
Ageing—Adults with Intellectual Disabilities: Physical
Health Issues.Geneva, Switzerland: World Health
Organization; 2000.
89. González-Agüero A, Vicente-Rodríguez G, Moreno LA,
Guerra-Balic M, Ara I, Casajús JA. Health-related physical
fitness in children and adolescents with Down syndrome and
response to training. Scand J Med Sci Sports 2010; 20 (5):
716-724.

45

