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This study investigated the effects of two physical exercise programs for adults with
intellectual and developmental disabilities. Twenty-one participants were assigned
to an indoor group (IG, n=7; 24-week gym intervention with machine), an
outdoor group (OG, n=7; 24-week outdoor intervention with low-cost materials)
or a control group. The outcomes assessed included quality of life, dementia, and
functional capacity. The IG significantly improved physical well-being compared
with the control group (p =.017). There were no significant differences in dementia
score between groups and moments. Postintervention, the IG showed improve-
ments compared with the control group for the 30-s sit-to-stand test (p =.03), timed
up-and-go (p =.00), and 6-min-walk test (p =.033) and between moments in the IG
for 30-s sit-to-stand test (pre # post; p=.007) and 6-min-walk test (pre # post;
p=.007). Outdoor interventions appeared effective for physical well-being, while
indoor interventions using weight-training machines benefited functional capacity.
No significant effects were observed for dementia/cognitive decline.
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For the World Health Organization, quality of life (QoL) concerns the indivi-
dual’s perceptions of their position in life, in the context, culture, and value system to
which they are inserted, considering the relationship with their goals, expectations,
standards, and concerns. The multidimensional construct was validated assuming
seven domains: (a) physical health, (b) psychological domain, (c) level of indepen-
dence, (d) social relationships, (e) environment, (f) spirituality, and (h) personal
domain (World Health Organization, 1998). On the other hand, for Schalock and
Verdugo (2002), QoL refers to a set of factors that address the individual’s well-
being, or the perception of their social position, in the context and culture to which
they are inserted, assuming sociocultural values, needs, expectations, and individual
preferences. It is a multidimensional phenomenon composed of factors: (a) Indepen-
dence, (b) Social articipation, and (c) Well-Being and Domains: (a) Personal
Development, (b) Self-Determination, (c) Interpersonal Relations, (d) Social Inclu-
sion, (e) Rights, (f) Emotional, (g) Physical, and (h) Material, influenced by personal
characteristics and environmental contexts (Schalock et al., 2010).

The concept and study of QoL in individuals with intellectual and develop-
mental disabilities (IDD) have been the topic of interest of various stakeholders
with practical implications for interventions conducted with this population
(Schalock & Verdugo, 2002). In individuals with IDD, characterized by a deficit
of intellectual and adaptive functioning in the conceptual, social and practical
domains, identified with mild, moderate, severe, and profound degrees and
developed before 18 or 22 years old (Schalock et al., 2021), measuring QoL
allows: (a) to understand their degree of satisfaction, (b) understand personal
perceptions, (c) support decision making, (d) evaluate the intervention, and
(e) evaluate theoretical models. This measurement allows us to direct the individual
to the life he likes and values.

In this population early aging process starting at age 40 (Tse et al., 2018),
leading to early onset of physical health problems, functional disability, visual and
hearing problems, dementia, chronic diseases. In addition, this early aging affects
the successful performance of their activities of daily living and consequently their
perceived QoL (Lifshitz et al., 2008). Improved medical care, health care, and more
targeted interventions for the individual have gradually increased the life expec-
tancy of people with IDD. On the other hand, this increase in life expectancy has
also increased the rate of individuals with IDD and dementia. The incidence of
dementia in this group was found to be up to five times higher than in the general
population, being the most important cause of morbidity, QoL, and mortality in this
population (Janicki, 2011). People with preexisting cognitive compromise seem
to be less resilient to developing symptoms when age-related neuropathological
damage occurs.

At the same time, in this population, physical inactivity and sedentary lifestyles
prevail (Dairo et al., 2016), not meeting the World Health Organization PA
guidelines (WHO, 2020). Due to their physical inactivity and sedentary lifestyles,
individuals with IDD have low levels of physical fitness (decreasing their functional
capacity and success in performing activities of daily living), with increased risk of
acquiring other comorbidities such as Type II diabetes, hypertension, cholesterol,
and metabolic syndrome (de Winter et al., 2012), affecting their QoL.

