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Abstract: People with intellectual disabilities (ID) have high rates of overweight and obesity, heart and
metabolic diseases, and low motor development. These factors compromise functional independence
and autonomy in activities of daily living. The objective of this study was to clarify the design and
implementation of multicomponent physical exercise programs (MPEPs) and evaluate their effects on
physical fitness in people with ID. A search for scientific articles in English published before 2022 was
conducted using Web of Science, PubMed, Scopus, and Science Direct databases. Scientific papers
describing the effects of MPEPs on physical fitness in people with ID were considered. A total of
374 articles involving people with ID were included. Positive physical fitness outcomes were found
in interventions with MPEPs in its morphological components and to a lesser extent in the motor,
muscular, metabolic, and cardiorespiratory aspects in people with ID. Further research is needed to
standardize and elucidate the effects of the MPEP on other functional dimensions of physical fitness
to use them as a physical activity alternative to reduce sedentary behavior in people with ID.

Keywords: multicomponent exercise; exercise training; intellectual disability; physical fitness;
functional capacity

1. Introduction

The number of people with disabilities worldwide is close to one billion, which
amounts to 15% of the total population [1]. Of this percentage, between 1.5% to 2.5% corre-
sponds to people with intellectual disabilities (ID) [2], who present high rates of overweight
and obesity [3], cardiac and metabolic disease [4], low motor development [5], and reduced
muscular endurance, being twice as likely to develop chronic disease and living half as
long as people without disabilities [6]. In addition, this population is characterized by a
higher risk of falls and lower cardiorespiratory [7] and neuromuscular [8] development,
limitations in mobility, and balance and gait problems [9], correlating to higher risk of
falls [4], factors that compromise functional independence, and autonomy in activities
of daily living [10]. Overall, physical condition related to health of people with ID is
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diminished in comparison with the general population, which according to the Toronto
model considers five aspects of health-related fitness: morphological, muscular, motor
skills, cardiorespiratory, and metabolic [11,12]. In fact, motor skills of males with ID are
below the competence expected for children and adolescents without disabilities [13] and
the performance in handgrip strength is lower than general population of older adults
between 60 and 91 years of age [14].

In general, people with ID demonstrate low levels of physical activity and a high
prevalence of sedentary time, completing only 10.7% of the global physical activity rec-
ommendations for this population [15]. Also, adults with ID participate in sport and
physical activity at lower rates than general population, associated with physical mobility
impairment [16]. In this context, different therapeutic and methodological proposals have
sought to counteract the aforementioned conditions. Previous studies have shown positive
effects of different types of exercise training in people with ID. Interventions that combined
aerobic training with resistance, balance, and/or flexibility exercises showed statistically
significant cardiorespiratory fitness gains [17], while the application of a specific exercise
training program improved strength and balance in children with Down’s syndrome [18].
Exercise training has also demonstrated favorable effects on agility, power, and speed, but
not balance [19], and combined exercise training has contributed to significant positive
effects on aerobic capacity, muscle strength, total cholesterol levels, and resting systolic
blood pressure [20].

In this regard, multicomponent physical exercise programs (MPEPs) have emerged,
consisting of physical exercises for the maintenance and development of muscular strength,
cardiorespiratory endurance, balance, flexibility, and cognition, and which programs are
structured in different sequences of movements and levels of complexity [21]. These
programs are defined as a structured and safe proposal for integral physical conditioning,
which have been applied and have shown favorable results in the physical condition
and functional capacity of frail and self-sufficient elderly people [21]. Multicomponent
programs have also had favorable effects on the health of older adults with cognitive
impairment [22] in nursing homes [23] with degenerative pathologies such as dementia [24]
and Alzheimer’s disease [25]. In addition, they have been applied to people with ID,
showing favorable results in balance and fall-risk reduction [26], as well as in the control
of overweight and obesity in adults [27]. MPEPs have been shown to be an effective
therapeutic tool for the improvement of functional capacity and its transfer to activities
of daily living [28]. However, the protocols used in the design and implementation of
these programs and the effects on the physical fitness components of people with ID are
not entirely clear [11] as interventions are usually poorly described in terms of exercise
components and measurement protocols. Therefore, the aim of the present systematic
review was to clarify the design and implementation of MPEPs and evaluate their effects
on physical fitness in people with ID.

