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Abstract

The practice of physical exercise is recommended in the prevention of the deterioration of
neuromuscular functions in aging. The objectives of this systematic review were to describe the
protocols used and the functional fitness indicators evaluated in aquatic exercise programs in
adults aged 50 to 80 years. The Pubmed database was used. The keywords were: 1) Physical
exercise program or protocols or duration or type of exercise or aquatic exercise, frequency or
intensity or indicators; 2) Adults or older adults; 3) Training or indicators, functional fitness,
physical fitness. The search strategy considered the components of the Population, Interventions,
Comparators, Outcomes, and Study design (PICOS) tool. Nine experimental studies were
identified. These studies developed protocols to improve functional fitness in adults aged 50 to
80 years. They were based on sessions of 2 to 5 per week, the work time per session was 30 to
60min, intensities varied between 50 to 95% and totaled between 4 to 24 weeks of intervention.
The activities were based on aquatic gymnastic exercises aimed at muscular strengthening of the
upper and lower extremities, as well as coordination, balance, agility, cycling and walking
exercises submerged in water. The protocols developed to improve functional fitness in adults
aged 50 to 80 years were based on general physical exercise prescription guidelines (frequency,
duration, intensity and type of activity). The application of aquatic exercises based on gymnastic
exercises can provoke positive responses on functional fitness if worked at least 2 to 5 times per
week, 30 to 60min/day and at intensities of 50 to 95%. These systematized indicators can be used
by professionals working with adults to create and promote aquatic programs to improve
functional fitness.
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promotes weight control, improves and maintains quality

Physical exercise is defined as a subset of structured
physical activities designed to improve cardiorespiratory
fitness, cognitive function, balance, flexibility and
muscular strength.® It is widely known as one of the
therapeutic strategies that helps to minimize the
detrimental effects on the musculoskeletal system
generated by aging.? In general, physical exercise fulfills
various functions at all stages of life, especially it is
recommended to prevent the deterioration of
neuromuscular functions during aging.® For example, at
advanced ages it preserves functional independence,

of life, functional capacity and emotional well-being.* In
essence, older adults are losing their performance in
functional fitness, this involves alterations at the
muscular level due to loss of strength, osteoarticular
deficiencies that limit their ability to move, increasing the
risk of falls and fractures, reduction in pulmonary and
cardiovascular capacity, so their ability to make physical
efforts are limited, affecting their quality of life and daily
functional performance.>” Currently, several studies
have shown that physical activity programs based on
aquatic exercise have produced significant positive
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changes in the functional fitness of older adults.®
Therefore, it is necessary for aging populations to
participate in these intervention programs to improve
their levels of agility, balance, coordination, strength,
flexibility and speed,'> as well as, muscle power,
respiratory muscle function, postural stability, and
aerobic capacity.'® Aquatic programs are defined as a set
of exercises performed in water, mainly in upright
position, with or without music, and in shallow or deep
water,* or even involves any type of physical exercise
that is practiced immersed in water.*® These programs are
presented as an important alternative intervention, where
water supports body weight and minimizes the fear of
falls in older adults,®> promoting and improving
functional fitness, health and quality of life of the older
adult.* Studies have currently shown that lack of physical
exercise in older adults increases the risk of developing
chronic noncommunicable diseases, which, influences
functional independence, cognitive, intrinsic capacity,
mobility, musculoskeletal pain, risk of falls, fractures,
depression, quality of life among others.*® Thus a

systematic review was proposed around the question:
What will be the protocols to be used and the functional
fitness indicators to be evaluated in aquatic exercise
programs for older adults?

To answer this question, this study aimed to describe the
published protocols used and the functional fitness
indicators evaluated in aquatic exercise programs in
adults aged 50 to 80 years.