One of the reasons found in the literature for physical inactivity and sedentary
lifestyles in individuals with IDD is the existence of barriers that prevent/hinder
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their practice namely lack of adapted physical exercise (PE) programs, limited
financial resources, and lack of places to practice (Jacinto, Vitorino, et al., 2021).
Therefore, there is a scarcity of research, including little clarity in intervention
protocols used and a variety of methodologies addressing the applicability of
nonpharmacological, psychological, and psychosocial interventions, as is the case
of PE programs, for the promotion of the several variables.

One of the most studied relationships is between exercise and the promotion of
physical fitness, confirming its direct impact on functional capacity. Taking into
account, studies about dementia and cognitive decline only assess a few number of
variables that may be associated but that alone do not represent it, such as attention
(Ptomey et al., 2018), memory (Ptomey et al., 2018), and language fluency
(Ringenbach et al., 2016). Regarding QoL, an 8-week multidisciplinary exercise
intervention program aiming to improve muscle strength, flexibility, balance,
aerobic fitness, and educational advice to increase physical activity found signifi-
cant differences, F'=4.18, p=.04; however, the PE program is not clarified (Pérez-
Cruzado & Cuesta-Vargas, 2016). On the other hand, a previous systematic review
associated the effects of PE on variables that are related to QoL, namely pain,
general health, and anxiety (Bartlo & Klein, 2011). In studies that focus on physical
activity, this variable has been found to be a predictor of QoL (Carbd-Carreté et al.,
2016); however, studies with PE programs are still care or unclear. Therefore,
alternative and innovative solutions to promote/maintain physical function, reduce
the risk of onset of dementia/cognitive decline early in life, and promote/maintain
QoL of individuals with IDD should include PE.

However, the situation of institutions providing support to individuals with IDD
differs greatly, depending on the country or region (Hunt et al., 2022; Kroneman
et al., 2012), and the possibilities of assessing and prescribing PE can be compro-
mised. First, there are the financial difficulties, as these institutions depend largely on
donations, government subsidies, or private funding (Beadle-Brown et al., 2021;
Hunt et al., 2022; Mitra et al., 2017; Sim et al., 2017). In addition, the cost of
maintaining functioning installations is high due to the need for specialized equip-
ment, therapies, and qualified professionals (Beadle-Brown et al., 2021; Clemente
et al., 2022; Hunt et al., 2022). Sometimes the availability and maintenance of this
specialized equipment are inadequate, making it deteriorate more quickly, limiting
accessibility and the effectiveness of the support provided (Clemente et al., 2022;
Hunt et al., 2022; Mitra et al., 2017). We are also talking about places where the
remuneration of professionals is low, as well as the working conditions, which can
lead to high staff rotation, affecting the continuity of care for individuals with IDD
(Bogenschutz et al., 2014; Lindsay et al., 2023). Although some institutions can offer
a wide range of services, the quality can differ, with some institutions offering high-
quality services and other basic services (Hunt et al., 2022).

Considering all the barriers to the practice of physical activity presented
herein, and that not all institutions that support individuals with IDD have the same
financial, space, and material conditions, we aimed to build these two proposals for
differentiated intervention programs (indoor and outdoor) so that any institution,
regardless of its conditions, can offer regular practice. In addition, apart from the
impact that these two strategies/proposals could have on the variables that will be
assessed, they could also attenuate/reduce the barriers to practice that have been
highlighted.
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Taking this introductory approach into consideration, the present nonrando-
mized experimental study aimed to assess the effects of two 24-week exercise
program (indoor and outdoor) on functional capacity, dementia/cognitive decline,
and QoL in institutionalized individuals with IDD.

Methods

This study followed a nonrandomized experimental methodology, following the
assumptions of the Declaration of Helsinki (World Medical Association, 2013) and
was approved by the Ethics Committee of the Faculty of Sport Sciences and
Physical Education—University of Coimbra. All participants and family members
were informed about the purpose of the study, potential implications and methodo-
logical procedures, and signed an informed consent form before participating in the
study. This study followed a predetermined published protocol (Ferreira et al.,
2022), carried out following several previously guidelines (American College of
Sports Medicine & Medicine, 2021; Jacinto, Oliveira, et al., 2021; Jacinto, Matos,
et al., 2023; Jacinto, Oliveira, et al., 2023), using exercise as a major intervention
tool to improve functionality, cognitive function, and QoL in individuals with IDD.