2. Materials and Methods

This systematic review used the guidelines proposed by the preferred reporting
items for systematic reviews and meta-analyses (PRISMA) [29]. In November 2022, the
lead author systematically reviewed four electronic databases (Web of Science, PubMed,
Scopus, and ScienceDirect) on the application of MPEPs and their effects on physical fitness
components of people with ID. Similar to what is proposed by the Toronto model, composed
of five components: morphological, muscular, cardiorespiratory, metabolic, and motor [11],
other scientific studies published in peer-reviewed journals until 28 October 2022, were
considered eligible. The search terms used for this review were constructed using the
PICO strategy [30]: (a) the population was made of people with ID; (b) physical activity
interventions that declare the use of MPEP; (c) any type of comparison before and post-
intervention, both intra- and intergroups; (d) results in physical fitness and its components;
(e) experimental and quasi-experimental studies; (f) original articles written in English. The
keywords used for the search were: “Multicomponent exercise program”, “Multicomponent
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training”, “Multicomponent exercise”, “Intellectual disability”, “Intellectual disabilities”
and “Mental retardation”, using the Boolean operator “AND” and the search combinations
presented in Table 1. Original scientific publications written in English were considered,
obtaining a total of 374 articles, of which 168 articles were eliminated because they were
duplicates. It is important to mention that in the search for information, specific areas of
research were not considered in order to have a broader scope of information.

Table 1. Search combinations in databases.

Keyword
(Topic 1) BO Keyword

(Topic 2) Pubmed Scopus WoS Science
Direct

Multicomponent exercise program “AND” Intellectual disabilit * 13 5 7 41
Multicomponent exercise program “AND” Mental retardation 10 0 2 10

Multicomponent training “AND” Intellectual disabilit * 34 10 11 77
Multicomponent training “AND” Mental retardation 30 0 0 17
Multicomponent exercise “AND” Intellectual disabilit * 21 8 6 43
Multicomponent exercise “AND” Mental retardation 18 0 0 11

Total articles 126 23 26 199

BO: Boolean operator; intellectual disabilit *: disability and disabilities.

In the selection of the study sample, the following inclusion criteria were considered:
(a) original scientific studies considering all design types; (b) articles that considered
MPEP and its relationship with the different components of physical condition related
to health in people with ID as main variables; (c) studies that presented measurable
outcomes related to all components of physical fitness; (d) all types of exercise intervention;
(e) studies that stated the training protocol used. The exclusion criteria were based on:
(a) results not related specifically to participants with ID; (b) MPEPs not included as a
main way of physical activity. For the application of the aforementioned criteria, the
reading of the title and abstract was considered to apply the first inclusion criterion. To
apply the second and third criteria, we read the article, analyzing the methodology and
main results obtained in the physical condition and health variables. After applying these
criteria, 195 articles were eliminated, leaving 11 articles read in full, of which 6 were finally
selected for the present review. To organize the data obtained from the selected studies in
a structured manner, a previously designed template was used to synthesize the content
in relation to the previously defined variables: (1) authors and references of the article,
(2) methodological design and sample of participants, (3) intervention protocol and study
variables, (4) characteristics of the program applied, and (5) most relevant conclusions of
each study.

Population and Sample of Scientific Studies

Based on the procedure described and the search strategy employed, the total number
of studies corresponded to 374 articles extracted from Web of Science and Scopus databases,
and PubMed and ScienceDirect search engines. After coding, duplicates were eliminated
and the inclusion criteria described above were applied, obtaining a total of 6 scientific
articles, as shown in the flow chart in Figure 1.
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3. Results

A total of 11 articles were related to MPEPs in people with ID. However, this systematic
review considered 6 of the 11 studies due to the relevance and type of research, corresponding
to 54.5 % of the scientific production in this subject applied to this population.

The descriptive results of each selected study (n = 6) [31–36] are presented below in
the Table 2. The following coding was used to extract the data: (1) author(s) and year
of publication, (2) participants, (3) age, (4) study design, (5) physical activity protocol,
(6) frequency, (7) session duration, (8) program duration, (9) intensity, (10) variables,
(11) outcomes, and (12) complementary interventions.

Table 2. Characteristics of multicomponent physical exercise programs and protocols applied in
people with ID.

