Original Article

Bortoloti DS, Souza DCR, Sousa MEM, Munaro C
Effect of a Physical Exercise Program on the Physical, Functional, and Cognitive Capacity of Older Adults

Effect of a Physical Exercise Program on the Physical,
Functional, and Cognitive Capacity of Older Adults

Efeito de um Programa de Exercicio Fisico na Capacidade Fisica, Funcional e Cognitiva de Idosos
Efecto de un Programa de Ejercicio Fisico en la Capacidad Fisica, Funcional y Cognitiva de los Adultos Mayores

RESUMO

O objetivo deste estudo foi verificar os efeitos de um programa de exercicios fisicos na capacidade fisica
funcional e cognitiva de pessoas idosas. O programa de treinamento funcional consistiu de duas ses-
soes semanais por 12 semanas. Participaram do estudo 16 idosos, com media de idade de 65,5 anos.
Incluiram-se exercicios de forca muscular, resisténcia aerobica e equilibrio. Os resultados demonstraram
aumento significativo na forca muscular de membros superiores e na forca e resisténcia muscular de
membros inferiores (p<0,05). Nao foram observadas diferencas significantes na flexibilidade de mem-
bros inferiores, agilidade e equilibrio dinamico, resisténcia aerdbica e capacidade cognitiva dos partici-
pantes. Assim, um programa de 12 semanas de treinamento funcional para idosos foi capaz de propor-
cionar modificagoes benéficas nos niveis de forga muscular, porém nao promoveu mudangas nas demais
capacidades fisico-funcionais e na capacidade cognitiva.

DESCRITORES: Treinamento Funcional. Envelhecimento. Funcionalidade Fisica. Capacidade Cognitiva.

ABSTRACT

The objective of this study was to assess the effects of a physical exercise program on the physical,
functional, and cognitive capacity of older adults. The functional training program consisted of two we-
ekly sessions for 12 weeks. Participated in the study, sixteen older adults, mean age of 65.5 years.
Muscle strength, aerobic endurance, and balance exercises were included. The results demonstrated
significant increases in upper-limb muscle strength and lower-limb strength and endurance (p<0.05).
No significant differences were observed in lower-limb flexibility, agility and dynamic balance, aerobic
endurance, or cognitive capacity. Thus, a 12-week functional training program for older adults was able
to provide beneficial changes in muscle strength levels, but did not promote changes in other physical-
-functional capacities or cognitive capacity.

DESCRIPTORS: Functional Training. Aging. Physical Functionality. Cognitive Capacity.

RESUMEN

El objetivo de este estudio fue evaluar los efectos de un programa de ejercicio fisico en la capacidad fisica,
funcional y cognitiva de los adultos mayores. El programa de entrenamiento funcional consistio en dos
sesiones semanales durante 12 semanas. Dieciséis adultos mayores, con una edad media de 65,5 anos,
participaron en el estudio. Se incluyeron ejercicios de fuerza muscular, resistencia aerdbica y equilibrio.
Los resultados demostraron aumentos significativos en la fuerza muscular de las extremidades supe-
riores y la fuerza y resistencia de las extremidades inferiores (p < 0,05). No se observaron diferencias
significativas en la flexibilidad, agilidad y equilibrio dinamico de las extremidades inferiores, la resistencia
aerobica o la capacidad cognitiva. Por lo tanto, un programa de entrenamiento funcional de 12 semanas
para adultos mayores pudo proporcionar cambios beneficiosos en los niveles de fuerza muscular, pero
no promovio cambios en otras capacidades fisico-funcionales ni en la capacidad cognitiva.
DESCRIPTORES: Entrenamiento Funcional. Envejecimiento. Funcionalidad fisica. Capacidad cognitiva.
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INTRODUCTION

he population of people over
Tthe age of 60 is growing glob-

ally at a rate of approximately
3% per year, which represents faster
growth than all younger age groups.
In Brazil, in 2022, the proportion of
the population aged 60 years or older
increased by 56% compared to 2010,
with a prevalence of around 15.6% of
Brazilians, which in absolute numbers
already exceeds 32 million individu-
als'.

The aging process causes several
psychological, social, and intellectual
changes. It is a gradual and inevitable
process that alters motor, systemic,
sensory, and biological functions,
decreasing physical abilities such as
strength, balance, flexibility, and car-
diorespiratory capacity??. In addition,
aging causes changes in cognitive abil-
ity and body composition, leading to
changes in balance, modifications in
gait, and an increased risk of falls*.

Agingitselfis complex and involves
several factors, such as genetics, life-
style, and chronic diseases, which in-
teract with each other and influence
how an individual ages®. It should be
noted that lifestyle has a crucial in-
fluence on the quality of life of older
adults, and regular physical activity
is one of the factors that contributes
to a healthier life, as it aids in daily
activities, prevents disease, increas-
es autonomy and independence, and
improves cognitive functions such as
memory and language®. The litera-

ture highlights that, regardless of the
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type of training program, there is an
improvement in mobility and bal-
ance associated with increased muscle
strength and a reduced risk of falls”*.

According to Cadore er al?, func-
tional training that secks to integrate
strength, cardiorespiratory endur-
ance, and balance exercises has prov-
en to be an appropriate strategy for
improving the overall health of older
adults, due to the stimulation of phys-
ical functional capacities that are es-
sential for this age group.