Materials and Methods

A systematic review literature study was conducted in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement,’” which was developed to ensure complete
reporting of systematic reviews. To achieve relevance the
articles included the following keywords: 1. Physical
exercise program or protocols or duration or type of
exercise or aquatic exercise, frequency or intensity or
indicators; 2. Adults or older adults; 3. Training or
indicators, functional fitness, physical fitness. Initially,
all keywords were used together, using the boileans "and"
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Table 1. Methodological characteristics of the systematized studies.
N° Authors Year Title Groups Gender Age range
1 Alcaldeetal.? 2017 Effect of aquatic physical therapy on pain EG NE ~60 years
perception, functional capacity and quality =~ CG
of life in older people with knee
osteoarthritis:  study protocol for a
randomized controlled trial
2 Silvaetal.l! 2019 Effects of aquatic exercise on mental EG1 F 50 - 80 years
health, functional autonomy and oxidative =~ EG2 M
stress in depressed elderly individuals: A
randomized clinical trial
3 Aboarrageet 2018 A High-Intensity Jump-Based Aquatic EG F 57 - 75 years
al.® Exercise Program Improves Bone Mineral CG
Density and Functional Fitness in
Postmenopausal Women
4 Leeetal® 2018 The Effects of a Motorized Aquatic EG F 60,5+12,9 years
Treadmill Exercise Program on Muscle CG M
Strength, Cardiorespiratory Fitness, and
Clinical Function in Subacute Stroke
Patients: A Randomized Controlled Pilot
Trial
5 Aidaretal’® 2018 A randomized trial of the effects of an EG F GE: 51.848.5 years
aquatic exercise program on depression, CG M GC: 52.746.7 years
anxiety levels, and functional capacity of
people who suffered an ischemic stroke.
6 Silvaetal® 2018 Water-based aerobic and combined EG1 F 65.0+4.0 years
training in elderly women: Effects on EG2
functional capacity and quality of life. CG
7 Moreira et 2017 Impact of two hydrogymnastics class EG1 F 50 - 70 years
al.1° methodologies on the functional capacity EG2
and flexibility of elderly women CG
8 Hanand Im2° 2018 Aquatic Treadmill Exercise Program on EG1 F EG1:62.4+12.7years
Cardiorespiratory Fitness and Walking EG2 M EG2: 9.4+14.2years
Endurance in Subacute Stroke Patients: A
pilot trial.
9 Costaetal?® 2018 Water-based aerobic training improves EG1 F 60 - 75 years
strength parameters and cardiorespiratory  EG2
outcomes in elderly women CG
Legend: EG: experimental group, CG: control group, M: male, F: female, NS: not specified.

and "or" to order them. Subsequently, these words were
grouped into two or three, and a new search was
performed, such as, for example, aquatic exercise and
older adult and functional fitness. The terms in the search
strategy were also matched (e.g., aquatic exercise or
training). These terms were searched for in the title,
abstract, and keywords of manuscripts. In addition, a
manual search was performed for articles that were not in
the searched database, e.g., studies cited by other
manuscripts. Due to differences in terminology and
writing style, a list of synonyms for the terms of interest
was used to identify all relevant articles. Studies that
included systematic reviews were excluded from the
analysis. The search was limited to articles that
investigated adults older than 50 years of age. Articles
were also excluded if they met the eligibility criteria for

this study, but the full version was not accessible
(because they were not available electronically or in hard
copy or were requested from the authors but not sent).
The initial search strategy identified articles describing
protocols for aquatic exercise programs in adults over 50
years of age. An electronic search was conducted in the
database: PubMed. The electronic search was conducted
during the period of 1 month from May 1st to 31st, 2021.
Targeted searches in the most cited journals and authors
and in the reference lists of articles ensured that all
relevant articles were located. The basis of the search
strategy were the components of the Population,
Interventions, Comparators, Outcomes, and Study design
(PICOS) tool. Being P: Adults over 50 years of age
participating in aquatic physical exercise programs; I:
Aquatic exercise programs that improve functional
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Table 2. Analysis of the methodological quality of the articles selected for this systematic review.
N Criteria Alcaldeet Silvaet Aboarrage  Leeet Aidar et Silva et Moreira Hanand  Costa et
al.? al.® etal® al.® al.1® al.t etal’ Im.2 al.

