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Abstract: Adults with intellectual disability (ID) have higher degree of sedentary
lifestyle and participate less in physical activity (PA) compared to the general
population. The aim of this cross-sectional study was to analyse differences in the
level of PA and the fitness level, i.e., body mass index (BMI), muscular strength and
aerobic fitness, among people with ID based on participation in the Special
Olympics. Data were analysed from the Special Olympics Sweden Invitational
Games 2020, on athletes (n=38) and non-athletes with ID (n=20) on strength
(partial sit-up, seated push-up, handgrip and timed sit to stand test), aerobic fitness
(2 min step test), BMI, and a PA questionnaire. Athletes showed higher levels of
moderate intensity PA, both groups had high BMI, low levels of aerobic fitness and
strength. From this study, Special Olympics athletes and non-athletes with ID need
to increase their PA consisting of both strength training and high intensity PA to
improve physical health aspects.

Keywords: Disability sports; Healthy Athletes; health promotion; FUNfitness;
physical health

Introduction

Approximately 2% of the world's population has an intellectual disability (ID) (Krahn et
al., 2006). ID is defined as having an IQ below 70 and having problems with at least two
adaptive abilities such as taking care of personal hygiene or finances (Holder, 2015). Adults
with ID have a higher degree of sedentary lifestyle and participate in less physical activity
(PA) compared to the general population (Rintala et al., 2016).

The World Health Organization (WHO) has updated their PA guidelines in 2020 and
also provided guidelines for people with disabilities. The guidelines outline, adults with
disabilities should do 150-300 minutes moderate intensity PA (e.g., a walk where heart rate
increases) or 75-150 minutes high intensity PA (e.g., running where the heart rate increases
markedly) throughout the week (Carty et al., 2021; World Health Organization, 2020). The
WHO guidelines also recommend that all adults with a disability should perform strength
training (ST) twice per week (World Health Organization, 2020). Earlier studies have shown
that people with ID do not reach the recommended 150 minutes moderate PA per week
(Hilgenkamp et al., 2012; Oviedo et al., 2017). A sedentary lifestyle leads to health problems
such as overweight, obesity, high cholesterol, high blood pressure and cardiovascular
diseases, and people with ID have these health problems to a greater extent than the general
population (Bodde & Seo, 2009; Rintala et al., 2016).

Researchers have shown that people with ID have been excluded from participating in
sports activities and do not have the same equal opportunities to participate in sports to
people without ID (Hassan et al., 2012; Pack et al., 2017). People with ID who participate in
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sports have better physical health compared to people with ID who do not (Darcy & Dowse,
2013; Robertson & Emerson, 2010). The Special Olympics is one of the world’s largest
international sports organisations and offers year-round sports activities for children, youth
and adults with ID (Lloyd et al., 2018). The Special Olympics’ mission is for people with ID
to be, and feel included within the society, and one way to achieve this is through sport
participation. They want to develop and promote PA to show that it provides a better
physical health and well-being (Special Olympics, 2020a). The World Games is organised by
Special Olympics every two years, where it alternates between summer and winter games.
Some examples of sports at the summer games are bowling, football, handball, horseback
riding and swimming. The sports organised in the winter games are floorball, snowshoeing,
cross-country skiing, figure skating, alpine skiing, short track speed skating and
snowboarding. To be allowed to participate and to be selected to the Special Olympics World
Games, it is required that the participant has an ID and is part of a sports association
(Parasport, 2021).
In 1997, the Special Olympics introduced the Healthy Athletes program, which is a free
health screening offered for all participants in Special Olympics. It covers eight different
disciplines performed by trained health professionals (Lloyd et al., 2018). The eight different
disciplines are Opening Eyes (vision), FUNfitness (physical therapy), Healthy Hearing
(audiology), Health Promotion (healthy lifestyles), Strong Minds (psychology), Special
Smiles (dentistry), Medfest (history and physical exam), and FitFeet (podiatry) (Lloyd et al.,
2018; Special Olympics, 2020a). Healthy Athletes have arisen from observations that people
with ID do not receive the health care they need because of their difficulties, e.g.,
communication, diagnostic overshadowing, discrimination, ignorance or indifference. One
reason that people with ID suffer more from medical problems than people without ID is
due to the lacking health care (Folch-Mas et al., 2017; Holder, 2015). This also leads to
people with ID have significantly shorter life expectancy and a three times higher mortality
rate compared to people without ID (Folch-Mas et al., 2017).
The Healthy Athletes disciplines of FUNfitness and Health Promotion are developed by
Special Olympics to evaluate strength, mobility, balance, aerobic fitness, and to promote a
healthy lifestyle. The purpose of Healthy Athletes program is also to help the participants to
gain understanding of their own physical health and assist them in how to improve their
well-being. Several studies have shown that there are social and mental benefits for people
with ID when participating in sports (Harada et al., 2011; Svanelov et al., 2020). To the
authors’ knowledge, there have been two studies exploring the association between
participation in sports for people with ID (Rintala et al., 2016) and for people with Down
syndrome (Guerra-Balic et al., 2000) with physical health aspects such as body mass index
(BMI), muscular strength and aerobic fitness. However, these studies did not include
detailed information of the participants level of PA or indicated how long-term exercise
training may enhance the fitness-level. Therefore, the aim of this study was to analyse
differences in levels of PA and fitness levels i.e., BMI, muscular strength and aerobic fitness
among people with ID, based on participation in Special Olympics.
The specific research questions were as following:
1. Isthe level of PA different for athletes who participate in Special Olympics Sweden
Invitational Games than non-athletes?