References Participants Age Study
Design

Training
Protocol Frequency Session

Duration
Program
Duration Intensity Variables Results Complementary

Intervention

Harris
et al.
[31]

(n = 156)
Adults

with and
without ID

and
obesity
[BMI ≥

30 kg/m2]

≥18
years

Randomized,
single-
blind,
pilot,

single-
center
trial.

≥30 min
of cumula-

tive PA,
including
activities
at home,
walking,
sports,

and
exercise.

2–3 times
per week

40–60
min 48 weeks Moderate

Body weight,
BMI, waist
circumfer-
ence and
body fat

percentage.

↓ Body
weight

from 5 to
10%.

Diet, behavior
change

strategies.

Kim et al.
[32]

(n = 43)
Adolescents

with ID
≥13

years

Pretest-
post-test

trial of two
groups,
EG and
CG by

blinded
analysis.

Combined
exercise

program:
stretching,
running,

or
walking,
aerobic
exercise,
strength
training

and
recreation.

Once a
week

60
min 10 weeks Not

specified

Anthropometry,
body

composition,
blood

pressure,
blood tests,
pulmonary

function,
physical

function and
quality of

life.

EG: ↑ BMI,
↑ fat-free
mass, ↓ %

fat,
↑ handgrip

strength;
CG: ↑ SBP,
↓ HDL

and ↓ total
choles-
terol, ↑

repetitions
in sit-to-

stand
test

Nutrition
education,
behavior

modification.
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Table 2. Cont.

References Participants Age Study
Design

Training
Protocol Frequency Session

Duration
Program
Duration Intensity Variables Results Complementary

Intervention

Kovačič,
et al. [26]

(n = 180)
Athletes
with ID
and a

history of
falls.

≥18
years

Randomized
controlled

trial

Specific
exercise

program for
balance,

including
walk-

ing/running
on a

treadmill,
dynamic
strength

and
stretching
exercises.

1–2 times
per week

60
min 16 weeks Not

specified

Static/dynamic
balance and
frequency of

fall
notification.

↑ Balance
skills

Counseling on
principles of

behavior
change and

healthy aging.

Martínez-
Zaragoza
et al. [27]

(n = 66)
Adults

with low
and

moderate
ID.

23–50
years

Quasi-
experimental

with
repeated
measures
and non-

equivalent
control
group.

Sub-aerobic
or aerobic

activity,
strength and

power
training,

including
activities
based on

autonomy.

5 times
per week 60 min 17 weeks Not

specified

Body weight,
HR, SBP, and

DBP.

↓ Body
weight,
↑ HR, SBP,
and DBP
reached
after the
interven-

tion

Dietary and
caloric

restriction,
motivational

strategies.

Melville
et al. [33]

(n = 47)
Adults

with and
without ID

and
obesity
[BMI ≥

30 kg/m2]

≥18
years

Open
study

≥30 min of
cumulative

PA,
including

activities at
home,

walking,
sports, and

exercise.

2–3 times
per week

40–60
min 24 weeks Moderate

Body weight,
BMI, waist
circumfer-
ence, PA

levels,
sedentary
behavior.

↓ Body
weight,

BMI, waist
circumfer-
ence and
sedentary

levels

Personalized
dietary

prescription.

Obrusnikova
et al. [34]

(n = 24)
Adults
with ID

18–44
years

Pilot ran-
domized
clinical

trial

Multicomponent
resistance
training

intervention.

Not
specified

Not
specified 13 weeks

%1RM
and OM-
NIRES
Scale

Muscular
strength and
independent

functional
performance
(6-min walk
test, number
of steps, stair

climbing).

↑Muscle
strength

and
functional

perfor-
mance.

No
complementary

intervention.

↑: Increase; ↓: Decreases; BMI: body mass index; PA: physical activity; HR: heart rate; SBP: systolic blood pressure;
DBP: diastolic blood pressure; EG: experimental group; CG: control group; MR: maximum repetition.

All the selected protocols considered participants with ID in their sample, where
all articles focused on the adult population (aged 18 years and older), except one that
considered adolescents (≥13 years) [32]. Inclusion criteria were based on population with
ID and obesity [31,33]. In terms of study design, some correspond to randomized controlled
trials [26,31,34], one open study [33], one quasi-experimental study with a non-equivalent
control group [27], and one pre- and post-test trial [32].

