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Abstract

The present study examined the effect of the European-Based ‘Alive and Kicking’ exercise
program on the health-related physical fitness of individuals with (Experimental Group: EG) and
without (Control Group: CG) (Intellectual Disability: ID). The Self-Determination Theory: SDT,
guided both the 6-month preparatory phase and the 9-month exercise program, which was
conducted in five separate European countries (Cyprus, France, Greece, Portugal and Spain).
The total sample (n = 200, 54% males and 46% females) comprised of 168 individuals with ID
(age: 26.54 years, + 7.78) and 32 individuals without ID (age: 25.81 years, + 8.73) respectively.
The statistical analyses revealed that the ID group’s performance (EG) improved significantly in a
range of health-related physical fitness variables (sit & reach, pushups, sit ups, long jump, % mile
walk/ run). In turn, the participants from the CG improved mainly in muscular endurance (sit ups
and pushups). The results are discussed in accordance with SDT and the dairies kept from the
staff involved (coaches and psychologists) during the 9—month intervention. The present findings,
although subjective to certain limitations, are encouraging, given the large-scale, real-world nature
of the research design, and provide evidence supporting the integration of theoretical strategies
enhancing motivation into traditional coaching programs for individuals with ID.
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Introduction

Individuals with intellectual disability (ID) experience
elevated risks for several health problems associated with
physical inactivity [1,2]. The physical inactivity is mainly
due to their predominantly sedentary lifestyle [1,3,4] and
may lead to increased rates of morbidity and mortality [5].
Common health problems are the increased rates of diabetes,
obesity, elevated blood pressure and cholesterol levels, and
low physical fitness [6-10].

https://doi.org/10.29328/journal.jsmt.1001048

The physical fitness of individuals with ID has been
examined and the research findings consistently indicate
that they a) do not meet the general fitness criteria [4,11]
and b) are less fit compared to the general population [9,10].
SkowronskKi, et al. [12], summarized previous research efforts
conducted in the United States and in Europe and claimed that
a continuing pattern of low fitness for individuals with ID is
consistently observed [12]. Additionally, individuals with ID
show faster declines in fitness over the life-span, compared to
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individuals without ID, leading to a wider risk for associated
health problems [9].

Stanish, et al. [11], claimed that individuals with ID
are usually not included in several population studies
documenting exercise and physical activity (PA) campaigns
for health promotion. The ‘Pomona’ project described a set
of health indicators for individuals with ID, in 13 separate
European state members [13]. The researchers claimed that
several indicators, leading to a healthy lifestyle, such as diet
and exercise, may assist in the shaping of national policies,
and the enhancement of quality of life for individuals with
ID [13]. The ‘Closing the Gap’ was another initiative in the
U.S.A,, that outlined the actions required to improve the health
disparities, while exercise and fitness were prescribed as main
targets to promote health [14].

Stanish, et al. [11], suggested that the absence of health
promotion strategies for individuals with ID may be of high
concern due to the a) high medical burden (direct cost due
to several chronic diseases related to inactivity) and b) lost
wages, absenteeism, work limitations, premature death, etc.
(indirect cost) [11]. According to Temple, et al. [4], similar
costs have been estimated in several industrialized countries
[15,16], while Stancliffe, et al. [17], suggested that besides
the direct and indirect costs, there are emotional and social
consequences from inactivity which are difficult to assess. The
social and emotional burdens of inactivity will further restrict
their independence, despite their desire to have control of
their lives. Stancliffe, et al. [17], concluded that determination
to overcome social and emotional barriers and overall social
integration in individuals with ID are related to their health
which, in turn, is influenced by their motivation to engage
in daily activities such as exercise and physical activity (PA)
programs.

The self - determination theory (SDT), a general recent
motivation theory, guided the presentstudy [18,19]. According
to Deci and Ryan, [18], the establishment of certain behaviors
and the changing of daily habits require the satisfaction of
certain psychological needs. The SDT prescribes autonomy,
competence and relatedness as inherent and universal
psychological needs affecting directly the individual’s
engagement in certain desirable behaviors, such as exercise,
diet, dental care etc. [20]. The need for autonomy refers to
the feeling of choice and volition act, the need for competence
refers to the feeling of being effective in achieving certain
desired outcomes and the need for relatedness refers to the
feeling of sharing and mutual care [21]. Deci, et al. [22], claimed
that these needs are vital for people to flourish, experience
wellness and prevent maladaptive behaviors, regardless of
their intellectual functioning. By maximizing therefore the
individual’s universal psychological needs of autonomy,
competence, and relatedness, the upcoming health-related
behaviors (e.g. engagement in exercise) will be internalized
and sustained [23].
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In general, the SDT interventions are designed to assist
individuals’ progress on a continuum towards an intrinsic
form of motivation, when their inherent psychological
needs are satisfied and certain behaviors are driven due
to elements such as spontaneity, enjoyment, share and
interest [24,25]. Farrell, et al. [24], suggested that intrinsic
motivation may be the target for engagement in exercise,
unlike other health behaviors such as wearing a seat belt
or brushing teeth, ‘by honing in on people’s natural interest
and enjoyment in activities such as sports, dancing, water
activities’ (p 154) etc. Within the above continuum, when
these needs are not fulfilled, the individuals may experience
an extrinsic motivation form, from external sources, such as
winning medals, competitions, monetary rewards, please of
their coaches, teachers and family members etc. [19,26]. At
the other end, when engagement is neither intrinsically nor
extrinsically rewarded, and the individual has no intention to
act and participate, he/she experiences amotivation towards
the desired outcome. Amotivation is likely to emerge when the
engagement in an activity (e.g. an exercise or a PA program) is
not valued, it may not result in desired outcomes, or because
it may lead to feelings of incompetence [19].