2. Do athletes who participate in Special Olympics Sweden Invitational Games have
different BMI, muscular strength and aerobic fitness than non-athletes with ID?

3. According to the testing guidelines, how many of the athletes compared to the non-
athletes are given education after the tests (i.e. the percentage which are considered
to be below the cuf-off limit and in risk for bad health)?
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Materials and Methods
Study overview

This is a quantitative, comparative cross-sectional study design. The data used in this
study were collected during the Healthy Athletes screening at the Special Olympics Sweden
Invitational Games in February 2020. This study was approved by the Swedish Ethical
Review Authority (Dnr 2020-02118). After a request, procedure data from the disciplines of
Health Promotion and FUNfitness were provided to the authors by Special Olympics
International (Special Olympics, 2020a).

The data included in total 192 participants (127 athletes and 65 non-athletes) who had
participated in the measurements of the FUNfitness and Health Promotion disciplines. All
athletes who participated in the competitions had received information about the Healthy
Athletes when entering the competitions. Also, the information about the measurements on
Healthy Athletes was sent as a text document to people with ID living in communal group
living settings (later called non-athletes) in two municipalities in the middle of Sweden. The
staff at the communal group living setting informed the non-athletes verbally and by text
about the Healthy Athletes program. Both athletes and non-athletes signed an informed
consent form and agreed that the data would be allowed to be used in research. Furthermore,
the participants were told they could withdraw their data at any time.

The datafile included the results of physical capacity from both athletes and non-
athletes. Data from the Health Promotion discipline included height and weight and from
the FUNfitness discipline, included one test of aerobic fitness, four tests of muscular
strength and three questions of training levels of low PA (LPA), moderate PA (MPA) and
muscular strength. Participants were assisted by staff, family, or coaches to interpret the
questions if it was needed. All tests were considered as reliable and valid and have been used
for about 20 years in Healthy Athletes (Burnstein et al., 2011; Van Biesen & Pineda, 2019).

Participants
Inclusion criteria

All athletes and non-athletes had ID, as defined as having an intelligence quotient (IQ)
of less than 70. To compare groups (athletes vs non-athletes) with similar age and sex, these
inclusion criteria were used, 1. Data from all four strength tests (described later) and the
aerobic fitness test on FUNfitness were available, 2. Data of height and weight in Health
Promotion were available, 3. Participant age between 20-50 years old, 4. Not using
wheelchair.

Based on the above criteria, 38 athletes and 20 non-athletes were selected from the
database for this study. The athletes represented Sweden (71%) and other countries. The
non-athletes were from Sweden. Descriptive data are presented in Table 1.