In most of the studies, the duration of the intervention was established between
16 and 48 weeks, with a frequency of between one and five days a week. The average
duration of each session was between 40 and 60 min, and the intensity was stated in only
three of the studies analyzed.

In all the interventions, it is observed that the protocols included different types of
exercise, mainly sub-aerobic or aerobic resistance exercises (walking, running, sports) and
static and dynamic muscular strength exercises. Some protocols included other interven-
tions such as muscle stretching exercises [34] or recreational exercises [31–33]. One study
placed special emphasis on static and dynamic balance exercises as a consideration of
coordinative components [26]. Most studies considered the components of physical fitness,
based on the morphological component, specifically on anthropometric measures such
as weight, height, BMI, waist circumference, and/or body fat percentage. The cardiores-
piratory component was considered in two studies [27,32], with interventions aimed at
improving blood pressure, blood markers, and lung function. Only one of the studies
looked at health-related quality of life [32], and another looked at sedentary behavior [33].

Some studies considered the motor and muscular component as qualities to be im-
proved in the interventions, whose training protocols considered maximal strength training,
functional capacity, static/dynamic balance, and risk of falling [26,34].
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Regarding the results obtained, in most studies considered, favorable modifications
were observed in some morphological and metabolic components’ variables [27,31–33].
Other studies showed positive results in the motor component, with improvements in
muscle strength, static/dynamic balance, and functional capacity as the resulting quali-
ties [26,34]. Almost all of the selected studies included complementary interventions to the
multicomponent physical exercise program, which consisted of theoretical counseling on
topics relevant to the intervention, such as behavioral changes, active aging, motivational
strategies, and family support, except for one intervention [34]. Most studies included a
complementary nutritional approach as part of the intervention program [27,31–33].

4. Discussion

The present study aimed to evaluate the effects of MPEPs in people with ID. Positive
results were found in the application of the MPEP in the physical condition of people with
ID, especially in the morphological components, as well as in the motor, muscular and
cardiorespiratory components, functional capacity, and balance in the participants.

In this context, people with ID have a higher prevalence of overweight and obesity [35],
motor impairments, functional limitations, and decreased physical fitness involving re-
duced aerobic capacity and muscle strength [36]. Thus, the MPEPs considered in this
review emerge as an innovative intervention proposal to improve the common alterations
of people with ID. However, although all studies show favorable results in this popula-
tion’s physical condition and health, there is no consensus on the implementation of MPEP
protocols, differing in terms of frequency, duration, intensity, physical components, and
types of exercise.

There is evidence in favor of structured physical exercise programs in special popula-
tions, which has demonstrated changes in body composition in people with ID [37], as well
as those who are inclined to present these programs playfully seeking to report benefits
in cardiometabolic health and adherence to them [38]. In addition, combined exercise
programs have shown positive effects on total cholesterol levels, blood pressure, aerobic
capacity, and muscle strength [20]. In the same line of work, a 10-month intervention
based on structured motor games of strength and endurance showed positive results in
adiposity and lean mass levels in a sample of male Down’s syndrome patients [39]. The
studies selected for the present review have been applied in adults with ID, in which sense
Bull et al. [40] indicate that adults living with disabilities should perform 150–300 min/wk
of moderate-intensity aerobic activity, or 75–150 min/wk of vigorous, functionally oriented,
multicomponent strength and balance exercises. However, in spite of the guidelines, the
practical and methodological orientations are not clear in the arrangement of the com-
ponents suggested for the structure of training sessions and programs for the physical
condition and health improvement of people with ID. In fact, it is noted that some au-
thors [41] have based their studies on previous interventions that have yielded favorable
results and have replicated those models without proposing a standard structure for MPEPs.
In this sense, it can be seen that the physical components to be promoted through the phys-
ical exercise protocols analyzed are very different. There is no consensus on the main
physical capacities to which these physical exercise programs should be oriented. Thus,
considering that the level of physical fitness of the population with ID is lower compared
to those without disability and decreases over the years, it causes them to have a higher
risk of health deterioration associated with aging and low physical fitness [42]. Therefore,
it is essential to expand research on the subject to establish structured a MPEP that can
facilitate its implementation in people with ID to achieve the expected objectives at the
physical and functional level.