Participants

Adult institutionalized volunteers from Leiria region (Center Portugal) participated in
the exercise intervention program. Participants were selected using the following
inclusion criteria: (a) adults with IDD; (b) without medical contraindications; (c) age
over 18 years; (d) with mild, moderate, or severe IDD diagnosis (Down syndrome
inclusive); (e) success in performing movements such as pulling/pushing; (f) ability to
carry out the intended assessments; and (g) no participation in PE in the previous
6 months. Additionally, we also used the following exclusion criteria: (a) individuals
who cannot commit for 6 months, (b) individuals with other associated pathologies,
(c) contraindications to PE, (d) inability to walk unassisted, (e) profound IDD,
(f) inability to communicate, and (g) nondelivery of the duly signed informed consent.
Due to the special characteristics of IDD population and to the logistic intrinsic
constraints related with the development of intervention studies, the sample size
included 21 participants aged between 18 and 65 years (10 women, 11 men,
M, =43.04 £ 11.18 years) who agreed to participate in the intervention program. A
power analysis (calculated using G*Power, version 3.1.9.7) showed that a sample of
at least 15 was required to detect a medium effect size of 0.5 (a=.05, 1 —3=0.95)
using a repeated-measures analysis of variance, in agreement with some previous
studies (Cicone et al., 2018; Fujita et al., 2021). Effect size of 0.5 was chosen given
that this value was verified from studies investigating the effects of exercise on the
variables of interest in our study (Bartlo & Klein, 2011; St. John et al., 2020).

Instruments

Quality of Life

The Portuguese version of the Personal Outcomes Scale (Simdes et al., 2016) was
used. The instrument was applied by technicians with specific training aiming to
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evaluate QoL in people with IDD. The Personal Outcomes Scale includes eight
domains (Personal Development, Self-Determination, Interpersonal Relations,
Rights, Emotional, Physical, and Material) grouped into three dimensions (Inde-
pendence, Social Participation, and Well-Being), each containing five questions,
making a total of 40 questions, presented with three response options, using the
Likert format.

Cognitive Function/Dementia

The Mini-Mental State Examination (MMSE) is a simple paper and pencil test with
an easy and quick application (about 5-10 min) aiming to screen cognitive deficit or
dementia. MMSE test was adapted to the Portuguese population by Guerreiro et al.
(1994) and used with IDD population (Paiva et al., 2020). The thirty items
questionnaire (scored 0 value—when the person gives an incorrect answer, or
simply does not answer, or scored 1value—when the person answers correctly), is
organized in six domains: Orientation (which assesses recent memory, attention
and the temporal-spatial orientation), Retention (assesses attention and short-term or
primary memory), Attention and Calculation (assesses calculation ability, attention
and immediate and working memory), Evocation (assesses recent or secondary
memory), and Language (assesses spontaneous speech, listening, repetition, nam-
ing, reading, and writing). The maximum test score is 30 points, with higher scores
indicating better results. Its score ranges from 0 to 30 points, and the cut-off values
that classify individuals into cognitive profiles are: (a) severe cognitive impairment
(1-9 pts), (b) moderate cognitive impairment (10-18 pts) mild cognitive
impairment (19-24 pts), and (c) normal cognitive status (25 pts and above).

Functional Capacity

The Fullerton battery of functional tests (Rikli & Jones, 1999) was used to assess
physical fitness, namely:

a. The “sit-to-stand” 30-s test, validated for the IDD population (Cabeza-Ruiz
et al., 2019) evaluated the strength and resistance of the lower limbs. The
purpose of the test is to assess the strength and the resistance of the lower limbs
(number of executions in 30 s without using the upper limbs). The test begins
with the participant sitting in the middle of the chair, with the back straight and
feet shoulder-width apart and fully supported on the floor;

b. The “timed up-and-go” test, validated for the IDD population (Cabeza-Ruiz
et al., 2019), aimed to assess physical mobility, namely speed, agility, and
dynamic balance;

c. The “6-min-walk” test validated for IDD population (Cabeza-Ruiz et al.,
2019) aimed to assess aerobic resistance by covering the greatest distance
in 6 min.