Trained clinical professionals

The volunteering trained clinical professionals who performed the tests in the
FUNfitness and Health Promotion disciplines were physiotherapists, sports scientists,
assistant nurses, nurses, dietitians, or physiotherapists and sports science students. All
trained clinical professionals had received information and videos about the tests one month
before the screening and participated in a digital education about persons with ID and the
Special Olympics. The day before the screening, all the trained clinical professionals received
training on all the tests from the clinical directors (person who is responsible for ensuring
that the measurements are correct and that they comply with the Special Olympics standard
set) (Holder, 2015) for FUNfitness and Health Promotion.
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Table 1. Descriptive data, age (years), height (m) and weight (kg) for the two groups (athletes vs non-
athletes) and divided by sex in means and standard deviation (SD).

Athletes (n =38) Non-athletes (n = 20) p-value

All Mean SD Mean SD

Age 30.8 8.6 31.7 6.5 372
Height 1.73 0.11 1.69 0.12 152
Weight 76.1 17.0 89.0 20.9 .014
Men (n=28) n=9)

Age 314 9.1 34.3 8.1 .329
Height 1.75 0.1 1.74 0.1 .789
Weight 77.6 14.8 96.2 16.6 .003
Women (n=10) (n=11)

Age 29.3 7.0 29.5 4.1 922
Height 1.67 0.7 1.64 0.9 448
Weight 72.0 22.5 83.1 22.9 205

The athletes did not perform any familiarization session prior to the tests. The trained
clinical professionals demonstrated and explained the tests before the participants
performed them.

BMI

Height and weight was measured of all participants and this was used to obtain their
BMI. The formula for BMI is weight in kilograms divided by height in meters
squared. Special Olympics uses the WHO BMI classification for adults where healthy weight
is 18.5-24.9, overweight is > 25 and obesity is > 30 (Special Olympics, 2020b).

Muscular strength
Strength training levels

The FUNfitness muscular strength measurements included four tests: handgrip, timed
sit to stand, partial sit-up and seated push-up. In connection with the strength tests, the
participants also answered one question regarding their muscle strength, “On average, how
many days a week do you do physical activities for muscle strength?”

Education

On each strength test there were guidelines for acceptable values (a cut-off value for
achieving health benefits) and if a participant fell outside these guidelines, they were
recommended education. This meant that they either received an exercise program with
customized exercises, or that they were recommended to contact a health care specialist (for
example a physiotherapist) to improve this area due to health aspects. For each strength test
below, the limit for education (i.e., accepted values) was set according to the Healthy
Athletes FUNfitness manual.

Handgrip test

This test is a method to evaluate the maximal strength of the forearm, the hand, and an
overall marker for body strength (Bohannon et al., 2012). The test includes participants
completing three maximal hand grip contractions with each hand (alternates between right
and left hand) with a handgrip dynamometer and recording the highest value. The
participants were instructed to sit up straight in a chair, keeping the arm and hand at the
side of the trunk with the elbow bent to 90 degrees while squeezing the hand as hard as
possible for six seconds (Elmahgoub et al., 2009; Graham & Reid, 2000; Kim et al., 2018).
The highest value of the dominant hand was noted and compared with the standardized 10th
percentile norm for age and sex (Special Olympics, 2020c). If the result was below the 10th
percentile, education was recommended.
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Partial sit-up test

The partial sit-up test is a method to evaluate abdominal muscle strength and
endurance. The participant was lying in a supine position on a mat on the floor. The legs
were flexed 90 degrees in hips and 90 degrees in knees and feet were placed on an adjustable
chair. The arms were placed straight out from the chest with the elbows fully extended. The
partial sit-up was defined as sitting up until the base of the scapula clears the floor and then
go back to the starting laying position (Terblanche & Boer, 2013). Participants were asked to
do as many sit-ups as they could within one minute. If the participants were unable to do 25
sit-ups within one minute, they were recommended education.

Seated push-up test

The seated push-up test is a method to evaluate upper body strength (triceps, shoulder
and scapula). The participants were placed in a seated position on a mat on the floor with
legs outstretched. With the help of holding on push-up blocks, the participants pushed their
body up from the sitting position from the floor until the elbows are straight and hold
statically (maximal 20 seconds), then slowly lower back into the floor (Van Biesen & Pineda,
2019). If participants were unable to hold at least 5 seconds twice, they were recommended
education.

