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Down syndrome (DS) is the most common genetic alteration in humans, resulting from the trisomy of chromosome

21. Individuals with DS are characterized by physical traits and limitations related to intellectual functioning and the

development of motor skills. People with DS tend to have lower levels of physical activity (PA) than the general

population, despite its benefits for health and quality of life, which could be caused by barriers such as the lack of

adapted programs or knowledge on how to adapt them. 

Down syndrome  well-being  adapted physical activity  adapted sports  health

intellectual disability

1. Introduction

1.1. Epidemiology and General Characteristics of Down Syndrome

Down syndrome (DS) is a common genetic alteration resulting from the trisomy of chromosome 21, causing

intellectual disability (ID) . Its incidence is approximately 1 in every 700–1200 births , with prenatal diagnosis

reducing the number of DS births . Today, people with DS live longer due to advances in medicine and

multidisciplinary care, including adapted physical activity programs . Individuals with DS exhibit physical traits

and limitations related to intellectual functioning, facial features, hyperlaxity, hypotonia, and other alterations .

They may have deficiencies in the development of gross motor skills linked to low muscle tone and ligamentous

hyperlaxity . DS contributes to delays in the acquisition of motor patterns and the development of atypical

patterns .

1.2. Physical Activity and People with Down Syndrome

Physical activity, understood as an activity which involves people moving, acting, and performing within culturally

specific spaces, and contexts, and influenced by a unique array of interests, emotions, ideas, instructions, and

relationships , is essential for overall well-being and quality of life. However, people with DS tend to be less

active due to physical limitations, lack of opportunities, and unawareness of the benefits of physical activity .

Physical activity programs can enhance cardiovascular health, muscle strength, motor coordination, balance, and

cognitive, emotional, and social skills . Despite these benefits, barriers such as a lack of specific programs,
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lack of knowledge on adapting physical activities, and negative attitudes hinder the participation of DS individuals

. Therefore, it is necessary to have physical activity programs specifically designed for people with DS ,

promoting inclusion and active participation .

1.3. Autonomy and Quality of Life

Autonomy and quality of life are complex and multidimensional concepts, whose importance for the general

population (and, therefore, for people with DS) must be highlighted. On one hand, autonomy is understood as the

ability to make decisions about one’s own life and live based on those decisions , including the perception

that one is the source of their own actions . Autonomy also includes aspects such as self-care and mobility .

On the other hand, following the model developed by Schalock and Verdugo , which is the most used in the field

of ID, quality of life refers to the degree to which people value their own life experiences, presenting a series of

dimensions that contribute to a full and interconnected life within physical, social, and cultural contexts. In short, it

is a desired state of personal well-being that: (1) is multidimensional; (2) has universal and culture-bound

properties; (3) has objective and subjective components; (4) is influenced by personal characteristics and

environmental factors, and (5) is dynamic and changes over time . There are eight dimensions of

quality of life established in the model of Schalock and Verdugo : emotional well-being, interpersonal

relationships, material well-being, personal development, physical well-being, self-determination, social inclusion,

and rights.

Both concepts (autonomy and quality of life) are interrelated. Following Schalock and Verdugo , autonomy is an

intrinsic aspect of the dimension of self-determination within quality of life. However, in this work, it has been

highlighted due to its special relevance for the autonomous and daily performance of people with DS.

1.4. Impact of Physical Activity on Quality of Life in People with Down Syndrome

Adapted physical activity programs for people with DS are beneficial in multiple ways. Regular physical activity

enhances muscle tone, strength, balance, and motor skills, promoting autonomy and independence in daily

activities . It also improves cardiovascular health, body composition, and psychological well-being . Cognitive

benefits include enhanced academic performance, cognitive function, attention, concentration, and memory .

Furthermore, physical activity fosters social integration, quality of life, development of social skills, peer interaction,

and friendship bonds . It also boosts self-esteem, self-confidence, and the enjoyment of leisure time .