Researchers have used the SDT as a general framework
to design and implement exercise and PA programs for
individuals mainly without ID [27-32]. Recently, the research
effort shifted towards individuals with ID [33-38] with
promising results, albeit limited in scope. Further, the review
studies retrieved [4,11,39,40] did not specifically examine
the intermediate effect of the SDT interventions towards the
engagement in exercise and PA for individuals with ID. Bodde,
et al. [33], examined the effect of a health education program
and found improvement upon nutritional knowledge and
overall involvement in PA in a sample of adults with mild -
moderate ID [33]. Johnson, et al. [36], examined the effect of
two different autonomy supported climate conditions (high
vs. low autonomy), upon the PA involvement of individuals
with and without developmental and intellectual disabilities.
The researchers found that all participants involved spent
increased time in PA during the high autonomy supported
climate in class [36]. Di Lorito, et al. [34], developed a
12-month intervention protocol, with an activity behavior
change approach assimilating the elements of the SDT, in a
sample of patients with early dementia and mild cognitive
impairment. The researchers reported that the elements of
motivation, autonomy, support and control may mediate the
successful effect of the organized program [34]. Kraiss, et al.
[37], examined the effect of a 6-week wearable technology
program upon the involvementin PA of adults with intellectual
and developmental disabilities. The researcher used the SDT
principles and recorded a consistent pattern of improved
PA levels across time, for all participants involved [37].
Simpson, et al. [38], studied the effect of a twelve - session
intervention program, upon the fitness and skill levels of ten
adolescents with developmental and physical disabilities. The
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researcher found a significant improvement and attainment
of the participant’s goals [38]. Kelly, et al. [35], examined
the effect of a six - week yoga intervention period upon the
self - determination elements and the anxiety of adults with
developmental and intellectual disabilities. The researcher
found that the program was effective and managed to improve
self - determination and decrease the anxiety levels of the
individuals involved [35].

Taken together, the fulfillment of the wuniversal
psychological needs (autonomy, competence and relatedness)
and the attainment of intrinsic motivation may lead to the
necessary involvement in exercise and PA programs, which,
in turn, may guide individuals with ID across their life span
[41,42]. The above objective is essential if we consider that
these individuals often experience failure in ordinary daily
activities, limited feedback of successful social behaviors and
adoption of extrinsic motivation and amotivation patterns [43].
The extrinsic means to enhance motivation [44,45] may lead
to a decrement of spontaneous activity [46], dependence from
sustained external reinforcements [43,47] and less inclination
to participate in organized exercise and PA [41]. Pozeriene, et
al. [48], however disputed that argument and suggested that
individuals with ID are often involved in certain behaviors
through extrinsic rewards. These rewards, accompanied
with the constant reinforcement from significant others, are
important at the initial stages of their participation and may
eventually lead to spontaneous activity involvement [48]. The
argument of Pozeriene, et al. [48], is strengthened from their
involvement in Special Olympics, where they often choose
to participate in different sports mainly due to the extrinsic
rewards [49], travelling experiences and the influence from
their intimate environment and coaches [50]. Finalizing the
research findings and despite the above conflict, it appears
that the ongoing study of motivation, PA and exercise for
individuals with ID may eventually assist ‘our understanding
of the psychological processes underlying participation, and
assist in designing effective interventions’ [51] in the future.

Based on the above and the limited number of large
scale population research, the present study was designed
to examine the effect of the ‘Alive and Kicking' exercise
program conducted in five European countries, based on the
self-determination theory (SDT), upon the physical fitness
of the individuals with intellectual disabilities (ID) involved.
Exercise was perceived as ‘a subcategory of physical activity
that is planned, structured and organized, undertaken for
maintaining or improving fitness’ [52]. Physical fitness, in
turn, was defined as ‘a measure of the body’s ability to function
efficiently and effectively in work and leisure activities, to
be healthy and to resist in hypokinetic diseases’ [53,54]. In
the present study, the health-related physical fitness was
introduced, consisting ‘of those components of physical fitness
that have a relationship with good health. The components
are commonly defined as body composition, cardiovascular
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fitness, flexibility, muscular endurance and strength’ [55]. The
independent variables were group (experimental: individuals
with ID, and control: individuals without ID) and time (pre,
intermediate and post testing). The dependent variables
were the health-related physical fitness measures of aerobic
capacity, muscular endurance, explosive strength, flexibility,
agility and anthropometric measures.

Methods

Participants

Atotal of 200 individuals were involved in the present study
(males 54%, females 46%). The total sample was divided in
two parts: a) the experimental group (EG) consisting from 168
participants with ID, and b) the control group (CG) consisting
from 32 participants without ID. Intellectual disability (ID)
was defined according to the American Psychiatric Association
[56] as ‘intellectual and adaptive functioning deficits in
conceptual, social, and practical domains’ (p. 37). In general,
ID is associated with several characteristics and restrictions
in problem solving skills, interpersonal communication, self-
care, self-management, etc. The participants in the ID group
had a mean age of 26.54 years old (+ 7.78) and attended daily
centers in Cyprus (n = 32), France (n = 30), Greece (n =82) and
Portugal (n = 24). The centers provided daily support for the
rehabilitation, treatment and enhancement of functionality
for the individuals receiving their respective services. The
individuals attending these centers were all diagnosed with
ID, without comorbid conditions, did not attend any other
organized exercise/ physical activity program (e.g. Special
Olympics), they were able to follow simple verbal instructions
and cues, and were classified according to pre-determined
criteria [57,58] to those with either high (n = 61), moderate
(n = 69) or low functionality (n = 36). The non-ID group was
constituted from 32 undergraduate University students, 25.81
years old (+ 8.73) from Spain.