Timed sit to stand test

The timed sit to stand test is a method to measure functional lower extremity muscle
strength. This test requires the participants to complete 10 full stands from a seated position
as fast as possible without use of the arms. In the sitting position the participants have their
hips and knees at 90 degrees flexion. The participants were instructed to have the arms by
the side of the body with the elbows flexed 90 degrees the entire test (Boer, 2018; Terblanche
& Boer, 2013). If participants were unable to do 10 stands or the time was greater than 20
seconds, they were recommended education.

Aerobic fitness
Questionnaire PA levels

In addition to the aerobic tests, the participants also answered a questionnaire including
two questions regarding their PA levels. Question 1 was, “On average, how many days each
week do you do some physical activity (LPA; everyday exercise is an activity, such as walking
where you do not get sweaty)?”. Question 2 was, “On average, how many days a week is your
physical activity at a moderate level (MPA; working hard enough to make the heart-beat
faster and possibly begin to sweat)?”

2-min step test

The 2-min step test is a submaximal test to assess aerobic fitness (Burnstein et al., 2011).
Participants started by sitting on a chair and the pre-exercise heart rate and oxygen
saturation was measured on the fingertip with a pulse oximeter. Before the test started, the
participants were placed standing next to a wall, and a minimum stepping height was
measured and marked on the wall with a tape. The minimum stepping height was the
midway point between the iliac crest on the hip and mid-patella on the knee. Participants
were instructed to lift each knee up to the tape marker and were encouraged to take as many
steps as they could in two minutes. Participants were informed to always have one foot on
the floor while marching on the spot and performing the test. Immediately after the test, the
participants sat down on the chair and post-exercise HR was measured. Two minutes after
the end of the test, the heart rate was measured again. Based on the volunteers’ professional
knowledge, as well as criteria from the FUNfitness manual (Special Olympic, 2020b) and
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assessment of the participants’ performance of the test, it was determined whether the
participants were recommended education or not.

The criteria from the manual are illustrated in Figure 1. If the participants were
recommended education, they were either given an exercise program on how to improve
their aerobic fitness, or that they were recommended to contact a health care specialist (for
example a physiotherapist) to improve this area due to health aspects.

If oxygen saturation was between 94-90% during the test or greater than 95 % before
the test, and the participant showed signs or symptoms of respiratory distress or hypoxemia,
the test would be discontinued.

Statistical analysis

All descriptive data are presented as means (standard deviation). Data were analysed
using IBM SPSS Statistics, version 27.0 (IBM Corp., Armonk, N.Y., USA) and normal
distribution was checked using the Shapiro—Wilk test. Timed sit to stand test, partial sit-up
test, seated push-up test, LPA and MPA were analysed using a Mann-Whitney U test to
investigate the differences between groups, and stratified by sex. BMI and strength tests
were analysed using the Mann- Whitney U test to investigate any differences between groups
and BMI on females and strength tests on males to investigate differences between groups
divided by sex. Handgrip test was analysed using an independent student t-test to
investigate any differences between groups and groups divided by sex. Strength tests on
females and BMI on males were also analysed using an independent student t-test to
investigate any differences between groups divided by sex. The effect size for the Mann-
Whitney U-test was carried out by reporting the R effect size (R) (i.e., Tomczak & Tomczak,
2014) and for the student t-test the Hedges’g (g) was reported. The effect sizes were
interpreted as small (0.2), medium (0.5) and large (0.8; Lakens, 2013). The statistical
significance level was set at p <.05.

Results

The test performance of muscular strength, aerobic fitness and PA levels are presented
in Table 2 divided into athletes, non-athletes, and by sex. The results also show the
percentage of participants that were recommended education.

Levels of training PA and strength training

Athletes were significantly more physically active in MPA per week than non-athletes
(U = 98.5, p <.001, R = 0.37) while there was no difference between the groups regarding
strength training and LPA (U = 372.5, U = 368, p =.899, p=.838, g < 0.001). These results
were the similar for males and females.

Body Mass Index

BMI for athletes was 25.3 (SD = 4.5) and for non-athletes 31.3 (SD = 6.6). The athletes
had lower BMI than the non-athletes (p <.001, g = 0.22). The division of normal weight to
overweight to obese (as indicated ratios, respectively) was that there were fewer people with
obesity for the athletes 58%:31%:11% compared to non-athletes 15%:30%:55%. The male
athletes had lower BMI than non-athletes (p <.001, g = -1.72), whereas there was no
difference between the female athletes and non-athletes (U = 30, p=.078, R = 0.15).

eujapa.upol.cz



European Journal of Adapted Physical Activity 2023, 16, 7; doi: 10.5507/euj.2022.015 7 of 16

Can the athlete talk during the test?