2. Effects of Interventions on Autonomy

Cognitive Function

In relation to behavior, Hojlo et al.  showed a decrease in specific symptoms of hyperactivity and impulsivity in

almost all participants in the two cohorts of their study, although there were no positive changes in more general

behavioral problems (e.g., irritability, agitation, stereotypic behavior, lethargy, and social withdrawal). In contrast,
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Perić et al.  achieved with their intervention a significant improvement in four psychosocial variables in the

experimental group: aggression, attention disorders, anxiety and depression, and social problems, which was not

reflected in the control group, where there were no significant changes in any of the four variables. Finally,

Ringenbach et al.  showed an improvement close to significance for the two experimental groups (resistance

training and assisted cycling training) in terms of inhibition control, although the statistical results were not

significant.

Regarding cognitive planning and decision making, the qualitative results obtained by Hojlo et al.  on goal

setting showed that, thanks to the intervention carried out, both participants and parents or tutors began to set

goals related to a greater amount of physical activity practice and being healthier. On the other hand, Ringenbach

et al.  obtained significant improvements in the cognitive planning of participants who participated in the

experimental group of assisted cycling training and in the control group (who played board games), as well as a

decrease in this variable in the experimental group of resistance training.

Functional Mobility and Motor Proficiency

On the one hand, Kashi et al.  obtained significant improvements in the reaction time of participants in their

intervention through Kashi practices. On the other hand, the participants in the experimental group in the study by

Silva et al.  showed significantly improved functional mobility and response speed, variables that did not show

significant changes in the control group.

Adherence

Regarding the impact of the intervention on adherence to physical activity practice, Hojlo et al.  showed that

both participants who repeated the intervention in the second iteration increased their practice of physical activity

and sports in their daily life: the first was through daily practice of the DSFit program exercises; the second was by

going from not wanting to practice physical activity to signing up for the local Special Olympics basketball team and

starting to regularly attend her school gym.

Independence

Within the qualitative results of the study by Hojlo et al. , the parents of the 12 adolescent participants

considered that the DSFit program favored the latter’s independence and facilitated them to carry out new routines

on their own.

Maintaining appropriate levels of muscle strength makes people with DS healthier, helping them live independently

and autonomously . However, this population is less active than the general population , and, like any person

without physical activity habits, they see their levels of sedentary behavior tremendously increased when they

reach adolescence, which causes them to stop being able to perform the activities that are carried out in physical

education sessions, training, or in tasks of their daily life. This sedentary life exacerbates their health problems,

leading to a loss of autonomy when reaching adulthood . Therefore, it is essential to know how to design and
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adapt physical activities for these people, which must be motivating so that they perceive them as leisure and

playful activities and must be adapted to the capabilities. If not, they will cause rejection and, therefore, lack of

adherence to the activities. If the activity is not an obligation, it can be maintained over time and produce positive

effects on the participants , influencing their daily personal performance and quality of life, producing an

increase in adherence to the practice of daily physical activity, especially in activities with family members or close

people. Therefore, it is recommended that any type of adapted physical activity be carried out, which in the

company of family members would be even more beneficial. These results can be attributed to the effects of

physical activity on the self-realization and independence of people with DS and those in their close environment

.

People with DS may need adaptations in activities to promote their involvement. Therefore, organizing adapted

activities and providing them with clear and direct instructions can contribute to this type of population being able to

participate successfully . In addition to the above, improving inhibition and cognitive planning is essential for

carrying out daily life activities, independence, and employment, and one way to favor this aspect is the use of

moderate-intensity physical activity .

3. Effects of Interventions on Physical Wellbeing

Physical Fitness and Psychomotor Skills

Regarding strength, seven previous studies analyzed the impact of the interventions on the development of

strength and power in the lower limbs, upper limbs, core, and respiratory muscles. For the lower limbs, three

studies obtained statistically significant improvements in jump length in the experimental group , an

improvement that was not observed in the control groups in the studies by Kashi et al.  and Silva et al. . In

contrast, Ayán Pérez et al.  did not observe statistically significant changes in jump length during their

intervention. In the case of Hojlo et al.  and Moraru et al. , improvements were observed in the strength of the

lower body in all participants, but they were not statistically significant.