Measuring instruments

A demographic questionnaire was used initially to
gather general information for the participants involved.
Accordingly, the following measures were used to assess the
health - related physical fitness: anthropometric measures
(body height, weight, BMI), sit ups, pushups, long jump, sit
and reach, shuttle run and % mile (800 meters) walk/ run.
The selected measures were selected upon collaboration with
the staff involved and constituted parts of the Eurofit special
[12] or followed guidelines provided by established measures
and scholars in the field [59-61]. Verbal encouragement and
support was provided, when necessary, to the individuals in
the EG throughout the assessments.

Body height: A ruler or tape measure was placed against
the wall. The participants were instructed to remove their
shoes, keep arms by their side, feet together and face directly
in front. The upper back, buttocks and heels were in contact

https://www.heighpubs.org/jsmt m



The effect of a European-based exercise program upon the health-related physical fitness of individuals with intellectual disabilities: The alive

and kicking perspective

with the wall. Their height was assessed in centimeters, as the
distance from the floor to the highest point of their head.

Body weight: Measured in kgr, at the nearest 0.1 kgr,
with an electronic weight measure. The participants were
instructed to stand still, with hands by their side, wearing
athletic clothes (shorts and t-shirt) and without shoes.

BMI: The participant’s body weight, in relation to their
respective height, was estimated with the Body Mass Index
(BMI) as follows: Body weight (kgr)/[Body height (m)]?.

Sit ups: The participants performed as many bent knee sit-
ups as possible within 30 seconds [59].

Pushups: The participants placed their hands on the floor
with the elbows extended, toes (or knees) on the floor and
straight back. They performed as many pushups as possible
within 30 seconds [60].

Long jump: The participants jumped for distance, from
a standing start, and landed with feet together in an upright
position [60].

Sit and reach: A sit and reach box was used to assess
the flexibility of the hamstrings and low back muscles. The
assessment required from the participant’s to sit down, with
their feet straight, against the box. The box, in turn, was placed
against the wall and the participants were instructed to reach
forward, keeping at the same time their legs straight, and
place their hands as far in the box as they could. A scale 0-50
cm was placed at the top of the box and the participants had to
reach and retain the furthest position for at least two seconds
(or a count of two) [59].

Shuttle run: The participants covered the distance
between two lines, 15.24 meters apart, pick up a block, and
return at the start/finish line with the block at hand, as quickly
as they could. A simple hand watch was used for that purpose,
and the examiners recorded the time in seconds (e.g. 10 sec
55/100) the participants needed to fulfill the task [60].

The 12 mile (800 meters) walk/run: The participants
had to cover the % mile (800 meters) distance, walking or
running, as quickly as they could. The time required to cover
the distance was recorded in minutes and at the nearest
second (e.g. 6 minutes and 30 seconds) [61].

Statistical analysis

The Statistical Package for the Social Sciences (SPSS
Version 18) was used for data analyses. The data was
recorded and checked for outliers, according to the pre
specified criteria of + 2 for skewness and + 3.2 for kyrtosis
[62,63]. Separate univariate ANOVAs examined the effect of
the exercise program in the five European countries, upon
the health-related physical fitness of the individuals with
and without intellectual disabilities (ID) involved. Intraclass
coefficients were used for reliability analyses [64,65].
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Specifically, the Intraclass coefficients examined the stability
of the assessments across time. Following the criteria of Fleiss
[66] and LeBreton and Senter [67], Intraclass coefficients <
0.40 were considered poor, 0.41 to 0.75 fair to good, and >
0.75 were considered excellent. The 0.05 level of significance
was selected to test the null hypotheses, with univariate post
hoc comparisons and Bonferroni adjustments (0.05/c). The
criteria of Cohen, et al. [68], were used to evaluate the ANOVA
effect size (small: 0.01, medium: 0.06, large: 0.14).

Procedures

A power analysis was initially conducted to consider the
appropriate sample size to detect significant differences. The
effect size of Johnson, et al. [36], was used for that purpose (d =
0.87), since it was considered ‘the first to quantitatively assess
the efficacy of a fully-inclusive autonomy-supportive climate
on physical activity levels’ (p = 0.428) for individuals with and
without developmental disabilities. According to Grimm, et al.
[69], with an alpha level of 0.05, power of 0.80 and the criteria
of Cohen, et al. [68], (large effect size > 0.80), a minimum of 34
participants were required to detect significance [69].

A purposive sampling design was used to recruit the
experimental and control groups. The principles in the daily
centers were approached initially and invited to participate
in the ‘Alive and Kicking’ program. Upon agreement with the
principals, the staff (a coach and a psychologist, both with a
minimum of five years of experience with ID populations and
employed the last two years at the respective daily centers)
were informed for the purposes of the study and asked for
their active engagement and participation. The participants
with ID were invited afterwards, seeking for their agreement
to participate and signed the informed consent. Parental
involvement was also necessary, and consensus was provided
from all parents and caregivers approached.

The control group was recruited from a University in Spain.
The staff involved were faculty members from the Psychology
and the Physical Education and Sport Science Departments.
The staff initially posted a general sign on campus asking
their students to participate. The students who expressed
their interest were informed for the purposes of the study in a
separate session, provided their agreement to participate and
signed the informed consent form.