Procedures

Participants were taken to a laboratory environment (Faculty of Sport Sciences and
Physical Education, University of Coimbra) where the evaluations were carried
out. The space was large and isolated, the temperature was controlled (with
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exception the 6-min walk test which was performed abroad), and each step of the
evaluation was organized to provide maximum comfort and privacy for the
participants. The team of researchers provided all the information on the proce-
dures and objectives and answered all the participant’s questions.

Three moments of evaluations were carried out during the PE program (initial,
Week —1; intermediate, Week 12; final, Week 24.) To minimize differences in
procedures, the same team carried out the assessments at different times. All
assessments were carried out in a controlled environment, during the morning or
with only breakfast, due to the characteristics of the participants themselves and the
taking of medications. The researchers responsible for the evaluations did not have
any knowledge of the group belonging to each participant, with the exception of
the principal researcher.

Participants were allocated to one of the three groups: (a) indoor training group
(IG) with sessions carried out in a gym, using weight machines and cardio fitness
equipment, (b) outdoor training group (OG) with sessions using low-cost materi-
als, and (c) control group (CG) with participants continuing to do their normal
activities based on their interests and availability to get involved with PE programs.
The training groups underwent a 24-week combined exercise intervention twice a
week for approximately 45 min. Intervention programs of this duration were
prescribed because one of the barriers to physical activity is that current programs
are short term (Jacinto, Vitorino, et al., 2021). CG participants were encouraged to
maintain their usual lifestyle. Throughout the 24 weeks, participant’s attendance
sessions were recorded with an IG attending average of 78% and an OG attending
average of 76%.

Intervention

Indoor Training Program

The indoor PE program was carried out in a gym with weight machines and cardio
fitness equipment. The PE program was divided into four parts. Part I: playful game
or shuttle run (5—7 min). Part II: aerobic training (treadmill; 10 min; 40%—-80% of
heart-rate reserve; between 12 and 17 according to the Borg Rating of Perceived
Exertion (RPE) Scale (Borg, 1982); between 5 and 8 according to the Borg CR-10
Scale (Borg, 1998). Part III: strength training (more or less 25 min; leg press +
chest press +leg extension + lat pull down +leg curl + shoulder press; 40%—80%
of 3-repetition maximum; 10-15 repetitions; two to three sets). Part IV: four static
stretches (30-60 s each).

Outdoor Training Program

The outdoor PE program was carried out in a natural environment near the
institution. Natural environments, which for the purpose of this experimental
study, are defined as “any outdoor spaces with elements of nature, from pure or
seminatural areas, to urban green or blue spaces, including green infrastructure”
(Silva et al., 2018). The PE program was divided into four parts. Part I: playful
or shuttle run (5-7 min). Part II: aerobic training (walking; 10 min; 40%—80% of
heart-rate reserve; between 12 and 17 according to the Borg RPE Scale [Borg,
1982]; between 5 and 8 according to the Borg CR-10 Scale [Borg, 1998]). Part I1I:
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strength training (more or less 25 min; Sit to stand from the chair + TheraBands;
Low row + TheraBands; Low row + TheraBands; Sitting unilateral knee exten-
sion + shin guards; Chest press + TheraBands; Standing unilateral knee flexion +
shin guards; High row or seated shoulder press + TheraBands; 215 reps depending
on the OMNI resistance-exercise scale [Robertson et al., 2003]; three sets). Part IV:
four static stretches (30—-60 s each). Progression of exercises with changing the
resistance of the TheraBands and shin guards.

Statistical Analysis

Descriptive statistics including mean and SD were calculated for studied variables.
The Shapiro—Wilk (n <50) and Levene’s test were used to verify data normality
and homoscedasticity, respectively. Thus, to understand whether there were
differences between groups, a Kruskal-Wallis test was performed. For comparison
and identification of possible differences in each group, the Wilcoxon signed-rank
test and Friedman’s test were used. Both of these tests are nonparametric analysis
of variance’s correspondence and adjusted for small samples testing. The multiple
comparison test used the Bonferroni correction (i.e., alpha level/number of tests) to
avoid error Type I (Ho, 2014). The effect size n* (appropriate for the Wilcoxon test,
which allows two paired groups to be compared) was calculated and the assumed
reference values were as follows: “small” effect >.01, “medium” effect >.3, and
“large” effect 2.5 (Cohen, 1988; Fritz et al., 2012). In turn, Kendall’s W effect size
(suitable for Friedman’s test, which allows comparing two paired groups) was
calculated and the assumed reference values were as follows: “small” effect >0.01,
“medium” effect 20.3, and “large” effect 0.5 (Cohen, 1988; Fritz et al., 2012).
The significance level to reject the null hypothesis was set at 5%, and analyses were
performed in IBM SPSS.