Yes l

Is the athlete unusually short of breath

during the test? Yes

No
v

Does the athlete tire easily or stop before

; 2
the test is over? Yes

. ]

Does the athlete complain of discomfort or

burning in the muscles? Yes y

No Education was recommended

Does the athlete sweat excessively

(given the environmental conditions?)

. ]

Is the color of lips, nails or cheeks pink

Yes

before the test? Does the color change to v
es

bluish during the test?

. |

Did the post-exercise HR increase

Yes

significantly above the pre-exercise HR?

. ]

Is the difference between the 0 minutes

post-exercise HR and the 2 minutes Yes

post- exercise HR less than 24 bpm?

No

No education

Figure 1. Education criteria for the 2-min step test.
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Table 2. Mean and SD of the test performance of participants and stratified by sex.
Athletes Non-athletes
All (n =38 vs n=20) Mean SD Mean SD U —value p-value Effect size
Body mass (BMI) 253 45 31.3 6.6 164 <.001 0.22
Level of training
ST 1.5 1.4 1.4 1.0 372.5 .899 <0.001
PA low 5.1 2.0 4.9 2.4 368 .838 <0.001
PA moderate 3.5 1.8 1.1 1.2 98.5 <.001 0.37
Strength tests
Timed sit to stand test 18.6 3.0 25.0 7.6 162 <.001 0.22
Timed sit to stand test 13 - 55 - - - -
education
Partial sit-up test 232 4.1 21.3 4.1 296 105 0.05
Partial sit-up test education 21 - 40 - - - -
Seated push-up test 17.8 4.6 15.3 6.3 279 .051 0.07
Seated push-up test education 5 - 15 - - - -
Handgrip 344 95 30.6 8.9 - 144 0.40
Handgrip education 39 - 40 - - - -
Aerobic fitness
2 min step test education 39 - 55 - - - -
Men (n=28) n=9)
Body mass (BMI) 252 3.6 31.8 4.3 - <.001 1.72
Level of training
ST 4 1.5 1.3 0.9 121 .854 <0.001
PA low 5 2.3 52 2.8 121 .848 <0.001
PA moderate 3 1.7 0.9 0.8 22 <.001 0.35
Strength tests
Timed sit to stand test 194 29 24.3 5.1 47 .005 0.21
Timed sit to stand test 18 - 56 - - - -
education
Partial sit-up test 227 4.7 22.3 7.1 94.5 191 0.05
Partial sit-up test education 25 - 33 - - - -
Seated push-up test 18.0 4.6 17.6 5.8 120.5 .810 0.002
Seated push-up test education 7 - 0 - - - -
Handgrip 36.6 99 35.7 9.6 - 798 0.10
Handgrip education 54 - 56 - - - -
Aerobic fitness
2 min step test education 46 - 56 - - - -
Women (n=10) (n=11)
Body mass (BMI) 256 6.8 30.9 8.2 30 .078 0.15
Level of training
ST 1.5 1.3 1.4 1.1 - 796 0.11
PA low 4.8 1.6 4.6 2.3 53.5 913 <0.001
PA moderate 4.6 2.0 1.3 1.4 9 .001 0.52
Strength tests
Timed sit to stand test 16.2 1.8 254 9.4 16 .006 0.36
Timed sit to stand test 0 - 55 - - - -
education
Partial sit-up test 24.5 1.6 22.0 6.3 39.5 193 0.08
Partial sit-up test education 10 - 45 - - - -
Seated push-up test 18.0 4.8 13.5 6.3 30 .050 0.18
Seated push-up test education 0 - 27 - - - -
Handgrip 282 4.6 26.5 5.8 - 458 0.32
Handgrip education 0 - 27 27 - - -
Aerobic fitness
2 min step test education 20 - 55 55 - -

