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Abstract. The quality of life of people with disabilities is influenced by their physical and mental health, but
also by their relationship with the environment and the individuals with whom they interact. Down syndrome is
the most common genetic cause of intellectual disability, which involves mental, physical and behavioural
health disorders. Although there are studies about quality of life in people with disabilities, we focused on
adults with Down syndrome, more specifically, on how physical activity influenced their quality of life. For this,
we used the International Physical Activity Questionnaire — Short-Form (IPAQ-SF), which we supplemented
with three questions that helped us to better capture the investigated aspects. The respondents were 50
caregivers of adults with intellectual disability, namely Down syndrome, whose average age was + 22.3 years.
Based on the responses received, we can state that 60% of the people with this condition had a moderate level of
engagement in physical activity. For most of them, the preferred physical activities were dancing, walking and
gymnastics; the expected effects of participating in these activities were related to emotional well-being (32%),
psychological well-being (40%), self-confidence (10%) and physical well-being (17%). In order to maximise the
involvement of people with disabilities, the proposed physical activities should be attractive, enjoyable and give
them the opportunity to be with peers and friends.
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Introduction

Down syndrome is the most common genetic cause of intellectual disability and is due to
an extra copy of chromosome 21. Individuals with this disability face a high prevalence of
multiple conditions affecting their cardiovascular (Bull & Committee on Genetics, 2011),
respiratory (Paul et al., 2019), endocrine (Salehi et al., 2009), immune (Bull & Committee on
Genetics, 2011; Salehi et al., 2009), neuromuscular (Vuori, 2004) and musculoskeletal
systems (Asonitou et al., 2018); in addition, attention deficits (Ekstein et al., 2011) and
depression (Hodapp et al., 2019), among others, are likely to be experienced by this category
of patients. Because of delays in motor and mental development, people with Down
syndrome receive education in special schools and need help in carrying out activities of
daily living (Palomba et al., 2020). However, they have the right to quality live, medical
services and education.

Quality of life (QOL) is defined by the World Health Organization (1998) as “individuals’
perceptions of their position in life in the context of the culture and value systems in which
they live and in relation to their goals, expectations, standards and concerns” (p. 11). This
complex concept is influenced by the individuals’ physical and psychological health, personal
beliefs and relationships with their environment and with other people.

The European Union has initiated a series of studies to prove the possibility of statistically
measuring indicators related to the quality of life of an individual, a group or a whole society.
The 8 core QOL domains are: emotional well-being, interpersonal relations, material well-
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being, personal development, physical well-being, self-determination, social inclusion and
rights (Galloway, 2005).

The very rapid changes that take place in today’s society have an impact on the daily lives
of all people and therefore on those with Down syndrome, leading to stress and overstrain. As
a result, quality of life is affected by mental and physical fatigue, which reduces the standard
of living and can decrease the quality of developmental processes (Murgas et al., 2022).

One of the indicators of physical well-being, as part of the core QOL domain, is health,
which manifests itself on several levels: physical, mental, social, spiritual, economic, etc.
Health is strongly influenced by participation in motor activities, knowing that a physically
active person maintains the structure of their different tissues and organs for a longer period
of time, limiting the decline that occurs with aging.

Maintaining a high level of health can be achieved through a variety of physical activities,
some of which are also addressed to people with intellectual disabilities. However, to be able
to perform such activities, people with Down syndrome need to develop their physical fitness
(Matute-Llorente et al., 2013; Asonitou et al., 2018), with the main goal of training their basic
and practical-utilitarian motor skills (Malak et al., 2015; Bota, 2016; Alesi et al., 2018) that
can be transferred and exploited in everyday life, as well as training motor skills specific to
their favourite sports.

In this context, the purpose of our research is to analyse aspects related to the quality of
life of people with Down syndrome, focusing our approach on physical activities and their
influence on quality of life. The assessment carried out identifies potential areas where
individuals with Down syndrome may face challenges or achieve positive outcomes, thus
providing a clear picture of the effects of physical activity on quality of life.

Research question: Does regular participation of people with Down syndrome in physical
activity have a positive impact on different aspects of their quality of life, including physical,
emotional and social well-being?