Results

Table 1 presents descriptive statistics for the groups regarding QoL assessment.
The results of the initial and final moment are presented for each domain of the
questionnaire.

The descriptive statistics of the MMSE scale results are presented in Table 2
for all intervention and control groups.

Table 3 shows the results of the functional tests, namely: 30-s sit to stand,
timed up and go, 6-min walk test, in the three moments, for the three groups.

At the initial moment, there were no differences between groups in the
most diverse domains (p =.05). After 24 weeks of intervention, significant
differences between groups were found only in the Physical Well-Being
(p =.021). After Bonferroni correction, these differences were only observed
between OG and CG (1=2.762; p=.017; nz: .545). At the same time, there
were no differences between moments taking into account the groups and the
domains (Table 4).

The groups were not different at the initial assessment (p >.05). Nonsignifi-
cant differences were found in MMSE scores before and after the 24-week
intervention in terms of group and moments (Table 5).
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Table 2 Global Sample Descriptive of the Mini-Mental State
Examination, M = SD

Indoor group Outdoor group Control group
Pre Post Pre Post Pre Post
20.28 +4.82 20.83 +5.67 2242 +7.61 22+723 21.57 +4.61 21.14+4.56

The groups showed no differences between each other at the initial moment,
given the three functional tests (p =.05; Table 6).

There were differences between groups postintervention for 30-s sit to stand
(p=.037). After Bonferroni correction, these differences were only observed
between IG and CG (r=2.572; p=.03; n2 =.47). Similarly, there was a difference
between moments in IG (pre # post; Bonferroni corrected: t=-3.031; p=.007;
W=0.65).

Regarding timed up and go test, there were differences between groups at the
intermediate moment (p =.009). After Bonferroni correction, these differences
were only visible between IG and CG (r=-2.973; p=.0009; 1]2 =.631). Similarly,
there were differences between group in postintervention moment (p =.004). After
Bonferroni correction, these differences were only observed between IG and CG
(t=-3.253; p=.003; N?=.756). There were also differences between moments in
IG (pre # post; Bonferroni corrected: t=3.031; p=.007; W=0.656).

Considering 6-min walk test, there were differences between groups at the
intermediate moment (p <.001). After Bonferroni correction, these differences
were only observed between IG and CG (r=3.747; p=.001; T]2= 1.003). Simi-
larly, there were differences between groups at postintervention moment (p =
.037). After Bonferroni correction, these differences were only detected between
IG and CG (r=2.541; p=.033; n*= .461).

Discussion

Taking this introductory approach into consideration, the present nonrandomized
experimental study aimed to assess the effects of 24-week exercise program on
functional capacity, dementia, and QoL in individuals with IDD. To our knowl-
edge, this is the first study to evaluate the effects of a PE program on the evaluated
variables, considering the two different contexts.

Quality of Life

After the intervention with the exercise program, we found significant differences
in Physical Well-Being when comparing the OG with the CG. Our results indicate
that an intervention with outdoor PE has a significant impact on Physical Well-
Being, when compared with the CG. On the other hand, analyzing the dispersion
measures of the IG at the postintervention moment, the values also seem to have
increased, showing that any of the interventions seem to increase the perception of
Physical Well-Being.
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EFFECTS OF EXERCISE IN INDIVIDUALS WITH IDD 13

Besides being a low-cost and accessible intervention for all socioeconomic
statuses, this interaction between outdoor/nature and physical health in the general
population has demons (Thompson Coon et al., 2011). Although the significant
differences concern general well-being (p <.001), a meta-analysis carried out by
(Brito et al., 2022) also demonstrated better outcomes for OG. An outdoor interven-
tion seems to be more effective in promoting Physical Well-Being in agreement with
the ecological dynamic framework, given that exploration and involvement in nature
promote well-being (Aratjo et al., 2019). These benefits can be explained by the
synergies of the benefits of PE and the benefit of interaction with nature.