Note: BMI = body mass index. ST = strength training days/week. PA low = Physical act1v1ty low intensity,

days/week with exercise where you do not get sweaty e.g. walking. PA moderate = Physical activity moderate
intensity, days/week with exercise which make the heart beat faster and possibly begin to sweat. Timed sit to
stand test and seated push up test is presented in seconds, handgrip in kg and partial sit-up test in number of
repetitions. Education on each test is presented in percentage.
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Muscular strength tests

From the muscular strength tests, the athletes performed better in timed sit to stand
test (U = 162, p <.001, R = 0.22), whereas there were no difference in handgrip, partial sit-
up and seated push-up tests between athletes and non-athletes (U = 296, 279, p=.144, .105,
.051, R < 0.05, 0.07 and g = 0.40, respectively). After stratifying by females and males, there
was a difference in the timed sit to stand test, whereas athletes performed better for both
females and males (U = 16, 47, p=.006, .005, R = 0.36 and 0.21, respectively). For the
handgrip, partial sit-up and seated push-up tests there were no statistical difference between
the athletes and non-athletes for neither females nor males.

The recommendation of education of strength tests was made more often for non-
athletes than for athletes because of the results of the timed sit to stand test and the partial
sit-up test. The test results of handgrip showed equally high levels of recommendation of
education for athletes and non-athletes, 39% and 40% respectively. In three out of four
strength tests (timed sit to stand test, handgrip, and seated push-up), no female athlete was
recommended education (Table 2).

Aerobic fitness test

From the results of the aerobic fitness test, 39% of the athletes and 55% of the non-
athletes were recommended education. Among females, 20% of the athletes and 55% of the
non-athletes were recommenced education, whereas for males 46% and 56% were given
education, athletes and non-athletes respectively.

The aim of this study was to investigate differences in levels of PA and fitness levels i.e.,
BMI and muscular strength among people with ID based on participation in Special
Olympics. The main findings are that athletes, compared to non-athletes, reported higher
levels of MPA but similar levels of LPA and strength training. The athletes had lower BMI,
slightly better aerobic fitness (i.e., fewer athletes were recommended education) and slightly
better strength (better results in sit-to-stand test and similar results in partial sit up test,
seated push up test and handgrip test, and less percentage were recommended education).
There was also no sex difference in both athletes and non-athletes of PA and timed sit to
stand test, whereas, for BMI there was a larger part of the males compared to the females
that were recommended education.

The athletes stated in the questionnaire that they trained more days with MPA than the
non-athletes did, whereas both groups stated equivalent training levels on LPA. The major
health benefits with training more high-intensity training are improved aerobic fitness,
increased metabolism, and better muscular strength (Elmahgoub et al., 2011). It is hard to
compare the results of the questionnaire with the WHO recommendations for levels of PA,
due to the lack of information about the duration of training per day. However, 39% of the
athletes and 55% of the non-athletes were recommended education in aerobic fitness, which
indicates that the PA level of aerobic exercise needs to be enhanced for both groups in order
to achieve health benefits. Regarding the strength training, the reported amount of training
was similar for athletes and non-athletes respectively. This is just slightly below the
recommendation from WHO of 2 days/week, the strength tests, the only significant
difference was observed in the timed sit to stand test, with better results for athletes. This
strength test was the only one in this test battery that included a lift of the own-body weight,
and because the BMI of the athletes were lower the strength capacity might therefore be
similar between the groups. However, still many athletes and non-athletes were
recommended education of strength activities and this indicated a need of more PA
including strength components. Of course, the reliability of the PA questionnaire can also be
questioned due to the participants’ impairment of cognition and the self-report nature of the
questionnaire and that it has not been validated. With that in mind, the results of this
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questionnaire indicated that participation in sports as Special Olympics activity may
increase PA levels of moderate intensity but do not change ST and PA low levels in general.