For the upper limbs, Kashi et al.  obtained significant improvements in handgrip strength and upper-body muscle

endurance in the experimental group, whereas Silva et al.  also obtained significant improvements in handgrip

strength in the experimental and control groups. On the other hand, the participants of the studies by Ayán Pérez et

al.  and Benavides Pando et al.  did not have significant changes in handgrip strength; the same happened

with muscle endurance in the research by Silva et al. . Finally, Hojlo et al.  reported improvements in muscle

endurance in participants that were not significant.

For core strength, Kashi et al.  achieved significant improvements in both trunk strength and core muscle

endurance; the same occurred with respect to muscle endurance in two other studies . Hojlo et al.  and

Moraru et al.  also obtained improvements in muscle endurance, although these were not statistically significant.

[38]

[39]

[40]

[34]

[35][36][37]

[35] [36]

[41]

[32] [42]

[35]

[36]

[41] [37]

[36] [32]

[35]

[36][37] [32]

[42]



Physical Activity in Individuals with Down Syndrome | Encyclopedia.pub

https://encyclopedia.pub/entry/53958 5/14

Finally, only one study analyzed the strength of the respiratory muscles  by measuring the maximum inspiratory

and expiratory pressures, obtaining significant improvements in both experimental groups and significant

differences between the experimental groups and the control group and between the two experimental groups (in

favor of the group that performed proprioceptive neuromuscular facilitation).

Regarding balance, five studies addressed this variable using different tests. On the one hand, three of them

showed positive results: Kashi et al. , who obtained significant improvements in the experimental group that

were not later reflected in the control group, and Hojlo et al.  and Moraru et al. , who observed non-significant

improvements. In contrast, two other studies  did not observe significant changes in the balance of the

experimental group.

Five other articles assessed the effects of interventions on the aerobic endurance and cardiorespiratory fitness of

the participants. Three studies obtained significant improvements in the experimental groups and significant

differences between groups in aerobic capacity  and heart rate . Two other studies showed positive

changes in aerobic capacity  and cardiorespiratory fitness , although they were not significant.

Five investigations analyzed the effects on the speed, agility, and coordination of the participants. Three of these

 obtained significant improvements in speed, with differences between the experimental and control

groups . Furthermore, three other studies showed improvements in the agility of the subjects in the

experimental groups, two of which were statistically significant , and the other did not . In contrast, Silva et

al.  observed significant differences between the experimental and control groups in upper-limb coordination.

These results were similar to those of Benavides Pando et al. , although the latter only observed improvements

in the right upper limb and not in the left limb. Finally, Perić et al.  achieved significant improvements in specific

soccer coordination in the experimental group (i.e., ball control with dribbling).

Regarding flexibility and mobility, three studies obtained significant improvements in the experimental group 

and non-significant improvements  in lower body flexibility. Hojlo et al.  also observed non-significant

improvements in the flexibility of the upper body. In addition, a fourth study  showed improvements in spinal

mobility in all three participants.

Finally, pulmonary function (vital capacity, forced expiratory volume in 1 s, peak expiratory flow rate, and maximum

voluntary ventilation) was analyzed by Mohamed et al. . The results showed significant improvements in all

variables of pulmonary function in both experimental groups, as well as in vital capacity and peak expiratory flow

rate in the control group. In addition, there were significant differences between the experimental and control

groups, and between the two experimental groups (in favor of the group that performed proprioceptive

neuromuscular facilitation).

Anthropometric Measures
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Regarding height, weight, and BMI, none of the five studies reported significant improvements after the intervention

. The same was true for waist circumference in the study by Ayán Pérez et al. , although Silva et

al.  showed significant improvements in this variable. Of the three studies that analyzed body composition, only

two achieved positive changes in the experimental group: one in the percentage of fat mass in the upper limbs 

and the other in visceral fat . However, none of these changes has been observed with respect to muscle mass

. Finally, only Mohamed et al.  evaluated the ratio of the upper to lower chest wall and obtained results

similar to the rest of the variables in this study: significant improvements in both experimental groups and in the

control group, as well as significant differences between both experimental groups and the control and between the

two experimental groups (in favor of the group that performed proprioceptive neuromuscular facilitation).