On the other hand, for an impact on all factors of QoL it seems other
multidisciplinary approaches or interventions are needed that, combined with a PE
intervention, have a direct impact on the remaining factors of QoL (Pérez-Cruzado &
Cuesta-Vargas, 2016). Individuals with IDD prefer to choose sedentary lifestyle
activities rather than engage in physical activity, PE, or a regular sport practice.
Support and guidance provided to this population should be reviewed and based on
self-determination theory (Deci & Ryan, 1985), to encourage their practice/choice.

Cognitive Function/Dementia

After a 24-week intervention with exercise, there were no significant differences in
the dementia/cognitive decline score between groups and moments. However,
analyzing the dispersion measures of the groups at the postintervention moment, the
values seem to have increased in the IG (providing indications that an IG program
may promote the risk of onset of dementia/cognitive decline). In the population with
IDD, there is little investigation of this subjective relationship because, so far, there
is no validated questionnaire for this population. The tool used in this study,
although also used in previous studies, may not be adapted to the population under
study, and the lack of significant results may be justified by this. However, our
literature review indicates that PE may be related to some variables on the MMSE
subscales, in other words, associated with dementia/cognitive decline (Ptomey
et al., 2018). Several authors associate the practice of PE with brain development,
namely the frontal and temporal area, due to the cortical activity it incites, derived
from the state of excitability, affecting brain plasticity, promoting the production of
angiogenesis, neurotrophins, synaptogenesis, and neurotransmitters such as sero-
tonin, noradrenalin, and dopamine, a process that may justify this apparent
relationship (Corbett et al., 2013). Additionally, in the intervention programs no
task was assigned that directly focused on the MMSE subscales (orientation,
registration, attention and calculation, recall, language, and complex commands),
and a multitask exercise intervention should be considered in future studies.

Functional Capacity

There were differences between groups postintervention for the 30-s sit to stand test,
namely between the IG and CG and differences between the initial and final moment
in the IG. Although not significant, the OG also showed a slight improvement in
postintervention values. Our results show that an intervention with PE, namely using
weight-training equipment, seems to be effective in improving the strength and
resistance of the lower limbs. The results for the study sample, confirm previous
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results, where exercise was associated with improved muscle strength/endurance
were associated with moderate-to-large average effect sizes (g=0.777, p<.001;
Kapsal et al., 2019). Another meta-analysis com 351 participants that showed a
strong effect when comparing the intervention group to the CG, SMD =0.86, 95%
confidence interval [0.30, 1.42] (St. John et al., 2020).

Regarding the timed up and go test, there are differences between groups at the
intermediate moment between IG and CG. Likewise, there was a difference
between groups postintervention between IG and CG. There was also a difference
between moments in the IG (pre # post; Bonferroni corrected: p =.007; n*=1.31).
Similar to what happened in the 30-s sit to stand, an intervention with PE, namely
using weight-training equipment, may significantly impact the mobility, namely
speed, agility, and dynamic balance. Our results are in accordance with a previous
systematic review, where the authors mentioned that PE is a good method to
promote the variable in focus (Bartlo & Klein, 2011).

For the 6-min walk test, there are differences between groups at the intermediate
moments only between IG and CG. Likewise, there were differences between groups
postintervention only between IG and CG. For this test, the differences found are the
same as in the other two functional tests, showing that an indoor exercise program
can be effective in promoting cardiorespiratory capacity. The 6-min walk test was
performed outdoors, so the temperature was not controlled. Since the third assess-
ment moment occurred during a hot week in Portugal, the inexistence of significant
differences between moments and the decrease in the values of the dispersion
measures can be explained by this fact and not by the existence of some gap in the
prescription of the intervention programs (intensity adjusted according to the
recommendations [American College of Sports Medicine & Medicine, 2021]).

Although there were no significant differences, the OG dispersion measures
also seem to have been promoted postintervention. For a sample where sedentary
behaviors prevail and there is low adherence to PE, the assessment and prescription
of adapted exercise in any context seem to promote physical fitness and functional
capacity. This improvement in physical fitness and functional capacity has a direct
impact on the successful performance of activities of daily living (Bartlo & Klein,
2011) and consequent QoL (Schalock & Verdugo, 2002). On the other hand, the
inexistence of significant results in physical fitness in OG can be justified with the
difficulty in controlling the training intensity, namely the participants associating
the perceived effort to a numerical scale. Likewise, gripping the TheraBand can
also be performed in different ways by the participants (with hands nearer or farther
apart), thus creating different tensions, which may have influenced the results.