On the other hand, the protocols analyzed for the present review mainly focus on the
participants’ body composition, privileging results in objectively measured anthropometric
variables, particularly weight, BMI, and waist circumference. In fact, four of the six studies
considered do not target their interventions towards physical–functional components,
aspects that should become more relevant for the transfer to working life in people with
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ID [43]. This is why the learning acquired in school education should be transferred to the
labor field, considering the high prevalence of obesity, overweight, and sedentary behaviors
of people with ID [44]. However, in spite of the potential benefits of the MPEP, their use,
research, and understanding by physical educators and related professionals, as well as
their incorporation in the preparation of adolescents and adults for working life from the
school stage, have not yet become widespread.

Among the strengths of the interventions, it is inferred that the multicomponent
factor could increase the adherence of the participants to the exercise program due to the
continuous creativity and flexibility in the development and modification of the programs
to meet the changing needs of participants, which will help to maintain the performance of
physical exercise over time [45,46], consequently improving the quality of life of people
with ID in the long term. Despite the above, only one study [27] stated a frequency of
3–5 weekly sessions, a key element for the generation of habits and adherence to physical
exercise programs [47]. In addition, all of the selected studies incorporated complementary
interventions to physical exercise such as education, counseling, and behavior modification
strategies, in addition to motivation techniques and family support, emphasizing the great
importance of social and family support in the adoption and maintenance of physical
activity patterns, as opposed to the literature reviewed, which is mostly based on purely
physical exercise interventions.

Among the limitations of the selected studies, it was determined that all of them were
carried out in adolescents and adults, not considering the child population nor an analysis
by sex in the responses to these interventions. In terms of intervention protocols, the least-
considered element in the structuring of the MPEP was the intensity of the intervention,
which in many of the studies is not stated or specified. In addition, the heterogeneity in
time in the average duration of the MPEP was 21 weeks, with a range between 10 and
48 weeks, which does not allow for establishing concrete conclusions to the effects of
MPEPs in shorter periods on the different physical fitness components. This opens the door
to future lines of research, where studies not only consider morphological aspects but also
focus on motor, metabolic and functional components through different methodologies
applied to people with ID in their life course. Among the limitations of the present review,
we can list the lack of consideration of other aspects that could have affected the obtained
results, such as nutrition and diet, lifestyle, and program adherence. Also, we did not
conduct a meta-analysis to assess the results, nor did we consider the quality of the evidence
and the strength of the recommendations [48] to derive conclusions on the selected studies,
which can be improved in future review articles.

5. Conclusions

This systematic review contains data to support that interventions with MPEPs could
have positive outcomes in physical fitness of people with ID, demonstrating improvements
in body composition, muscle strength, balance, and functional capacity. However, MPEP
are not standardized in terms of protocols and components of the physical condition in
which they are applied and mostly focus on improving morphological components related
to changes in body composition and to a lesser extent to the motor, muscular, metabolic, and
cardiorespiratory aspects. Further research is needed to fully conclude knowledge of their
effects and standardize their structure to consider them as an alternative for compliance
with physical activity recommendations, adherence, and reduction of sedentary behavior
in people with ID.

Author Contributions: C.F.-V. and P.F.-H. conceived, designed, and helped write and revise the
manuscript; P.F.-H., C.F.-V. and P.V.-M. were responsible for coordinating the study, contributed to
the intellectual content, and revised the manuscript. C.F.-V., P.F.-H., G.F., C.C.-B., S.E.-L., S.Á.-A., A.M.
and P.V.-M. interpreted the data, and helped write and revise the manuscript. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Sustainability 2022, 14, 16728 8 of 10