Methodology

Research methods

The literature review based on printed and online sources allowed us to get complete and
updated information on the topic of interest, but also to contextualise our results in the light
of existing research. To study the behaviour of people with Down syndrome, we used the
observation method throughout the proposed physical activities, and the information gathered
helped us to supplement the questionnaire with three additional items. Using the
questionnaire survey method, we collected relevant data on the perception and experience of
people with Down syndrome, from the perspective of their caregivers, as regards the physical
activities performed by them and the impact of these activities on the investigated group. Our
questionnaire was based on the International Physical Activity Questionnaire (IPAQ) (2004),
which was modified by both changing the form of addressing the caregivers of people with
Down syndrome and adding questions aimed at identifying the sample, the physical activities
most often performed by these patients and the effects on them after participating in such
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activities. The questionnaire was applied using Google Forms, which helped us to obtain a
large number of responses from different areas of the country.

The use of mathematical statistics to analyse the collected data allowed us to provide a
clear picture of the data distribution and characteristics of the studied sample. With the
specific formula, we calculated, in an Excel document, the IPAQ results of people with Down
syndrome in order to find out their level of engagement in physical activity. The obtained
data were entered into the online Potential Outliers Calculator (Hackmath.net, 2024) to
ensure that the group was homogeneous. Subsequently, the numerical dataset was introduced
into the online Descriptive Statistics Calculator (Furey, 2023) to analyse the group results.
This approach helped us verify the reliability of the results, providing concise information to
draw conclusions.

Research tools

The International Physical Activity Questionnaire (IPAQ) was developed by the World
Health Organization to assess physical activity levels in adult populations from various
countries (Craig et al., 2003). IPAQ has two forms: a short version consisting of 7 items and a
long version including 27 items (Craig, 2002). In this study, we used the 7-item version and
adapted the form of addressing the caregivers of people with Down syndrome. We also
included questions aimed at identifying the sample, the physical activities most often
performed by these patients and the effects on them after participating in such activities.

The questionnaire assesses the physical activity performed by a person during the previous
7 days, in all situations involving some type of movement.

The questions covered three situations that varied according to the intensity of the physical
activity performed by the person with Down syndrome:

e vigorous-intensity activities (e.g., mountain hiking, cross-country cycling);
e moderate-intensity activities (e.g., lifting light objects);
e walking.

The questionnaire was distributed to the sample between May and June 2024. Participants
had no time limit to complete the questions, but all questionnaire items were mandatory.

The total physical activity of each participant was calculated using the formula: Total
Physical Activity (MET minutes per week) = (3.3 * M min* M days) + (4 * MIA min* MIA
days) + (8 * VIA min* VIA days) (International Physical Activity Questionnaire — IPAQ,
2004), where:

e MET is the metabolic equivalent expressed in minutes per week;
e W means walking;

e MIA means moderate-intensity activity;

e VIA means vigorous-intensity activity.

Depending on the intensity of physical activities and the time dedicated to them, the score
achieved is interpreted on three levels (International Physical Activity Questionnaire — IPAQ,
2004):

1. low level — people who do not meet the criteria of the other categories and have values
below 600 METS;
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2. medium level — people who perform vigorous-intensity activity of at least 20 minutes
per day for 3 or more days; people who perform moderate-intensity activity of at least 30
minutes per day for 5 or more days; people who perform any combination of walking,
moderate-intensity or vigorous-intensity activities for 5 or more days, achieving a minimum
of 600 METS;

3. high level — people who perform vigorous-intensity activity for 3 days or more,
achieving a minimum of 1500 METSs; people who perform any combination of walking,
moderate-intensity or vigorous-intensity activities for 7 days, achieving a minimum of 3000
METSs.

We mention that the use of IPAQ to assess the level of physical activity engagement for
adults with Down syndrome, which actually reflects their quality of life, represents the
novelty of this research. Studies on the same topic have assessed the quality of life of these
patients using other questionnaires, for example, QualityMetric Short Form-12 version 2
(Graves et al., 2016) or KidsLife Scale (Gomez et al., 2020; Moran et al., 2022).

Participants

The adapted IPAQ was sent to respondents in compliance with ethical principles, the
caregivers of people with Down syndrome giving their consent for completion. Caregivers
who did not consent for their responses to be used were eliminated from the beginning, so
they had no access to the questionnaire items.