Adverse Effects

Some adverse events were recorded, such as muscle pain and fatigue resulting from
the prescribed intensity. On rest days, these participants were referred to the
physiotherapy office.

Strengths and Limitations

The strength of our study is that it provides two fully available exercise programs
that seem to be effective and may mitigate/attenuate the barriers this population has
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EFFECTS OF EXERCISE IN INDIVIDUALS WITH IDD 15

to exercise and the constraints that support institutions face. To the best of our
knowledge, this is the first experimental study with PE that relates the variables
studied to the IDD population, in different practice contexts, and can be replicated
by all support institutions regardless of their material, physical/spatial, and
monetary conditions. Regarding the material and financial barrier, outdoor PE
presents a low-cost strategy (not requiring gym subscriptions and monthly fees) or
even zero-cost, since it can also be implemented without buying materials or the
equipment itself can be built from recycled materials. Regarding the barrier of a
lack of appropriate places to implement PE, outdoor PE does not need a specific
space to be implemented and can be reproduced anywhere. Knowing that exercise
is beneficial to the general population, we did not want to advise against it to the
GC, whatever activities they may have performed may have influenced our results.
The inclusion of various levels of IDD in the groups (although we made sure that
all the groups had members from different IDD levels) and the fact that the exercise
sessions were only conducted by two accredited instructors may also have limited
our results. Knowing that this is the reality of support institutions, that is, the great
heterogeneity of their clients, it is important that the strategies used can be adapted
to suit everyone. The quality/quantity of support provided in explanation, demon-
stration, support, and feedback is not the same for all individuals, leading to the fact
that the rest time between sets may have been longer than prescribed. The fact that
the study did not follow a randomized controlled design can also be seen as a
limitation. Improvements to institutions and the services they offer are constantly
needed in areas, such as funding, infrastructure, professional training, and public
policies, to ensure that these institutions can provide adequate support, and
promote the inclusion, well-being, and QoL of individuals with IDD.

For future studies, we suggest monitoring the quantity of physical activity
practiced by all study participants (e.g., accelerometers; IPAQ), nutrition, and
medication intake. The prescription of PE with cognitive stimulation tasks or
multidisciplinary interventions (PE plus: cranial electrotherapy stimulation, social-
ization, health education, and educational advices) should be prescribed in the
future, in order to reach more robust conclusions across the domains of QoL or
dementia. Future studies should also ensure that all stakeholders are blinded to
interventions and/or assessments. They should also try to include a larger sample,
so as not to limit the conclusions, as well as carry out a follow-up to see whether
the effects of the intervention were maintained, or what happened in the long term.
We recommend that all assessments be performed in a laboratory setting, so that
as many variables as possible (e.g., temperature and humidity) are controlled.
Similarly, we suggest investigating the effects of sports practice on all the variables
assessed in this study, that the prescribed exercises may be varied throughout the
intervention program, and that other motivational interventions take place
(e.g., games), to increase their motivation and adherence.

Conclusions
An outdoor, low-cost intervention in contact with nature seems to be effective

in improving physical well-being. None of the interventions showed significant
differences for the variable dementia/cognitive decline. Finally, an indoor
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intervention using weight-training machines seems to be a good method to promote
functional capacity and physical fitness.

Knowing that the study of quality of life of individuals with intellectual and
developmental disabilities has been the object of study by several researchers, the
results of the present experimental study justify the importance of regular physical
exercise for this population.

Perspective

This study provides two fully available exercise programs that seem to be effective
and may mitigate/attenuate the barriers this population has to exercise. These two
programs can be implemented by any institution/organization, taking into consid-
eration the economic and environmental possibilities, and seem to be feasible for
any individual with IDD. OG can also be performed with body weight only, using
bottles with sand or other low-cost materials.

An outdoor, low-cost intervention in contact with nature seems to be effective
in improving Physical Well-Being. None of the interventions showed significant
differences for dementia/cognitive decline. An indoor intervention using weight-
training machines seems to be a good method for promoting functional capacity.
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