1 Randomization . Yes No Yes Yes Yes Yes Yes Yes Yes
seguence generation

2 Allocation Secrecy Yes No No report Yes No report Yes Yes Yes Yes

3 dedhoerileodn of the No report Yes No report Yes Yes No report  No report  No report Yes
Attachment of the
professionals who No

4 applied the No report report No report Yes No report  Noreport No report No report Yes
intervention
Blindness of the No

5 assessors of the Yes renort No report Yes No report Yes No report  No report Yes
waste P

6 .S'.”!"af groups In the Yes No Yes Yes No report  No report  No report Yes Yes
initial evaluation

7 Cnteng for selection Yes Yes Yes Yes Yes Yes Yes Yes Yes
of participants
Analysis by

8 intention to treat No report Yes Yes Yes No report Yes Yes Yes Yes

9 Static comparison Yes Yes Yes Yes Yes Yes Yes Yes Yes
between groups

10 Descrlptlor_l of losses No report Yes No report Yes Yes Yes No report  No report Yes
and exclusions
PEDro scale scoring 6 5 5 10 5 7 5 6 10

fitness; C: Present an experimental group or two
experimental groups subjected to different types of
activity, intensity, frequency and number of weeks, with
or without a control group; O: describe the aquatic
exercise program that elicited positive responses on
functional fitness; S: experimental studies. The
assessment of methodological quality was performed
independently by two reviewers (MC, RG), who
analyzed the selected studies of this systematic review
and resolved disagreements in analysis by consensus.
The methodological quality review was performed using
the Physiotherapy Evidence Database (PEDro) scale
(from de Morton)? based on the Delphi list.2® This scale
has 10 scoring questions, and each criterion is scored
according to its presence (one point) or absence (zero
points) in the study in question. The following items were
considered: generation of the randomization sequence;
confidentiality of allocation; blinding of those evaluated:;
blinding of the professionals and evaluators who applied
the intervention/evaluation; blinding of the evaluators of
the study results; similar groups at baseline; participant
selection criteria; intention-to-treat analysis; statistical
comparison between groups; description of losses and
exclusion. Data extraction from each article was
performed using a structured script that included the
following points: sample (age range and sex of study
participants), groups considered (control group and
experimental group), protocol performed (content and
activity developed, duration, intensity, frequency, total

weeks). A first reviewer performed the data extraction,
and the second reviewer verified the data extraction,
ensuring that the data collected were accurate and
complete. For the presentation of the results of the
articles, the descriptive information of the protocols
developed in the studies was used, which allowed us to
quantify the indicators of functional fitness evaluated by
the programs in each study.

Results

Figure 1 shows the PRISMA flow chart showing the
study selection process developed. Ninety-four studies
were identified worldwide, which were considered as
possible  potential studies for  systematization.
Subsequently, 44 studies were eliminated as they were
not original studies and in adults over 50 years of age. In
the next stage, the titles and abstracts were read,
considering the inclusion and exclusion criteria, and 33
articles were eliminated. In the third stage, of the 17
eligible studies, which were read in their entirety, 8 that
were not experimental were eliminated. Finally, 9 articles
were considered in this review (Table 1). All studies have
experimental and control groups and the age range
oscillates from 50 to 80 years old. Four studies have been
conducted only in female, one study does not specify the
gender of the investigated groups and 4 studies have been
conducted in both genders. The results of the quality
analysis of the articles are shown in Table 2. All the
studies included in this systematic review presented
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Table 3. Protocols used and activities developed in the aquatic physical exercise.