Our sample consisted of 50 people with Down syndrome, 54% female and 46% male, with
an average age of + 22.3 years. They were members of associations or day-care centres in
Bucharest, Cluj, Targu Mures and Timisoara.

Results

The first question identified the relationship between the caregiver and the person with
Down syndrome (Table 1).

Table 1. Relationship between the caregiver and the person with Down syndrome

Respondents Frequency Percent Valid Percent
Parents 42 84.0 84.0
_Coordlnators.of c.e.n.tres for people with 8 16.0 16.0
intellectual disabilities
Total 50 100.0 100.0

In the next item, respondents were asked about the physical activities most often
performed by the patients they cared for. They had the opportunity to choose multiple
responses and complete them if the activity done by adults with Down syndrome was not on
the support list. Most of them preferred dancing (74%), walking in the park (70%) and
gymnastics (64%), followed by bocce (40%), football (32%) and basketball (22%); the fewest
liked swimming (14%), physiotherapy (10%), table tennis and roller skating (4%) (Figure 1).
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Figure 1. Physical activities most often performed by people with Down syndrome

Through the next item, we asked the opinion of caregivers on the effects observed in
people with Down syndrome after participating in various physical activities (Table 2).

Table 2. Effects observed in people with Down syndrome after participating in their favourite
physical activities

Observed effects Freguency Percent Valid Percent
Joyful or happy 16 32.0 32.0
Relaxed and peaceful 14 28.0 28.0
Less anxious 6 12.0 12.0
Better physically fit 9 18.0 18.0
More confident 5 10.0 10.0
Total 50 100.0 100.0

Subsequently, we used the 7 adapted questions of IPAQ. For the first item (During the last
7 days, on how many days did the person you care for engage in vigorous-intensity physical
activity?), the responses received are shown in Table 3.

Table 3. Number of days on which participants engaged in vigorous-intensity physical
activity (VIA)

Number of days Frequency Percent Valid Percent
1-2 days 22 44.0 44.0
3-4 days 15 30.0 30.0
5-6 days 3 6.0 6.0
7 days 4 8.0 88.0
No vigorous physical activity 6 12.0 12.0
Total 50 100.0 100.0

In the next item, we asked how many minutes people with Down syndrome spent doing
vigorous-intensity physical activity during a day. We found that most of them (46%)
performed VIA for at least 60 minutes, and 32%, for only 30 minutes per day (Table 4).
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Table 4. Number of minutes per day participants spent doing vigorous-intensity physical
activity (VIA)

Frequency Percent Valid Percent
10-15 minutes 6 12.0 12.0
20 minutes 3 6.0 6.0
30 minutes 16 32.0 32.0
60 minutes or more 23 46.0 46.0
No vigorous physical activity 6 12.0 12.0
Total 50 100.0 100.0

The next two items were asked in the same form but focused on the moderate-intensity
physical activity performed. The responses received indicated that most participants (44%)
engaged in such activities 3 or 4 days per week (Table 5).

Table 5. Number of days on which participants engaged in moderate-intensity physical
activity (MIA)

Frequency Percent Valid Percent
1-2 days 19 38.0 38.0
3-4 days 22 44.0 44.0
5-6 days 2 4.0 4.0
7 days 6 12.0 12.0
No vigorous physical activity 1 2.0 2.0
Total 50 100.0 100.0

For the next item (How many hours/minutes did the person you care for spend doing
moderate-intensity physical activity during a day?), the results are shown in Table 6.

Table 6. Number of minutes per day participants spent doing moderate-intensity physical
activity (MIA)

Frequency Percent Valid Percent
10-15 minutes 4 8.0 12.0
20 minutes 12 24.0 6.0
30 minutes 20 40.0 32.0
60 minutes or more 14 28.0 46.0
Total 50 100.0 100.0

Item 5 of the questionnaire focused on a low-intensity physical activity, namely walking,
and the responses received showed that 56% of participants used to walk on a daily basis
(Table 7).

Table 7. Number of days on which participants engaged in moderate-intensity physical
activity (MIA)

Frequency Percent Valid Percent
1-2 days 9 18.0 18.0
3-4 days 7 14.0 14.0
5-6 days 6 12.0 12.0
7 days 28 56.0 56.0
Total 50 100.0 100.0
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Responses to the question “How many hours/minutes did the person you care for walk
during a day?” revealed that 48% of people with Down syndrome walked for one hour, 20% -
for 30 minutes, 20% - for about 10-15 minutes, and 12% - for two or more hours (Table 8).