Accordingly, a 6-month preparatory phase was deemed
necessary (February to August 2018), to prepare the staff
involved (coaches and psychologists) and the participants for
the upcoming intervention (September 2018 to June 2019).
The staff received, from the members of the research team, a
mixture of group and individual training to develop a range
of strategies designed to increase their need supportive
behaviour. Initially, they were exposed to one, initial two-hour
workshop on the principles of self-determination theory and
needs supportive coaching (February 2018). The discussions
from this workshop led to the production of a bespoke, 36-
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page manual for developing and integrating needs supportive
coaching with an ID population (May 2018). This manual
consisted of a range of reflective exercises and coaching
tasks designed to develop a) awareness of current coaching
practices and b) strategies to promote self-determined
motivation in the target population and was based on existing
SDT intervention guides [70,71]. In June 2018, each coach
was provided with the finalised manual and was able to
email the research team with queries and comments about
their coaching and to discuss further any specific element. In
addition, an on-line forum was created in which coaches could
post comments and reflections on their use of the coaching
manual to gain feedback and peer-support. A further, on-line
webinar was provided to more fully discuss the intervention
procedures and to work through specific questions and
suggestions from attending coaches and psychologists.

At mid-June, the staff involved had to organize the
participants in the exercise groups for the upcoming
intervention. The participants, in the daily centers (EG) and
the University (CG), were provided with several options for
attending exercise programs such as swimming, track and
field, football, basketball, hiking and bicycling. Following the
participant’s preference, the staff organized teams of 5 - 8
individuals, who were prepared for the upcoming intervention.
The participants were organized into teams, during that period
(June to August 2018), and received introductory training,
once a week, according to the SDT principles (both EG and
CG). During the introductory training, they were all exposed
to the training of basic skills, expressed their preference for
the activities they were willing to participate, organized their
weekly team meetings, set up personal and team goals, and
developed a sense of cohesiveness and affiliation with the
other team members.

In an attempt to quantify the effect of the preparatory
phase, the participants in the experimental (EG) and control
(CG) conditions responded to the Youth Sport Environment
Questionnaire [72] measuring team cohesion (pre-June
vs. post-September). The YSEQ incorporates 18 items and
responses are provided on a 9-point Likert type format (from
strongly disagree: 1 to strongly agree: 9). The 18 items are
classified under two subscales named task cohesion (8 items;
e.g. “I like the way we work together as a team”) and social
cohesion (8 items; e.g. “some of my best friends are on this
team”). Eys, etal. [72], added two spurious (negative) items, to
support the detection of invalid responses. The mean subscale
scores for both task and social cohesion are estimated from
their respective items. In the present study, the participants
in the CG responded to the 9-point Likert format provided by
Eys, et al. [72]. The participants in the EG, in turn, responded
in a pictorial 3-point Likert type format, following previous
researchers [51,73] and the method introduced at the initial
stage of the ‘Alive and Kicking’ project [74]. The 18 YSEQ
items were simplified and rewritten, in a 3-point pictorial
format based on a ‘happy face’ variation (from 1: ‘not like me’,
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2: ‘a little bit like me’, and 3: ‘like me’). The pictorial YSEQ
questionnaire was administered to a pilot sample (N = 5) of
individuals with ID and no difficulties were recorded during
the data collection process (lasting 12-15 min).

Repeated sample t-tests were used to examine the
differences between the pre and post assessments of the
preparatory phase, in the task and social cohesion. The results
were significant for both groups (EG & CG). Specifically, the
participants in the EG had significantly higher mean post
test scores, comparing to their pre test scores, in the task (¢ =
-4.297, p = 0.000) and social (¢t = -2.163, p = 0.034) cohesion
subscales respectively. Similarly, the participants in the CG
had significantly higher mean scores at post testing, compared
to pre testing, in the task (t =-2.350, p = 0.031) and social (¢t =
-2.500, p = 0.023) cohesion subscales as well.

Accordingly, the intervention program was initiated on
September 2018 and terminated on June 2019. During that
period, each organized team attended the exercise program
twice a week, at the end of the daily schedule - usually in the
afternoon - while each training session lasted approximately
60-90 minutes. The sessions were cancelled only for the
Christmas holidays, from late December to early January
(approximately for 3 weeks). The participants attended at
least 80% of the training sessions [75] and their data was
retained for statistical analysis.

Each training session, for the participants in the EG, was
organized in a routine, according to the location of the daily
centres and the distance from the facilities where the exercise
program was held. The teams were gathering at the end of the
day in their respective centre, the equipment was checked,
and the participants were entering the buses used for their
transportation. One or two extra staff members were usually
escorting the team, including a medical staff carrying first aid
equipment for the treatment of injuries.

The coaches, in collaboration with the psychologists,
were responsible for the training sessions. They observed
the training, provided their district guidance and kept a brief
diary throughout. The planning was based on the guidelines
provided in the preparatory phase and from scholars [36,39]
who reported that the autonomy - supportive environments,
based on mastery and collaboration, may enhance the physical
activity levels of the individuals with ID involved. At the end
of each session, the teams gathered their equipment and
returned to the bus. A brief discussion was held into the bus,
with respect to individual and team goals, affiliation among
the team members, and the planning of the next training
sessions. The participants were challenged to offer ideas and
innovative thoughts for the next sessions, exercises they may
like to modify or try, ways to support their interrelatedness as
team members, etc.

In turn, the participants from the CG met on campus, where
the respective exercise programs were held (swimming, track
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and field, football, basketball, hiking and bicycling), at the end
of classes. The attempt was to follow the same principles and
methods followed for the EG. A routine was organized, and
the coach was responsible for the planning (in collaboration
with the psychologist) and implementation of the training
sessions. The participants were offered with alternatives
for executing the exercises, in an autonomy - supportive
environment, for setting up their individual and group goals,
and for strengthening their relationships with the other team
members throughout the activities involved. The psychologist
was present to help keeping the training diary, observed the
training, discussed with the coach and the participants and
provided individual or group consultation when necessary.