Considering BMI, the athletes were on average, considered overweight, and the non-
athletes had an average that is considered obese (Special Olympics, 2020b). Obesity is a
chronic disease that means that the risk of developing diseases such as high blood pressure
or type 2 diabetes is increased. Overweight is not a disease but means that the weight is
unhealthily high and can develop into obesity (Must et al., 1999). This is in line with results
of previous studies that both Special Olympics athletes and non-athletes suffer from a high
degree of overweight and obesity (Foley et al., 2013; Rintala et al., 2016; Walsh et al., 2018).
BMI has been proven to be a key indicator of health for people with ID because BMI is a
significant predictor of cardiovascular diseases and type 2 diabetes (Foley et al., 2013). It is
positive that the athletes had lower BMI than the non-athletes, which could indicate that
their MPA training have given results. However, the problem of overweight and obesity for
people with ID is a complex matter including social and psychological determinants to
promote PA and a healthy diet (Doherty et al., 2018). Nevertheless, the current study
indicates that the weight would need to decrease further for both athletes and non-athletes
to be defined as a healthy weight according to definitions of WHO. However, BMI as a
method has limitations because it does not distinguish if the high body mass is due to large
muscle mass or fat mass (Gomez-Ambrosi et al., 2012). Therefore, the higher BMI for the
athletes could indicate larger muscle mass than non-athletes. However, the strength test did
not differ between the athletes and non-athletes, which thereby indicates a similar amount
of muscle mass and hence the higher BMI for non-athletes are probably due to a larger fat
mass.

From the results of the aerobic fitness test, the 2-min step test, many of the participants,
both athletes and non-athletes. There was a common occurrence of need for education,
particularly among non-athletes. After disaggregating by sex, fewer female athletes were
recommended need for education. There is no information about the history of training in
the current study, some athletes might recently have started to participate in organised
sports and therefore the aerobic fitness might be generally higher than others. In the study
of Guerra-Balic et al. (2000), the training history was documented for over a year among
participants with Down syndrome and that study also showed higher level of aerobic fitness
for the athletes compared to non-athletes. Therefore, the intensity, duration per week and
duration over longer period of time should be considered to improve aerobic fitness.

The 2-min step test as the aerobic test has good reliability for people without disability
(Bennett et al., 2016). However, people with ID have difficulties to pace themselves (Van
Biesen et al., 2017) and the 2-min step test requires the participant is able to adopt a self-
paced submaximal frequency of the knee raising, and therefore the reliability of the test
might be lower. Special Olympics has ongoing work to evaluate and develop the tests of
aerobic fitness and the criteria for education. Anyhow, the result of the current study gives
an alert that both Special Olympics athletes and non-athletes have low aerobic fitness which
means that they are at higher risk of developing cardiovascular disease, obesity, high blood
pressure, the inability to manage one’s daily life, and in worst case premature death (Graham
& Reid, 2000).

The timed sit to stand test have shown a high validity and reliability to measure leg
strength (Newcomer et al., 1993). It has also been reported that the performance of this test
is affected by the balance capacity (Lord et al., 2002). Poor balance capacity among people
with ID is a well-known problem and about 50% of all medical injuries have been reported
to consist of fall accidents for people with ID (Hsieh et al., 2001). From our study, athletes
performed better than non-athletes, and most non-athletes were recommended education.
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Because these non-athletes are showed a combination of poor leg strength and balance, they
are in risk for fall injuries, lower quality of life and premature death (Chiba et al., 2009).

Handgrip tests have high reliability and validity in various populations (Cuesta-Vargas
& Hilgenkamp, 2015). Grip strength is a good method for evaluating physical health,
predicting individuals with sarcopenia and a predictor of premature mortality (Cuesta-
Vargas & Hilgenkamp, 2015). Low handgrip strength among people with ID has been
observed in previous studies, with reports of participants as early as 20-30 years old. If
individuals do not build up their muscle mass during early age, it might be a risk when aging
(Cuesta-Vargas & Hilgenkamp, 2015). In our study, there was no difference between athletes
and non-athletes in the results of the handgrip, partial sit-up, and seated push-up strength
tests. A reason for the difference might be that the strength training levels actually do not
differ between the groups as reported in the questionnaire. Looking more closely, more than
half of the participants, both male athletes and non-athletes, were recommended education
from the handgrip test. None of the female athletes were recommended education i.e., below
the cut-off for achieving physical health benefits. The results of the current study are not
completely consistent with the Finnish study of athletes and non-athletes (Rintala et al.,
2016). Both in our study and the Rintala and colleagues study (2016) reported low values of
grip strength for Special Olympics athletes and non-athletes. This could be context
dependent due to differences in sports participation between countries as the current study
mainly included Swedish participants.