Table 8. Number of minutes per day participants spent walking

Frequency Percent Valid Percent
10-15 minutes 6 12.0 12.0
20 minutes 10 20.0 6.0
30 minutes 10 20.0 32.0
60 minutes or more 24 48.0 46.0
Total 50 100.0 100.0

Table 9 summarises the results for the last item of the questionnaire, which referred to the
time spent sitting by the person with Down syndrome.

Table 9. Time spent sitting by the person with Down syndrome

Frequency Percent Valid Percent
10-15 minutes 1 2.0 2.0
30 minutes 5 10.0 10.0
60 minutes 4 8.0 8.0
120 minutes 14 28.0 28.0
More than 120 minutes 26 52.0 52.0
Total 50 100.0 100.0

Based on the individual responses, we calculated each person’s score for the total physical
activity expressed in minutes per week. For this, we used the formula: Total Physical Activity
(MET minutes per week) = (3.3 * M min* M days) + (4 * MIA min* MIA days) + (8 * VIA
min* VIA days). The results are randomly presented in Table 10.

Table 10. Level of weekly physical activity for people with Down syndrome

Participants MET (minutes per week) Level
1 1638 Medium
2 2933 High
3 1546,5 Medium
4, 3588 High
5. 937 Medium
6 318 Low
7 1219 Medium
8 558 Low
9. 1866 Medium
10. 2506 Medium
11. 3412 High
12. 2346 Medium
13. 1493 Medium
14. 2506 Medium
15. 1116 Medium
16. 3066 High
17. 4212 High
18. 2346 Medium
19. 1318 Medium
20. 1356 Medium
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21. 1299 Medium
22. 2232 Medium
23. 2148 Medium
24, 3213 High
25. 7812 High
26. 2826 Medium
27. 3093 High
28. 2506 Medium
29. 3786 High
30. 4068 High
31. 2118 High
32. 1352 Medium
33. 1377 Medium
34. 4452 High
35. 4266 High
36. 1752 Medium
37. 4986 High
38. 2346 Medium
39. 4746 High
40. 2826 Medium
41. 438 Low
42. 3268 High
43, 918 Medium
44, 1836 Medium
45, 1973 Medium
46. 2826 Medium
47. 2133 Medium
48. 2666 Medium
49, 899 Medium
50. 2346 Medium

A small percentage of participants, 6%, had a low level of weekly physical activity; the
vast majority of the group, 60%, showed a medium level, and 34%, a high level of physical
activity (Table 11).

Table 11. Physical activity levels of people with Down syndrome

Frequency Percent Valid Percent
High 17 34.0 34.0
Medium 30 60.0 60.0
Low 3 6.0 6.0
Total 50 100.0 100.0

After finding out the MET values, we studied the dataset with the help of descriptive
statistics. To do this, we entered the data into the online Potential Outliers Calculator
(Hackmath.net, 2024) to see whether there were any outliers in the numerical dataset. During
the preliminary analysis, we noted that one value was very high, namely 7812 minutes per
week, indicating the result of a very active person. The presence of this value could influence
the descriptive statistics calculations, leading to erroneous conclusions. For this reason, the
value was removed from the dataset before performing the next analysis in order to ensure
the accuracy of the statistical analysis results. Following the removal of this outlier, we
introduced the 49 datasets into the online Descriptive Statistics Calculator (2023). This
instrument calculated group tendencies (Table 12) to obtain the clearest and most accurate
understanding of the distribution of physical activity levels in people with Down syndrome.
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Table 12. Descriptive statistics values

Descriptive statistics

Arithmetic mean 2346.43
Median 2346
Mode 2346
Standard deviation 1153.39
Coefficient of variation 49%
Skewness 0.40
Kurtosis excess -0.40

Respondents to the questionnaire assessing physical activity levels scored an average of
2346.43 METSs. Half of the participants achieved results up to 2346 METS, as an indicator of
the group’s central tendency. Most individuals scored 2346 METs on the IPAQ. 2506 and
2826 were the next most common values for people with Down syndrome.