The assessment of the health-related physical fitness
components was planned at the begin (pre-September), during
(intermediate-February) and at the end of the intervention
program (post-June), during a training session. The coaches
were responsible for the data collection process, and the
psychologists were present to assist them. The EG provided
data from the three repeated assessments (pre-September vs.
intermediate-February vs. post-June), while the CG provided
data from the pre and post assessments (pre-September
vs. post-June). Throughout the preparatory phase and the
intervention programme, the members of the research team
were available for one-to-one support with the staff involved
to discuss the process of using the intervention materials,
provide suggestions and guidance.

Results

The skewness and kyrtosis indexes were not above their
respective cut off scores (+ 2 for skewness and + 3.2 for
kyrtosis) and the dependent variables (body height, weight,
BM], sit ups, pushups, long jump, sit and reach, shuttle run,
% mile walk/run) were retained for subsequent statistical
analyses. The effect of the intervention was examined with
repeated ANOVAs, separate across the two groups (EG and
CG). The reason was the fact that the EG was assessed three
times across the intervention (pre, intermediate and post),
while the CG was assessed twice (pre and post). Further, the
participants in the CG did not fulfill both the pre and post
assessments in the sit and reach and % mile walk/run tests.
The repeated assessments, separate for the two groups, are
presented in table 1.

Reliability analysis

The Intraclass coefficients were at the appropriate range
for both groups. The results are presented in table 2.

Experimental group

The repeated ANOVAs were not significant for the
anthropometric measures of body weight (F = 1.741, p =
0.191, n?=0.073) and BMI (F = 2.867, p = 0.072, n?= 0.115).
Surprisingly, the results were significant for the body height
(F = 9.561, p = 0.002, n?= 0.303). The univariate post hoc
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Table 1: Pre, Intermediate and Post tests.

Variable Pre Intermediate Post
EG
Weight 72.11+19.27 64.79 +18.16 71.75+18.55
Height 1.65+.97 1.66 +.98 1.66 +.97
BMI 26.39 +6.19 23.49 +4.86 26.28 + 5.87
Sit & Reach 8.28 +13.59 15.83 +6.24 10.00 +12.92
Sit Ups 14.76 +7.42 18.46 +5.73 16.60 +8.06
Push Ups 8.10+7.76 12.08 +10.01 9.46 +7.57
Long Jump 92.01 +49.68 143.74 + 47.79 96.22 + 48.40
Shuttle Run 10.44 + 4.46 9.85+1.45 10.18 +2.81
% Mile Walk/ Run 411 +159 290+72 374 +139
EG
Weight 70.73 +12.96 - 71.03+12.48
Height 1.68+.09 1.68 +.09
BMI 25.09 +3.89 - 25.11+4.36
Sit & Reach 2489 +7.16 -

Sit Ups 15.60 +5.15 - 19.63 +8.46
Push Ups 13.52+8.43 - 16.39+7.18
Long Jump 162.03 +35.89 - 170.79 + 36.49
Shuttle Run 7.03 +.56 7.08 +.49
% Mile Walk/Run - 259.13+67.82

Table 2: Intraclass Reliability Coefficients

Variable Intraclass Coefficients
EG CG
Weight 0.998 0.989
Height 0.998 0.999
BMI 0.995 0.989
Sit & Reach 0.848
Sit Ups 0.871 0.736
Push Ups 0.976 0.941
Long Jump 0.992 0.975
Shuttle Run 0.953 0.978
¥ Mile Walk/Run 0.942

comparisons with Bonferroni adjustment (0.05/2) were: a)
significant for the Intermediate vs. Post (F = 11.733, p = 0.002,
n? = 0.348) comparison and b) not significant for the Pre vs.
Intermediate (F = 4.632, p = 0.043, n?= 0.174) comparison.

With respect to the flexibility assessment (sit & reach),
the results were significant (F = 8.373, p = 0.001, n?= 0.295).
The post hoc analyses were: a) not significant for the Pre vs.
Intermediate (F=1.473,p =0.239,?=0.069) but b) significant
for the Intermediate vs. Post (F = 6.054, p = 0.023, n?= 0.232)
comparison.

The results were significant with respect to the sit ups (F =
11.085,p=0.001,n?=0.357), pushups (F=5.848,p=0.010, n*=
0.226)andlongjump (F=11.271,p=0.001,1?=0.360) repeated
tests. The significance was evident for the Intermediate vs.
Post comparisons across the three assessments (sit ups: F =
16.035, p = 0.001, n? = 0.445; pushups: F = 5.170, p = 0.034,
n?=0.205; long jump: F = 10.648, p = 0.004, n?= 0.347), while
no significance was found between the Pre and Intermediate
(situps: F=0.047, p = 0.830, n?= 0.002; pushups: F = 2.667, p
=0.118,7?=0.118; long jump: F = 1.482, p = 0.238, n?= 0.069)
assessments.
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The ANOVAs were significant for the % mile walk/run (F =
5.108, p = 0.011, n?= 0.196) but not significant for the shuttle

run (F = 0.203, p = 0.793, n? = 0.010). With respect to the % 121
mile test, the significance was due to the Pre vs. Intermediate
comparison (F = 10.635, p = 0.004, n?= 0.336). No significant 81
differences were found between the Intermediate vs. Post
comparison (F=1.615,p =0.218,n?=0.071). “l
ol