From the results of the partial sit-up there were no statistically significant differences
between the athletes and the non-athletes although a fifth of the athletes and two-fifths of
the non-athletes were recommended education (less than 25 sit-ups in one minute). For
females, fewer athletes were recommended education than non-athletes. Core strength is
important for a strong and good posture, it optimises performance and reduces the risk of
low back pain (Diener et al., 1995). Therefore, many participants in our study have increased
risk of poor posture and low back pain. Summing up, our study raises an urgent need of
increased strength training for both Special Olympics athletes and non-athletes and this is
in line with the study by Rintala and colleagues (2016).

From the overall results for both athletes and non-athletes of BMI, muscular strength
and aerobic fitness, many participants were below the cut-off in several tests and thereby
recommended a training program or to visit a health care specialist. We expected that,
because athletes have higher levels of training, they would have lower BMI and higher levels
of aerobic fitness and strength. From our study, even though the Special Olympics athletes
reported higher levels of MPA, their physical fitness was not especially different compared
to the non-athletes. These results are similar to the study of Rintala and colleagues (2016)
which also indicates that both groups, Special Olympics athletes and non-athletes, need to
increase their PA (both strength training and MPA) to improve their physical health. The
current study is also in line with the large-scale study by Temple and colleagues (2022) with
over 30 000 Special Olympics athletes, whereby it was noted that the athletes could benefit
from additional strength and conditioning training.

Although, this research shows that the physical fitness levels of Special Olympics
athletes are not remarkably high, it is important to remember that one step towards an active
lifestyle is better than no step. Motivation is an important key for success also for people
with ID (Temple & Walkley, 2007). The organisation Special Olympics is working globally
to increase participation and inclusion in sports and society as whole through spreading joy
of movement and promoting sports. To reach further with promotion of PA for people with
ID it is important to combine the effort from different stakeholders such as public
authorities, health care sector, school and sports associations to encourage autonomy and

the joy of movement (Howie et al., 2012).
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The WHO recently created and specified PA recommendations for people with
disabilities is an important step in highlighting this target group and promoting the
importance of PA (World Health Organization, 2020). Hopefully, this will lead to a guide for
public stakeholders, staff, sports associations and clubs, family, and friends to people with
ID regarding how to implement PA in order to maintain and increase the physical health.
People with ID both need and are dependent on the support of staff, family and friends to
perform PA. Researchers have reported that there also seems to be an acceptance in society
(e.g., families and staff at communal living arrangements) whereby people with ID are
sufficient with PA at low intensity and sedentary activities (Cartwright et al., 2016) and also
the current study indicates a need of more PA for people with ID. This is a message to society
in general and public stakeholders about their responsibility and willingness to change this
attitude around PA.

Limitations

There was no information on what type of disability or the exact level of ID of the
participants. For example, people with Down syndrome are associated with a low
cardiovascular fitness and decreased muscle strength (Gonzalez-Agiiero et al., 2010). Due to
the random selection of both athletes and non-athletes the distribution is assumed to be
similar. In general, the test conditions during a Healthy Athletes event are difficult to
standardise, no familiarisation is applied, and the event often leads to distractions for the
participants (Van Biesen & Pineda, 2019). However, test conditions were equal for all
participants in the current study, both athletes and non-athletes. Using questionnaires is a
general problem with people with ID concerning the understanding of the questions and
how they are assisted. The questionnaire used in the current study has not been validated
for people with ID. However, the physical tests in the study and the questionnaire indicated
both a need of increased PA.

Conclusions

This study showed that both Special Olympics athletes and non-athletes had high BMI,
low levels of aerobic fitness, low levels of strength and the athletes only had slightly better
results compared to non-athletes. To improve physical health aspects this study indicates
that both Special Olympics athletes and non-athletes with ID can increase the amount of PA
and include both more ST and PA at higher intensities. This study wants to encourage public
stakeholders, society and sports movement to support people with ID to improve their
physical health by increasing the amount and intensity of training and PA.

Perspectives

People with intellectual disability have less good health and physical capacity than
people in general. This study showed the low levels of PA, strength capacity and aerobic
fitness both for people with ID who participate in sports and those who do not participate in
sports. Both groups are suggested to increase the amount of PA, including both strength and
aerobic training, in order to improve their physical health.
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