Authors Contents/Activities Intensity Durat_lon X Frequency x Total
session week weeks
Agility and motor coordination
Flexibility
Alcalde etal.>  Perception of space, time and reaction speed NE 40 minutes 3 12
Balance
Muscle training
. . . Baja Intensidad (50 a
Silva et al.® /IAquatlc traln_ln_g of large muscle groups in upper and 60%) FCM y Escala de 45 minutes 2 12
ower extremities.
Borg
Aboarrage et al.? !—hgh-'lntensny interval aquatic exercises based on Escala Borg 30 minutes 3 24
jumping.
Lee et al 18 Aquatlf: training treadmill, postural control, balance Baja intensidad (50%) 30 minutes 5 4
and gait. FCM
Aquatic training
Aidar et al.*® Walking, pedaling, up and down grades, upper and Escala Borg 45-60 minutes 2 12
lower limb and breathing exercises.
. Aquatic aerobic and combined aerobic/endurance  Alta intensidad (85 a .
1
Silva et al. training. 95%) FCM 30 to 40 minutes 2 12
Aquatic gymnastics with emphasis on lower
Moreiraetal.®  extremities. Escala Borg 40 minutes 3 12
Conventional hydro gymnastics
Conventional rehabilitation therapy and aerobic Media y Alta
Hanand Im2°  exercises, stretching, upper limb strengthening, intensidad (50 a 85%) 50 minutes 5 6
aquatic treadmill training. FCM
Aerobic training: bilateral and combined upper and . .
Costa et al.?* lower extremities. Resistance: Localized upper and Alta intensidad (80 a 45 minutes 2 10

lower limbs separately.

9506) FCM

Legend: FCM: Maximum heart rate, NE: Not specified.

participant selection criteria and included statistical
comparison between groups. A total of 88.9% indicated
the randomization sequence; however, only 66.7%
indicated that they considered the secrecy of group
allocation. Likewise, four studies (44.4%) considered the
blinding of the professional who applied the intervention,
hiding the identity of the group assignments from the
researchers who collected and analyzed the study
variables. Evaluation of the methodological quality,
through the PEDro scale, showed that the two studies
with the highest scores were Lee et al.,'® and Costa et
al.,?! (10 points), followed by Silva et al.,2 (7 points);
Alcalde et al.,! and Ham and Im,?° (6 points); Silva et
al.,'* Aboarrage et al.,’ Aidar et al.,*° and Moreira et al.,*°
(5 points) on this scale. Table 3 illustrates the protocols
used in the 9 systematized studies (activities, intensity,
duration, frequency and total weeks). In general, the
duration of the programs ranged from 30 to
60min/session, the frequency ranged from 2 to 5 sessions
per week, the intensity was monitored by means of the
maximum heart rate (MHR) with a percentage of 50 to
95% and the Borg subjective scale. The duration of the
intervention programs in total varied from 4 to 24 weeks

and the activities developed were based on aquatic
gymnastic exercises, emphasizing the upper and lower
extremities, coordination exercises, balance, agility,
cycling and walking. The functional fitness indicators
that were evaluated before and after the aquatic program
interventions are described in Table 4. After
systematization, 09 indicators were identified that were
evaluated by the studies (functional mobility, balance,
leg strength, dad, agility, cardiorespiratory fitness, motor
function, gait, and arm strength). Of these, 4 studies
mostly evaluated 3 indicators (functional mobility,
balance, and leg strength), however, the other studies
have evaluated between 3 to 5 indicators (flexibility,
agility, cardiorespiratory fitness, motor function, gait,
and arm strength).

Discussion

The results of this study have shown that the protocols
used in the 9 systematized studies are fundamentally
based on the development of aquatic gymnastics
exercises. These focus on muscular strengthening of the
upper and lower extremities, as well as coordination,
balance, agility, cycling and walking exercises
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Table 4. Functional fitness indicators evaluated in aquatic physical exercise programs in adults aged 50 to 80 years.
Variables evaluated Studies
1 2 3 4 5 6 7 8 9
Functional mobility X X X X X X
Flexibility X X X
Balance X X X X X X
Agility X X X X
Leg strength X X X X X X
Cardiorespiratory fitness X X X X
Motor function X
Gait X X X X
Arm strength X
Legend: 1: Alcalde et al.?; 2: Silva et al.8; 3: Aboarrage et al.%; 4: Lee et al.'8; 5: Aidar et al.’%; 6: Silva et al.!*; 7: Moreira et
al.?%; 8: Han and Im,%; 9: Costa et al.2*