Control group Intermediate Post

16

The ANOVAs were not significant for the anthropometric Figure 4: EG: Repeated ANOVAS for the pushups (Pre vs. Intermediate: F = 2.667, p
measures of body weight (F = 1.864, p = 0.186, n’ = 0.078),
body height (F = 1.303, p = 0.266, n?= 0.056) and BMI (F =

160

2.259, p = 0.147, n?= 0.093). The results were significant with
respect to the sit ups (F = 13.461, p = 0.001, n?= 0.391) and 120
pushups (F = 21.488, p = 0.001, = 0.506), but not significant
for the long jump (F =4.012, p = 0.058, n?= 0.160) and shuttle 80
run (F=0.938, p = 0.344, n’= 0.045) tests. 40
The significant findings, separate for the EG and CG, are o

presented in figures 1 to 8. Intermediate  Post

=0.118, n?= 0.118; Intermediate vs. Post: F = 5.170, p = 0.034, n?= 0.205).

Figure 5: EG: Repeated ANOVAs for the long jump (Pre vs. Intermediate: F = 1.482,

p =0.238, n?= 0.069; Intermediate vs. Post: F = 10.648, p = 0.004, n?= 0.347).

500

Pre Intermediate Post

Figure 1: EG: Repeated ANOVAs for the body height (Pre vs. Intermediate: F =
4.632, p = 0.043, n?= 0.174; Intermediate vs. Post: F = 11.733, p = 0.002, n?= 0.348).

m

Intermediate Post

20 Figure 6: EG: Repeated ANOVAs for the % mile walk/ run (Pre vs. Intermediate: F =
10.635, p = 0.004, n?= 0.336; Intermediate vs. Post: F = 1.615, p = 0.218,n?= 0.071).

24+

W Sit & Reach

Pre Intermediate Post

Figure 2: EG: Repeated ANOVAs for the sit and reach (Pre vs. Intermediate: F =

1.473, p = 0.239, n?= 0.069; Intermediate vs. Post: F = 6.054, p = 0.023, n?= 0.232).

Pre Post

Figure 7: CG: Repeated ANOVAs for the sit ups (F = 13.461, p = 0.001, n?= 0.391).

24+
181 241
.
N
o
Pre Intermediate Post

Pre Post

Figure 3: EG: Repeated ANOVAs for the sit ups (Pre vs. Intermediate F = 0.047,p =
0.830, n?= 0.002; Intermediate vs. Post: F = 16.035, p = 0.001, n?= 0.445).

Figure 8: CG: Repeated ANOVAs for the pushups (F = 21.488, p = 0.001, n?= 0.506).
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Discussion

The study examined the effect of the European-Based
‘Alive and Kicking’ exercise program upon the health-
related physical fitness of the individuals with and without
intellectual disabilities (ID) involved. The principles of the self-
determination theory (SDT) guided the 6-month preparatory
phase and the 9-month intervention period throughout. The
participants in the experimental group (EG) were recruited
from daily centers for individuals with ID, in four European
countries (Cyprus, France, Greece and Portugal), while the
participants in the control group (CG) were same-aged
undergraduate students from Spain. The analyses revealed
positive results with respect to the health-related fitness
of the ID group who improved their performance, from
pre to post testing, in most of the variables assessed (sit &
reach, pushups, sit ups, long jump, %2 mile walk/run). The
improvement was quicker for the %2 mile aerobic test, from the
pre (September) vs. the intermediate (February) assessments.
With respect to flexibility (sit & reach), explosive strength
(long jump) and muscular endurance (sit ups, pushups), the
improvement was attributed to the difference between the
intermediate (February) vs. post (June) assessments. In turn,
the participants from the CG improved mainly in the muscular
endurance components (sit ups and pushups), from the pre
(September) to post (June) assessments.

The 9-month intervention was designed to enhance the
satisfaction of the basic psychological SDT needs (autonomy,
competence, relatedness) and the attainment of intrinsic
motivation during the involvement in the exercise program.
The enhancement of self-determination was manipulated
through the choices provided to the participants during
training, the attainment of flexible personal and team goals
leading to a climate of excitement, increased persistence,
interest and competence, and the sense of belonging to their
assigned teams [19,35]. The preparatory phase was deemed
essential to prepare both the staff (coach and psychologist)
and the participants for the upcoming intervention. During
that period, the staff involved became theoretically and
practically accustomed to the SDT principles leading to
intrinsic motivation, while the participants learned to express
their preferences, set up their own and team goals and
developed bonds with the staff and their respective team
members.

The present findings are in line with the limited number of
studies in the field. Carmeli, et al. [76], for example examined
a sample of adults with ID who participated in a 10-month
exercise intervention study. The researchers reported
improvement of their well-being, social acceptance and a high
exercise adherence rate of 91.5% for the individuals involved
[76]. Simpson, et al. [38], conducted a 12-session intervention,
based on the SDT, upon the exercise skills and fitness of
individuals with disabilities (including ID). The researcher
found that the participants managed to attain their fitness
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goals, and increased their skills throughout the intervention
[38]. Johnson, et al. [36], examined the effect of autonomy
based instruction in an inclusive adapted program, on
involvement in moderate to vigorous physical activity (MVPA)
of individuals with and without developmental disabilities.
The researchers stated that the participants spent more
time in MVPA during the autonomy based instruction and
‘future studies should consider longer intervention durations,
follow-up, or both, to examine the relationship between levels
of autonomous climates and physical activity over the long-
term’ [36]. Kelly, et al. [35], examined the effect of a six - week
yoga intervention program upon the self-determination and
anxiety of individuals with developmental and intellectual
disabilities. The researcher concluded that the participation
was associated with increased self-determination and
decreased anxiety for the individuals involved [35]. Kraiss, et
al. [37], examined the effect of interventions incorporating a
wearable technology (Fitbit) to enhance the involvement in
PA of young individuals with intellectual and developmental
disabilities. The researcher followed the SDT principles
and found that the participants managed to increase their
involvementin PA (number of daily steps), reach their personal
goals and exhibit consistency in step counts across time [37].
Finally, Hutzler and Korsensky, et al. [39], in a systematic
review, examined the motivation correlates towards physical
activity (PA) of individuals with ID. The researchers provided
the evidence from studies assessing the motivational effects
upon, for example, swimming performance and aerobic
fitness and concluded that practitioners are not aware of
strategies enhancing motivation to support exercise and
PA interventions. Possibly, the improvement in physical
conditioning during PA and exercise programs may act
as a mediator for the enhancement of the psychological
determinants and the initiation and maintenance of PA and
exercise habits. ‘Further investigations are required to better
establish the evidence of effective motivational modalities in
facilitating participation in exercise of both young and adult
persons with ID’ [39].