Healthy Habits and Leisure Time Use

In adults, no changes were observed in daily habits or behaviors during leisure time, and the qualitative results of

Hojlo et al.  showed that, in young people, exercise and physical activity became an important part of daily and

family life. In fact, for one of the girls who repeated the two interventions, having participated in the study allowed

her to gain sufficient confidence to sign up for a local Special Olympics basketball team and to regularly attend the

school gym.

Posture and Baropodometry

Di Fabrizio et al.  reported results which indicated a better distribution of load on both feet and a reduction in

podalic overload points, aspects that were related in seven of the participants with an improvement in the angular

position of the hip, knee, ankle, and foot joints. These postural improvements were due to lesser anteversion of the

pelvis, reduction in knee valgus and hindfoot, and elevation of the plantar arch.

Amount of Moderate to Vigorous Physical Activity

Adamo et al.  showed that all three participants increased their MVPA during the intervention and that, when it

ended, the MVPA decreased. However, in the second baseline condition of their study, the MVPA did not decrease

to the level of the first one. In fact, during the period between the first and second rounds of intervention, the

participants carried out some of the activities shown in the videos during the intervention without watching them.

General Health, Quality of Life and Wellbeing

Camacho et al.  achieved results that showed significant differences between male and female participants in

relation to the quality of life index (in favor of men) in the questionnaires carried out by the informants (e.g.,

parents, tutors, teachers), as well as a significantly higher quality of life index in the group of athletes compared to

the non-athletes (perceived by the participants with DS) and a higher perception of quality of life in the participants

than in the informants. However, they also found that the participants did not perceive these significant differences

in the quality of life index between men and women, and that the informants did not consider that there were

significant differences between athletes and non-athletes.
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On the other hand, Ayán Pérez et al.  did not find significant changes in the general health of the participants.

However, Hojlo et al. , in their qualitative results, observed that there was a positive change in the perception of

participants and parents related to the importance of maintaining a healthy lifestyle.

The main results on physical well-being showed an increase in physical fitness and psychomotor skills, and

specifically in various physical variables (e.g., strength, balance, aerobic endurance, cardiorespiratory fitness,

speed, agility, coordination, flexibility, mobility, and pulmonary function) in most of the interventions analyzed.

Similar results have previously been reported in the scientific literature on physical activity in DS .

However, it is necessary to consider some aspects when implementing physical activity programs in this

population. People with DS present many alterations associated with their syndrome, such as muscle weakness,

hypotonia, ID, growth retardation in motor development, and a low aerobic capacity . In this way, the growth

retardation has a direct impact on their learning and control of motor skills . Another important aspect to consider

is muscle weakness and hypotonia, very disabling characteristics for people with DS. Therefore, designing adapted

physical activity programs facilitates their physical performance and the performance of daily life activities, also

improving their health and quality of life .

Similarly, a greater amount of MVPA can contribute to maintaining cognitive function (e.g., attention, memory) and

preventing or delaying the onset of diseases such as Alzheimer’s in people with DS . In fact, concern for one’s

own physical well-being and health is a determining factor in the quality of life in older people who have ID .

At the anthropometric level, only some of the analyzed studies showed improvements in waist circumference, fat

mass, and the upper-to-lower chest wall ratio. These improvements (and their absence in other variables, such as

height, weight, or BMI) are similar to those presented in previous studies . This is consistent with the fact that

exercise itself does not lead to significant changes in anthropometric parameters or body weight, although aerobic

exercise could produce positive changes in factors related to obesity, and especially aerobic interval training .

The physical well-being of people with DS decreases with age, given the accelerated aging that characterizes this

population, and that implies experiencing a physical state typical of older people . Therefore, it is essential to

design specifically adapted physical activity programs to improve physical well-being and prevent the possible

consequences of premature aging and a sedentary lifestyle in this population.