Standard deviation shows the tendency of individual values to disperse from the mean. As
regards our data, the value 1153 indicates a higher variation. The coefficient of variation is
49%, and this high value emphasises a lack of homogeneity. The normality of data
distribution was ensured by the Skewness (0.40) and Kurtosis (-0.40) values, ranging
between -1.96 and +1.96.

Discussion

The concept of quality of life has attracted attention and become a topic of study for a long
time, but the application of analyses on the quality of life of people with Down syndrome has
only been in the attention of specialists for a few decades. Currently, there is no validated
instrument that can assess the quality of life of adults with Down syndrome (Goodman &
Brixner, 2013; Gomez et al., 2020). Palomba et al. (2020) studied the methods applied to
assess quality of life in people with Down syndrome over a period of 10 years and have
found that there is a growing interest in measuring their quality of life, with studies
continuing to try to identify a reliable instrument and achieve global standardization.

Until this tool can be implemented, scientists have initiated various research studies in an
attempt to capture aspects related to the quality of life of people with Down syndrome and the
influence of physical activity on their well-being and therefore quality of life. Thus, Hardee
and Fetters (2017) examined the relationship between quality of life and participation in
multiple exercise programmes for people with Down syndrome. The study analysed 19
documents published over three decades and highlighted a beneficial impact on quality of life
from the perspective of their engagement in physical activity.

Moran et al. (2022) used an adapted version of the KidsLife Scale and assessed the
outcomes related to the quality of life of children with disabilities based on changes observed
by families and professional caregivers. The results showed high scores for physical well-
being, material well-being and rights, and lower scores for social integration and self-
determination. Our research indicated improvements in emotional well-being (32%),
psychological well-being (40%), self-confidence (10%) and physical well-being (17%).

Montalva-Valenzuela et al. (2024) highlight that 92% of people with Down syndrome
experience at least a significant positive difference in physical health following any type of
physical activity. In this case, physical activity is regarded as treatment and therapy for
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achieving a high level of quality of life and increasing the functional indicators of people
with Down syndrome.

Sheridan et al. (2019) identified two articles in which individuals with Down syndrome
presented their views on quality of life. Thus, those interested found out that they appreciated
participation in the social activities of their communities, friendship, family relationships and
functional independence. We believe that all these aspects can be supported by their
engagement in physical activities aimed at the aforementioned objectives. Moreover, the
involvement of people with Down syndrome as respondents is extremely valuable and allows
social workers to know and understand their needs (Graves et al., 2016). At the same time,
the involvement of these patients in the development of their own intervention plans makes
them responsible and increases their chances of accomplishing the proposed plans (Graves et
al., 2016), which ultimately leads to the desired outcomes.

The effects of physical activity on people with Down syndrome are numerous and result in
functional (Matute-Llorente et al., 2013; Bota, 2016; Terblanche & Boer, 2013), intellectual
(Malak et al., 2013) and social (Bota, 2016) improvements, which include: increasing self-
confidence, correcting physical attitudes or impairments, preventing the onset of disease,
increasing resistance to stress and other harmful factors, reducing adipose tissue and toning
skeletal muscles (Paul et al., 2019; Boer & de Beer, 2019).

The increased quality of life of people with Down syndrome is also reflected in increased
life expectancy (Carmeli et al., 2012), which is based on intervention programmes mainly
focused on physical activity. This is associated with physiotherapy and other medical
treatments that have been improved over time and help individuals with Down syndrome to
lead a better life, as close as possible to that of people without disabilities.

It is certain that physical activity influences all areas of expression of quality of life (Gill
et al., 2013). It is found at the intersection between the social and emotional areas, being both
a benefit and a motivating factor for participation in various forms of movement, with the
ultimate goal of improving quality of life.

Research limitations

Given that this is a cross-sectional study, we cannot draw causal conclusions. More
specifically, we cannot determine whether the outcomes were influenced by intermediate
factors such as completion of a physiotherapy or intervention programme. For clearer results,
a longitudinal study is recommended, where the questionnaire is administered at multiple
time points over a period of several months or one year in order to observe whether people
with Down syndrome maintain the same level of physical activity.