The present study is also in line with previous findings
examining the association between the involvement in PA/
exercise programs and the SDT elements for individuals with
disabilities in general [77-82]. Majnemer, et al. [77], found
that individuals with cerebral palsy are benefited in exercise
programs that take into consideration their preferences and
that seek to enhance their intrinsic motivation. Kwan, et al.
[78], reported a direct association between motivation and
PA involvement in children with developmental coordination
disorder. Sit, et al. [83], found greater involvement in
PA during recess (more autonomous) compared to PE
instruction (less autonomous) in a sample of children with ID.
McLoughlin, et al. [79], attributed the involvement in sports
participation to the self-determination motives for athletes
with physical disabilities and noted that specific barriers (e.g.
cost, time constraints, opportunities) need to be addressed.

https://www.heighpubs.org/jsmt | 088



The effect of a European-based exercise program upon the health-related physical fitness of individuals with intellectual disabilities: The alive

and kicking perspective

Perreault, et al. [80], suggested that wheelchair basketball
athletes do not differ to their counterparts without disabilities
and the exhibited self-determined motivation was associated
with elevated involvement and psychological functioning.
Banack, et al. [81], reported a strong association between the
intrinsic motivation and the perceived coaches’ autonomy
and suggested that the athlete’s motivation to compete in
Paralympic sports is associated with coaching behavior across
time [81]. Finally, Todd, et al. [82], found that an intervention
based on the SDT principles enhanced sustained participation
in physical activity (cycling) in a group of three individuals
with severe autism.

The present findings are promising, and the above
literature came up to confirm that argument. But what was
happening throughout the 9-month intervention in the five
European countries is only something to speculate upon,
based on the feedback the research team received from the
staff and the examination of their respective diaries. The
training sessions were developed by the staff involved and
designed to enhance the self-determination elements of
autonomy, competence, and relatedness. It can be assumed
that the participants always had the option to select the
activities they were involved during each session. The coaches
introduced the activity stations and the participants were
asked to visit the station they preferred, with the other team
members, for as long as they desired. These options possibly
developed an autonomy-supportive climate which, in turn, led
the participants to experience a sense of control [35], increase
their active time and engagement in high intensity activities
during training [36].

The sequence of the activities and the difficulties the
participants faced were progressive, more and more
challenging across time and throughout the intervention.
The freedom of options in each training session may have
increased their excitement and interest, which, in turn, led to
higher persistence [19,84]. The participants set up their own
goals and worked according to their own potential, under the
coaches’ guidance and encouragement, without experiencing
negative feedback, comments and threats. This speculation
is strengthened from previous researchers who supported a
strong association between autonomy and motor competence
[85]. Others have reported that the autonomy environment
increases the intrinsic motivation, perceptions of ability [86-
89] and enhances the achievement of desired outcomes [57].
Further, a direct association between the involvement in PA
and the perceived competence of the individuals involved
was suggested by Teixeira, et al. [90], while Heller, et al. [91],
stated that exercise and health education may enhance the
self-efficacy of the individuals involved. According to Deci
and Ryan [18], the events enhancing competence may lead to
intrinsic motivation, especially when the individual operates
in an autonomy structured environment which promotes
challenges, positive feedback and ‘freedom from demeaning
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evaluations’ (p. 70). The present findings are mainly in
agreement with the above researchers since the participants
stated several times that they managed to reach their personal
goals, felt better for themselves, their teammates and coaches
across time and improved their skills and fitness levels.

Social bonds were encouraged in the present study, with
the other team members, and the staff claimed that the
participants developed a sense of belongingness with their
teams throughout the preparatory phase and the intervention
program. The participants reported that their affiliation with
their teammates and the staff was essential for experiencing
fun and remain active throughout their involvement. They
often encouraged both the staff and their teammates during
the training sessions, hugged them and appraised their
efforts. Smiles, laughter and positive feedback were the most
frequent responses observed and the participants looked
forward to the next session. This finding is not in agreement
with Edmunds, et al. [92], who stated that the relatedness
element of the SDT is frequently under-emphasized in the
literature. Frielink, et al. [57], on the other hand claimed that
interventions promoting intrinsic motivation are enhanced by
feelings of relatedness among team members. Ryan, et al. [93],
reported that relatedness is essential in younger individuals,
while Pan and Frey [94], claimed that adults and those with
developmental disabilities may need additional social support
to attenuate changes in their daily exercise habits. According
to Johnson, et al. [36], adolescents and adults, with and
without disabilities, may require more external support to
sustain their motivation and engagement in PA and organized
exercise on their own. The external support in the present
study was provided by the staff involved in the ‘Alive and
Kicking’ program who attempted to enhance the affiliation
among the team members, throughout the preparatory and
main phases, removed the barriers, retained the interest, and
enhanced the intrinsic motivation of the individuals involved
throughout the 9-month intervention.