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. World Health Organization. World Report on Disability. 2011. Available online: https://www.who.int/teams/noncommunicable-

diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability (accessed on 8 October 2022).
2. Maulik, P.K.; Mascarenhas, M.N.; Mathers, C.D.; Dua, T.; Saxena, S. Prevalence of intellectual disability: A meta-analysis of

population-based studies. Res. Dev. Disabil. 2013, 34, 729. [CrossRef]
3. Krause, S.; Ware, R.; McPherson, L.; Lennox, N.; O’Callaghan, M. Obesity in adolescents with intellectual disability: Prevalence

and associated characteristics. Obes. Res. Clin. Pract. 2016, 10, 520–530. [CrossRef] [PubMed]
4. Morin, D.; Mérineau-Côté, J.; Ouellette-Kuntz, H.; Tassé, M.J.; Kerr, M. A comparison of the prevalence of chronic disease among

people with and without intellectual disability. Am. J. Intellect. Dev. Disabil. 2012, 117, 455–463. [CrossRef] [PubMed]
5. Alesi, M.; Battaglia, G.; Pepi, A.; Bianco, A.; Palma, A. Gross motor proficiency and intellectual functioning: A comparison among

children with Down syndrome, children with borderline intellectual functioning, and typically developing children. Medicine
2018, 97, e12737. [CrossRef] [PubMed]

6. Barwick, R.B.; Tillman, M.D.; Stopka, C.B.; Dipnarine, K.; Delisle, A.; Huq, M.S. Physical capacity and functional abilities improve
in young adults with intellectual disabilities after functional training. J. Strength Cond. Res. 2012, 26, 1638–1643. [CrossRef]
[PubMed]

7. Boonman, A.J.N.; Schroeder, E.C.; Hopman, M.T.E.; Fernhall, B.O.; Hilgenkamp, T.I.M. Cardiopulmonary Profile of Individuals
with Intellectual Disability. Med. Sci. Sports Exerc. 2019, 51, 1802–1808. [CrossRef]

8. Zghal, F.; Borji, R.; Colson, S.S.; Sahli, S.; Rebai, H. Neuromuscular characteristics in trained vs. sedentary male adults with
intellectual disability. J. Intellect. Disabil. Res. 2019, 63, 1334–1345. [CrossRef]

9. Enkelaar, L.; Smulders, E.; van Schrojenstein Lantman-de Valk, H.; Geurts, A.C.H.; Weerdesteyn, V. A review of balance and gait
capacities in relation to falls in persons with intellectual disability. Res. Dev. Disabil. 2012, 33, 291–306. [CrossRef]

10. Devi, N. Supported decision-making and personal autonomy for persons with intellectual disabilities: Article 12 of the UN
convention on the rights of persons with disabilities. J. Law. Med. Ethics 2013, 41, 4. [CrossRef]

11. Bouchard, C.; Shephard, R.J.; Stephens, T. Physical activity, fitness, and health: International proceedings and consensus statement. In
International Consensus Symposium on Physical Activity, Fitness, and Health; Human Kinetics Publishers: Toronto, ON, Canada, 1994.

12. Liguori, G. ACSM’s Health-Related Physical Fitness Assessment Manual, 5th ed.; Wolters Kluwer: Philadelphia, PA, USA, 2018.
13. Pitetti, K.; Miller, R.A.; Loovis, M. Balance and coordination capacities of male children and adolescents with intellectual disability.

Adapt. Phys. Act. Q. 2017, 34, 1–18. [CrossRef]
14. Mancilla, E.; Ramos, S.; Morales, P. Fuerza de prensión manual según edad, género y condición funcional en adultos mayores

Chilenos entre 60 y 91 años. Rev. Méd. Chile 2016, 144, 598–603. [CrossRef] [PubMed]
15. Oviedo, G.R.; Travier, N.; Guerra-Balic, M. Sedentary and physical activity patterns in adults with intellectual disability. Int. J.

Environ. Res. Public Health 2017, 14, 1027. [CrossRef] [PubMed]
16. Borland, R.; Hu, N.; Tonge, B.; Einfeld, S.; Gray, K. Participation in sport and physical activity in adults with intellectual disabilities.

J. Intellect. Disabil. Res. 2020, 64, 908–922. [CrossRef] [PubMed]
17. Obrusnikova, I.; Firkin, C.J.; Farquhar, W.B. A systematic review and meta-analysis of the effects of aerobic exercise interventions

on cardiorespiratory fitness in adults with intellectual disability. Disabil. Health J. 2022, 15, 101185. [CrossRef] [PubMed]
18. Gupta, S.; Rao, B.K.; Kumaran, S. Effect of strength and balance training in children with Down’s syndrome: A randomized

controlled trial. Clin. Rehabil. 2011, 25, 425–432. [CrossRef] [PubMed]
19. Jeng, S.-C.; Chang, C.-W.; Liu, W.-Y.; Hou, Y.-J.; Lin, Y.-H. Exercise training on skill-related physical fitness in adolescents with

intellectual disability: A systematic review and meta-analysis. Disabil. Health J. 2017, 10, 198–206. [CrossRef]
20. Calders, P.; Elmahgoub, S.; de Mettelinge, T.R.; Vandenbroeck, C.; Dewandele, I.; Rombaut, L.; Vandevelde, A.; Cambier, D. Effect

of combined exercise training on physical and metabolic fitness in adults with intellectual disability: A controlled trial. Clin.
Rehabil. 2011, 25, 1097–1108. [CrossRef]