Data collection was done through the completion of the International Physical Activity
Questionnaire (IPAQ) by the caregivers of people with Down syndrome. A self-reported
instrument can influence the respondent’s subjective understanding and desire for social
appearance, which may lead to inaccurate responses.

Conclusion

Most people with Down syndrome included in our research are engaged in various
physical activities that are part of their daily routine, stimulating and motivating them to be
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active. In order to maximise their involvement, the proposed physical activities should be
attractive, enjoyable and give them the opportunity to be with peers and friends.

The physical activities performed individually or in teams, with or without music (dance,
gymnastics), at different exercise intensities (from low intensity — walking to moderate or
vigorous intensity — swimming, running, sports games) positively influenced the physical,
emotional and social well-being of people with Down syndrome, with all the benefits being
reflected in their quality of life.

Acknowledgments

The study was conducted according to the guidelines of the Declaration of Helsinki and
approved by the Research Ethics Committee of UNEFS Bucharest (protocol code 630).

References

Alesi, M., Battaglia, G., Pepi, A., Bianco, A., & Palma, A. (2018). Gross motor proficiency
and intellectual functioning: A comparison among children with Down syndrome, children
with borderline intellectual functioning, and typically developing
children. Medicine, 97(41): e12737. https://doi.org/10.1097/MD.0000000000012737

Asonitou, K., Mpampoulis, T., Irakleous-Paleologou, H., & Koutsouki, D. (2018). Effects of
an adapted physical activity program on physical fitness of adults with intellectual
disabilities. Advances in Physical Education, 8(3). https://doi.org/10.4236/ape.2018.83028

Boer, P.-H., & de Beer, Z. (2019). The effect of aquatic exercises on the physical and
functional fitness of adults with Down syndrome: A non-randomised controlled trial.
Journal of Intellectual Disability Research, 63(12), 1453-1463.
https://doi.org/10.1111/jir.12687

.....

[Early motor initiation — exercises for children with intellectual disabilities]. Fundatia
Special Olympics Romania.

Bull, M. J., & Committee on Genetics. (2011). Health supervision for children with Down
syndrome. Pediatrics, 128(2), 393-406. https://doi.org/10.1542/peds.2011-1605

Carmeli, E., Ariav, C., Bar-Yossef, T., Levy, R., & Imam, B. (2012). Movement skills of
younger versus older adults with and without Down syndrome. Research in
Developmental Disabilities, 33(1), 165-171. https://doi.org/10.1016/j.ridd.2011.09.008

Craig, C. L. (2002). International Physical Activity Questionnaire: Short last 7 days self-
administered format. https://youthrex.com/wp-content/uploads/2019/10/IPAQ-TM.pdf

Craig, C. L., Marshall, A. L., Sjostrom, M., Bauman, A. E., Booth, M. L., Ainsworth, B. E.,
Pratt, M., Ekelund, U., Yngve, A., Sallis, J. F., & Oja, P. (2003). International Physical
Activity Questionnaire: 12-country reliability and validity. Medicine and Science in Sports
and Exercise, 35(8), 1381-1395. https://doi.org/10.1249/01.mss.0000078924.61453.fb

Ekstein, S., Glick, B., Weill, M., Kay, B., & Berger, I. (2011). Down syndrome and attention-
deficit/hyperactivity disorder (ADHD). Journal of Child Neurology, 26(10), 1290-1295.
https://doi.org/10.1177/0883073811405201

Furey, E. (2023). Descriptive Statistics Calculator.
https://www.calculatorsoup.com/calculators/statistics/descriptivestatistics.php

Galloway, S. (2005). Quality of life and well-being: Measuring the benefits of culture and
sport: A literature review. In Quality of life and well-being: Measuring the benefits of
culture and sport: A literature review and think piece (pp. 4-97). University of Glasgow,
Centre for Cultural Policy Research.