The present study suggests that the intervention study,
conducted across five European countries, can improve the
health-related physical fitness of the individuals with and
without ID involved. This finding is essential if we consider
that individuals with ID engage in less than the recommended
amount of daily PA [11], experience sedentary lifestyle [1]
and elevated risks from associated health problems [6,7].
According to Kraiss, [37], the practitioners need to motivate
individuals with and without ID to increase their engagement
in PA and exercise programs. This claim is supported by
Reid, et al. [95], who stated that individuals with ID often
experience low motivation to engage in healthy activities
and poor quality of life. The SDT used in the present study
provided the general motivation framework that guided the
intervention throughout. The findings confirmed previous
researchers who stated that self-determination is a significant
predictor of health outcomes for individuals with ID [96,97],
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while others stated that engagement in PA may improve self-
determination for individuals with ID [90,98]. In any case, the
association between self-determination and engagement in
beneficial daily exercise is supported in the present study, but
whether engagementin exercise and PAleads to increased self-
determination or vice versa is an issue for future researchers
to examine.

Certain limitations do not allow generalization of the
present findings without caution. First, the ID (experimental)
sample was heterogeneous with respect to their country of
origin, age and functionality, while the non-ID (control) sample
was more homogeneous and constituted from University
students who actively participated in the program. Deci, et
al. [23], however stated that the ‘psychological nutriments’ of
the SDT (autonomy, competence, relatedness) are universal
and the culture or location do not alter the requirement to
experience satisfaction of the three needs in order to reach
intrinsic motivation. The absence of non-participant controls
(with and without ID) is in agreement with Hutzler, et al. [39],
who claimed, in their systematic review, that only two studies
were identified assessing the effect of exercise programs
on participants (with ID) vs. non participants. Further,
the effect of the intervention upon individuals who differ
according to age and functionality is always an option for
future researchers to consider. Second, there was no access
to personal records and certain conditions, mainly due to
confidential policies throughout the five European countries
involved. Related syndromes therefore (Down syndrome) or
comorbidities, especially for the low functioning ID group,
were not recorded [4]. Third, the data collection process
during the intervention was conducted from the coaches in
general, and the staff involved were present to assist. The
coaches were trained and experienced for conducting the
assessments, and the reliability evidence confirmed that
the data files were proper for statistical analyses. However,
specially designed equipment (e.g. motion sensors) were not
used [11] and it is uncertain whether the ID group (especially
the low functioning) fully attended the tasks, understood
exactly what was expected for them to do and gave their best
effort throughout [99].

Fourth, both the assessments and the implementation of
the ‘Alive and Kicking’ exercise program were conducted from
the same individuals, who were not blind to the purposes of
the intervention, had previous experience with the individuals
involved (both with and without ID), were qualified, trained,
and were kept motivated throughout the intervention. This
limitation, although necessary to report, is in agreement with
Frey, etal. [100], who claimed that lack of staff motivation may
be a hazard for effective interventions with individuals with ID.
Overall, the effect of social desirability may not be surpassed
and future researchers may need to address this issue. Fifth,
certain outcome variables may be missing, such as quality of
life, depression and anxiety [101]. Sixth, itis uncertain whether
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the improvement in health-related physical fitness facilitated
the participants to become more intrinsically motivated,
or whether the intrinsic motivation and the satisfaction of
their basic psychological needs (autonomy, competence, and
relatedness) led them to engage more actively in the program
and improve their health-related physical fitness scores.
Seventh, it was not feasible to combine the data files from the
ID and non-ID groups, mainly because the IDs were assessed
three times throughout the intervention (pre, intermediate,
post) while the non-IDs were assessed twice (pre and post).
Further, the aerobic fitness improved quicker (from pre
vs. intermediate assessments), while flexibility, explosive
strength and muscular endurance required a little more
time (intermediate vs. post assessments) for the ID group. A
solid scientific explanation was not feasible, and the coaching
diaries led us to consider that the experimental unit received
more aerobic stimuli at the initial stage of the intervention
(September through February), while the second stage
(February to June) incorporated more stimuli related to the
enhancement of flexibility and strength. Still, the significant
findings for height were unexpected, but examination of
the respective mean scores revealed only minor differences
across time for the ID group. The wide sample size therefore
may have been the reason for this unexpected finding. Eighth,
the present study assimilated a quasi-experimental design,
without initial randomization, with an attempt to collect
quantitative evidence and generalize the respective findings.
A portion of the data however was qualitative and was based
upon the coaches’ diaries, anecdotal reports and notes, and
the feedback the staff provided to the members of the research
team. Future researchers therefore may need to incorporate
both quantitative and qualitative methods of data collection
(multi-method), with solid methodological procedures to
analyze the qualitative evidence (e.g. direct content analysis)
in order to support their respective findings [35,102].

Conclusion

Despite these stated limitations, many of them unavoidable
given the large-scale, real-world nature of the research design,
the currentresearch does provide some promising preliminary
evidence to support the feasibility and potential fitness
benefits of integrating theoretically informed strategies aimed
to enhance motivation into traditional coaching programs
for individuals with intellectual disabilities. With a relatively
resource-efficient intervention designed to educate coaches
how to promote a needs-supportive sporting environment,
the present research was able to demonstrate significant
improvements in a wide range of physical parameters that
are, in turn, predictive of physical and psychological well-
being in individuals with ID and contribute to enhanced levels
of functioning and integration.
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