21. Izquierdo, M. Prescripción de ejercicio físico. El programa Vivifrail como modelo [Multicomponent physical exercise program:
Vivifrail]. Nutr. Hosp. 2019, 36, 50–56. [CrossRef]

22. Casas-Herrero, A.; Anton-Rodrigo, I.; Zambom-Ferraresi, F.; Saez De Asteasu, M.L.; Martinez-Velilla, N.; Elexpuru-Estomba, J.;
Marin-Epelde, I.; Ramon-Espinoza, F.; Petidier-Torregrosa, R.; Sanchez-Sanchez, J.L.; et al. Effect of a multicomponent exercise
programme (VIVIFRAIL) on functional capacity in frail community elders with cognitive decline: Study protocol for a randomized
multicentre control trial. Trials 2019, 20, 362. [CrossRef]

23. Romero-García, M.; López-Rodríguez, G.; Henao-Morán, S.; González-Unzaga, M.; Galván, M. Effect of a Multicomponent
Exercise Program (VIVIFRAIL) on Functional Capacity in Elderly Ambulatory: A Non-Randomized Clinical Trial in Mexican
Women with Dynapenia. J. Nutr. Health Aging 2021, 25, 148–154. [CrossRef]

https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
http://doi.org/10.1016/j.ridd.2012.10.013
http://doi.org/10.1016/j.orcp.2015.10.006
http://www.ncbi.nlm.nih.gov/pubmed/26559898
http://doi.org/10.1352/1944-7558-117.6.455
http://www.ncbi.nlm.nih.gov/pubmed/23167485
http://doi.org/10.1097/MD.0000000000012737
http://www.ncbi.nlm.nih.gov/pubmed/30313077
http://doi.org/10.1519/JSC.0b013e318234e860
http://www.ncbi.nlm.nih.gov/pubmed/21912297
http://doi.org/10.1249/MSS.0000000000001995
http://doi.org/10.1111/jir.12674
http://doi.org/10.1016/j.ridd.2011.08.028
http://doi.org/10.1111/jlme.12090
http://doi.org/10.1123/APAQ.2016-0010
http://doi.org/10.4067/S0034-98872016000500007
http://www.ncbi.nlm.nih.gov/pubmed/27552010
http://doi.org/10.3390/ijerph14091027
http://www.ncbi.nlm.nih.gov/pubmed/28880236
http://doi.org/10.1111/jir.12782
http://www.ncbi.nlm.nih.gov/pubmed/33006215
http://doi.org/10.1016/j.dhjo.2021.101185
http://www.ncbi.nlm.nih.gov/pubmed/34452861
http://doi.org/10.1177/0269215510382929
http://www.ncbi.nlm.nih.gov/pubmed/21059663
http://doi.org/10.1016/j.dhjo.2016.12.003
http://doi.org/10.1177/0269215511407221
http://doi.org/10.20960/nh.02680
http://doi.org/10.1186/s13063-019-3426-0
http://doi.org/10.1007/s12603-020-1548-4


Sustainability 2022, 14, 16728 9 of 10

24. Borges-Machado, F.; Silva, N.; Farinatti, P.; Poton, R.; Ribeiro, Ó.; Carvalho, J. Effectiveness of Multicomponent Exercise
Interventions in Older Adults with Dementia: A Meta-Analysis. Gerontologist 2021, 61, e449–e462. [CrossRef] [PubMed]

25. Sampaio, A.; Marques, E.A.; Mota, J.; Carvalho, J. Effects of a multicomponent exercise program in institutionalized elders with
Alzheimer’s disease. Dementia 2019, 18, 417–431. [CrossRef] [PubMed]
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