77


https://doi.org/10.1097/MD.0000000000012737
https://doi.org/10.4236/ape.2018.83028
https://doi.org/10.1111/jir.12687
https://doi.org/10.1542/peds.2011-1605
https://doi.org/10.1016/j.ridd.2011.09.008
https://youthrex.com/wp-content/uploads/2019/10/IPAQ-TM.pdf
https://doi.org/10.1249/01.mss.0000078924.61453.fb
https://doi.org/10.1177/0883073811405201
https://www.calculatorsoup.com/calculators/statistics/descriptivestatistics.php

Journal of Education, Health and Human Movement, Volume 1, Issue 1, 67-79

https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=af420991e2919718389
9332796527ee51c36da7f

Gill, D. L., Hammond, C. C., Reifsteck, E. J., Jehu, C. M., Williams, R. A., Adams, M. M.,
Lange, E. H., Becofsky, K., Rodriguez, E., & Shang, Y. T. (2013). Physical activity and
quality of life. Journal of Preventive Medicine & Public Health, 46(Suppl. 1), S28-S34.
https://doi.org/10.3961/jpmph.2013.46.S.528

Goodman, M. J., & Brixner, D. I. (2013). New therapies for treating Down syndrome require
quality of life measurement. American Journal of Medical Genetics, Part A, 161(4), 639-
641. https://doi.org/10.1002/ajmg.a.35705

Gomez, L. E., Verdugo, M. A., Rodriguez, M., Moran, L., Arias, V. B., & Monsalve, A.
(2020). Adapting a measure of quality of life to children with Down syndrome for the
development of evidence-based interventions. Psychosocial Intervention, 29(1), 39-48.
http://dx.doi.org/10.5093/pi2019a17

Graves, R. J., Graff, J. C., Esbensen, A. J., Hathaway, D. K., Wan, J. Y., & Newsome Wicks,
M. (2016). Measuring health-related quality of life of adults with Down syndrome.
American Journal on Intellectual and Developmental Disabilities, 121(4), 312-326.
https://doi.org/10.1352/1944-7558-121.4.312

Hackmath.net. (2024). Potential Outliers Calculator.
https://www.hackmath.net/en/calculator/potential-outliers

Hardee, J. P., & Fetters, L. (2017). The effect of exercise intervention on daily life activities
and social participation in individuals with Down syndrome: A systematic review.
Research in Developmental Disabilities, 62, 81-103.
https://doi.org/10.1016/j.ridd.2017.01.011

Hodapp, R. M., Core, R. E., Burke, M. M., Mello, M. P., & Urbano, R. C. (2019). Health
issues across adulthood in Down syndrome. International Review of Research in
Developmental Disabilities, 57, 229-265. https://doi.org/10.1016/bs.irrdd.2019.07.001

International Physical Activity Questionnaire (IPAQ). (2004). Guidelines for data processing
and analysis of the International Physical Activity Questionnaire (IPAQ) — Short Form.
https://www.physio-pedia.com/images/c/c7/Quidelines_for_interpreting_the IPAQ.pdf

Malak, R., Kotwicka, M., Krawczyk-Wasielewska, A., Mojs, E., & Samborskil, W. (2013).
Motor skills, cognitive development and balance functions of children with Down
syndrome. Annals of Agricultural and Environmental Medicine, 20(4), 803-806.
https://pubmed.ncbi.nlm.nih.gov/24364457/

Malak, R., Kostiukow, A., Krawczyk-Wasielewska, A., Mojs, E., & Samborski, W. (2015).
Delays in motor development in children with Down syndrome. Medical Science Monitor,
21, 1904-1910. https://doi.org/10.12659/msm.893377

Matute-Llorente, A., Gonzalez-Aguero, A., Gomez-Cabello, A., Vicente-Rodriguez, G., &
Casajus, J. A. (2013). Physical activity and cardiorespiratory fitness in adolescents with
Down syndrome. Nutricion Hospitalaria, 28(4), 1151-1155.
https://doi.org/10.3305/nh.2013.28.4.6509

Montalva-Valenzuela, F., Castillo-Paredes, A., Farias-Valenzuela, C., Andrades-Ramirez, O.,
Concha-Cisternas, Y., & Guzman-Munoz, E. (2024). Effects of exercise, physical activity,
and sports on physical fitness in adults with Down syndrome: A systematic review. AIMS
Public Health, 11(2), 577-600. https://doi.org/10.3934/publichealth.2024029

Moran, L., Gomez, L. E., Balboni, G., Monsalve, A., Verdugo, M. A., & Rodriguez, M.
(2022). Predictors of individual quality of life in young people with Down
syndrome. Rehabilitation Psychology, 67(2), 205-214. https://doi.org/10.1037/rep0000443