submerged in water. In fact, the literature reports that
aquatic intervention programs include various types of
exercises, such as lower and upper limb training and
strengthening, aerobic, balance, walking, endurance
resistance, and flexibility exercises, 28111 which have
been fully considered by the 9 systematized studies.
These aquatic activities have to do with the development
of varied types of motor practices, which have to do with
educational, competitive, utilitarian, recreational,
preventive, therapeutic, training and maintenance
objectives.?*In  general, these aquatic activities
developed in aging populations provide a low-impact and
lightweight environment where people can exercise
safely,'? where buoyancy, pressure, resistance and water
temperature maximize the effectiveness of aquatic
exercise, allowing light and safe body movements.?
Regarding the protocols used, the 9 systematized studies
have reported varied intensities, frequencies and
durations of the intervention programs. These were
developed from 2 to 5 times per week, with intensities
from 50 to 95% (low, medium and high), with a duration
of 30 to 60 minutes per session and with a duration of 4
to 24 weeks. These findings of description of aquatic
physical exercise, are consistent with that described by
Barrow et al.,?® where they highlight that moderate
intensity exercise, for 30-60 minutes, three times per
week, can be considered an effective treatment for weight
control and obesity-related musculoskeletal symptoms.
Moreover, they are consistent with the general guidelines
for physical exercise prescription outlined by the position
of the American College of Sports Medicine in which
they are defined in terms of intensity, duration, frequency
and type of activities to be performed in intervention
programs.?” The indicators evaluated in systematized
intervention programs have reported 9 variables
(functional mobility, flexibility, balance, agility, leg
strength, cardiorespiratory fitness, motor function, gait
and arm strength). These studies have indicated in their
results that aquatic exercises provoke positive responses

on the functional fitness of the population between 50
and 80 years of age. In that sense, systematic and
controlled training, widely evidence ostensible
improvements in older adults, especially in functional
autonomy.? Specifically, the properties of water provide
unique opportunities for rehabilitation through the
hydrostatic and hydrodynamic principles of buoyancy
and resistance,?® which consequently contributes to the
reduction of pain, stiffness and difficulty in physical
functions, as well as to the increase in the self-efficacy of
motor movements in people with reduced mobility.?®
Consequently, physically active older adults throughout
life have higher levels in terms of physical and cognitive
function, mobility, less musculoskeletal pain, lower risk
of falls and fractures, depression, better quality of life,
so the results of this systematization suggest the inclusion
of aquatic exercises in programs for older adults to
improve their functional capacity. Although, this study
has some limitations, since the search for information
was performed in only one database and covered 5 years
(2017 to 2021), so future studies should expand the
search for information not only in other databases, but
also the range of years. On the other hand, this study can
serve as a baseline to promote and propose aquatic
intervention programs for older adults, as well as to
compare the criteria used to prescribe physical exercise.
Based on the results obtained, this study concludes that
the protocols developed to improve functional fitness in
adults aged 50 to 80 years were based on general physical
exercise prescription guidelines (frequency, duration,
intensity and type of activity). The application of aquatic
activities based on gymnastic exercises can provoke
positive responses on functional fitness if performed at
least 2 to 5 times per week, 30 to 60min/day and at
intensities of 50 to 95%.

In conclusion, these systematized indicators can be used
by professionals working with older adults to create and
promote aquatic programs to improve their functional
fitness.



Agquatic physical exercise programs for fitness of older adults
Eur J Trans| Myol 31 (4): 10006, 2021 doi: 10.4081/ejtm.2021.10006

List of acronyms

MHR - maximum heart rate 1.

PICOS - population, interventions, comparators,
outcomes, study

PEDro - Physiotherapy Evidence Database

PRISMA - preferred, reporting, items for systematic

reviews and metaanalyses
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