4. Effects of Interventions on Psychological, Cognitive, and
Emotional Wellbeing

Self-Esteem and Self-Determination

Hojlo et al. obtained promising qualitative results regarding self-esteem . In the interviews, it was mentioned that

one of the participants did not practice sports before starting the intervention due to a lack of confidence, and after

finishing she began to trust herself, signing up for a local Special Olympics basketball team and started to regularly
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attend the school gym. In contrast, Pérez et al.  did not find significant changes in the self-esteem of the

participants.

Self-determination was analyzed by Camacho et al. , who found significant differences between athletes and

non-athletes (in favor of the former) according to the perception of the participants, as well as an absence of

differences between sexes (according to participants and informants) and between athletes and non-athletes (only

informants). There were also significant differences in this variable between participants and informants (in favor of

the participants).

Emotional State and Mood

In adults, Camacho et al.  evaluated the differences in emotional state and found that men had a significantly

better emotional state than women (observed by participants and informants). According to what was observed by

the participants, the same thing happened in athletes with respect to non-athletes (while, for the informants, there

were no significant differences), and there were no significant differences between participants and informants in

the perception of this variable. In young people, a reduction in anxiety and depression was observed in the

experimental group, which in the case of Perić et al.  was significant and did not occur in the control group. Hojlo

et al.  found that this reduction occurred in the majority of participants from both cohorts but was not significant;

they also found that both participants and parents increased their interest in practicing exercise as a mechanism for

improving mental health.

Personal Satisfaction and Development

In the research by Camacho et al. , participants perceived significantly higher personal development values in

men than in women and in athletes than in non-athletes, differences that were not significant in the perception of

the informants, and there were also statistical differences between participants and informants regarding this

variable. However, Pérez et al.  did not find significant changes in participant satisfaction after the intervention.

Finally, the interviews conducted by Hojlo et al.  showed that the intervention served to increase the satisfaction

of the participants, and that the key aspects for both participants and parents to feel satisfied were the fun, positive,

and social atmosphere of the program; being able to meet other families in the same situation; and practicing

walking exercises, with ball throwing, or with music and dance. The only aspect they mentioned that hindered

satisfaction was the standing and waiting exercises.

5. Effects of Interventions on Social Wellbeing

Interpersonal Relationships

In children and adolescents, the interviews conducted by Hojlo et al.  showed that what the participants enjoyed

the most was learning new exercises, being together with other children, and being able to relate to them in the

program. In addition, Perić et al.  significantly reduced social problems (e.g., arguing with others, getting angry
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easily, not being liked by other people, preferring to be alone rather than with others) in the experimental group, a

reduction that did not occur in the control group. In adults, the participants in the study by Camacho et al. 

considered that there were significant differences in interpersonal relationships between athletes and non-athletes

(i.e., the group of athletes communicated better with others); these differences were not perceived by the

informants. No significant differences were observed in this variable between men and women or between the

perceptions of the participants and informants.

Social Inclusion and Rights

Participants in the study of Camacho et al.  perceived that there were no differences in social inclusion and

rights based on sex, although the group of athletes presented significantly higher values than non-athletes.

Furthermore, the informants did not perceive differences in social rights according to sex or in any of the variables

depending on whether they were athletes; however, they did present significantly higher values in men in social

inclusion. Lastly, there were no differences between participants and informants in the values obtained in the

variable of social rights, but there were differences in social inclusion (the participants presented significantly

higher values).

6. General Considerations

Well-defined and structured physical activity programs allow for improvements in physical, psychological,

emotional, and social well-being, greater motor control, greater autonomy and independence, and performance in

functional activities of daily life, avoiding the isolation of people with DS and including them in society , and

can be complemented with automated tracking systems of practice or with tools that serve as reminders to

maintain adherence to the program . However, although the benefits of practicing physical activity in all

dimensions of quality of life are evident, the greatest effects are usually given at the psychosocial level and not at

the motor level, since the objective of this type of program is usually to improve general motor coordination to

successfully carry out daily life activities, and not specific sports actions .

It is also necessary to consider the possible challenges when measuring this type of population, as it is difficult for

them to adhere to very strict evaluation parameters, and their lack of motivation or understanding of the instructions

during the measurement can affect the measurements made .
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