Murgas, F., Petrovic, F., & Tirpakova, A. (2022). Social capital as a predictor of quality of
life: The Czech experience. International Journal of Environmental Research and Public
Health, 19(10): 6185. https://doi.org/10.3390/ijerph19106185

78


https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=af420991e29197183899332796527ee51c36da7f
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=af420991e29197183899332796527ee51c36da7f
https://doi.org/10.3961/jpmph.2013.46.S.S28
https://doi.org/10.1002/ajmg.a.35705
http://dx.doi.org/10.5093/pi2019a17
https://doi.org/10.1352/1944-7558-121.4.312
https://www.hackmath.net/en/calculator/potential-outliers
https://doi.org/10.1016/j.ridd.2017.01.011
https://doi.org/10.1016/bs.irrdd.2019.07.001
https://www.physio-pedia.com/images/c/c7/Quidelines_for_interpreting_the_IPAQ.pdf
https://pubmed.ncbi.nlm.nih.gov/24364457/
https://doi.org/10.12659/msm.893377
https://doi.org/10.3305/nh.2013.28.4.6509
https://doi.org/10.3934/publichealth.2024029
https://doi.org/10.1037/rep0000443
https://doi.org/10.3390/ijerph19106185

Journal of Education, Health and Human Movement, Volume 1, Issue 1, 67-79

Palomba, A., Perez, D., & Tafuri D. (2020). Evaluating quality of life in people with Down
syndrome: A literature  review. Sport  Science, 13(Suppl 1), 52-57.
https://www.iris.unina.it/retrieve/d77e9b5c-c20a-403d-b3c3-
57841a9d46b3/Down_QoL.pdf

Paul, Y., Ellapen, T. J., Barnard, M., Hammill, H. V., & Swanepoel, M. (2019). The health
benefits of exercise therapy for patients with Down syndrome: A systematic review.
African Journal of Disability, 8: a576. https://doi.org/10.4102/ajod.v8i0.576

Salehi, A., Mobley, W. C., & Pohlman, B. (2009). Down syndrome. In The New
Encyclopedia of Neuroscience (pp. 627-634). Elsevier.

Sheridan, C., O’Malley-Keighran, M. P., & Carroll, C. (2019). What are the perspectives of
adolescents with Down syndrome about their quality of life? A scoping review. British
Journal of Learning Disabilities, 48(2), 98-105. http://dx.doi.org/10.1111/bld.12299

Terblanche, E., & Boer, P.-H. (2013). The functional fitness capacity of adults with Down
syndrome in South Africa. Journal of Intellectual Disability Research, 57(9), 826-836.
https://doi.org/10.1111/].1365-2788.2012.01594.x

Vuori, 1. (2004). Physical inactivity is a cause and physical activity is a remedy for major
public health problems. Kinesiology, 36(2), 123-153. https://scispace.com/pdf/physical-
inactivity-is-a-cause-and-physical-activity-is-a-279pdnutdr.pdf

World Health Organization. (1998). Programme on mental health: WHOQOL user manual.
[Division of Mental Health and Prevention of Substance Abuse].
https://iris.who.int/bitstream/handle/10665/77932/WHO_HIS_HSI_Rev.2012.03_eng.pdf?
sequence=1&isAllowed=y

79


https://www.iris.unina.it/retrieve/d77e9b5c-c20a-403d-b3c3-57841a9d46b3/Down_QoL.pdf
https://www.iris.unina.it/retrieve/d77e9b5c-c20a-403d-b3c3-57841a9d46b3/Down_QoL.pdf
https://doi.org/10.4102/ajod.v8i0.576
http://dx.doi.org/10.1111/bld.12299
https://doi.org/10.1111/j.1365-2788.2012.01594.x
https://scispace.com/pdf/physical-inactivity-is-a-cause-and-physical-activity-is-a-279pdnutdr.pdf
https://scispace.com/pdf/physical-inactivity-is-a-cause-and-physical-activity-is-a-279pdnutdr.pdf
https://iris.who.int/bitstream/handle/10665/77932/WHO_HIS_HSI_Rev.2012.03_eng.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/77932/WHO_HIS_HSI_Rev.2012.03_eng.pdf?sequence=1&isAllowed=y