Furthermore, according to the
Position Stand of the American Col-
lege of Sports Medicine'?, systematic
physical activity has several benefits
in slowing down the physiological
changes of aging, improving the abil-
ity to perform daily activities, help-
ing to control chronic diseases, pro-
moting cognitive and psychological
well-being, and increasing longevity.
However, even with so many benefits
for the elderly population, it is ob-
served that only 30.2% of this popu-
lation engages in at least 150 minutes
of moderate-intensity physical activi-
ty per week!’.

Different strategies for systematic
physical activity for older adults are
reported in the literature, notably
functional exercise programs, or mul-
ticomponent exercises, which have
been increasingly recommended for
this population. Exercises that pro-
mote the development of strength,
power, and muscular endurance, de-
crease body fat, increase lean mass,
improve physical fitness, and enhance
quality of life can facilitate daily activ-
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ities and benefit cognitive abilicy'*!.

However, despite numerous stud-
ies showing the benefits of physical
activity programs for older adults, it
still seems to be a challenge for health
professionals to implement lasting
and/or permanent strategies, mainly
due to operational costs and adher-
ence by this population. In this sense,
studies that aim to analyze the effect
of physical exercise programs on the
physical functional and cognitive ca-
pacity of older adults are important,
mainly to increase the body of evi-
dence of low-cost exercise programs
for groups of older adults, aiming to
promote adherence and stimulate a
more active life with additional ben-
efits in the physical functional and
cognitive capacities of older adults.

Thus, the objective of the pres-
ent study was to verify the effect of a
functional physical exercise program
on the physical and cognitive func-
tional capacity of older adults.

METHODS

This was a descriptive, longitu-
dinal, quantitative field study that
verified the effect of a functional
training program on the physical and
cognitive functional capacity of old-
er adults. The activities were carried
out at the Open University for the El-
derly (Unati) of UNIOESTE (State
University of Western Parand) at the
Francisco Beltrio unit.

Before the start of the proposed
activities, this study was submitted
to the Research Ethics Committee of
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the University of Parand (UNIPAR),
in accordance with Resolution No.
466/2012, in order to maintain eth-
ics and compliance with the rules and
laws that govern our country, which
makes secrecy and confidentiality in-
dispensable for all scientific research,
preserving the identity of the partici-
pants and maintaining the reliability
and security of scientific work. It is
worth noting that the project was pre-
viously approved under Opinion No.
6,696,495, in the year 2024.

Elderly residents of the city of
Francisco Beltrao participated in the
study. The inclusion criteria were: (1)
individuals aged 60 years or older, of
both sexes; (2) enrolled and partici-
pating in Unati; (3) without restric-
tions on the practice of systematic
physical activity; (4) who signed the
Free and Informed Consent Form.

The functional physical fitness of
the elderly was measured by the El-
derly Physical Fitness Test (Tafi) bat-
tery described by Rikli and Jones®.
The Tafi includes physical parameters
identified as components of func-
tional fitness, which are: (1) lower
limb muscle strength (sitting and
standing up from a chair); (2) upper
limb strength (clbow flexion and ex-
tension); (3) lower limb flexibility
(reaching the foot); (4) agility and
dynamic balance (standing up, walk-
ing, and sitting back down); (5) up-
per limb flexibility (reaching behind
the back); and (6) aerobic endurance
(six-minute walk).

Cognitive ability was assessed us-
ing the Mini Mental State Examina-
tion (MMSE). The MMSE was ad-
ministered to assess cognitive status
according to the procedures and scor-
ing proposed by Guerreiro et al.(16)
. The test consists of 30 questions,
scored with a value of 0: when the
individual does not respond or gives
an incorrect answer; or 1: when the
examinee provides a correct answer.
The questions are organized into six
cognitive domains: (1) Orientation:
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five items on temporal orientation
and five on spatial orientation; (2)
Retention: repetition of three words;
(3) Attention and Calculation: series
of five subtractions; (4) Evocation:
the examinee must spontaneously re-
call the three retained words; (S) Lan-
guage: includes two naming items,
one sentence repetition item, one
three-step verbal command compre-
hension item, one written command
comprehension item, and one sponta-
neous writing item (meaningful and
grammatically correct sentence); (6)
Constructive Ability: one item. The
test allows for a maximum score of 30
points, with higher scores indicating
better performance. All tests were ad-
ministered before and after 12 weeks
of the functional physical exercise

program.
In the physical exercise program,
participants underwent function-

al exercise sessions twice a week for
three months. The physical activities
lasted a maximum of 60 minutes. The
exercises were performed in groups in
the afternoon. The activities included
localized exercises and movements,
using the participants' own body
weight and materials such as sticks,
balls, chairs, mats, and hoops.

The American College of Sports
Medicine's Position Stand "Exer-
cise and Physical Activity for Older
Adults"10emphasizes that
and resistance exercises should be

aerobic

the cornerstones of any exercise pro-
gram for older adults. Therefore, the
proposed training sought to integrate
strength, cardiorespiratory endur-
ance, and balance exercises.

The training was systematized into
four blocks, with the main blocks tak-
ing the form of a circuit, consisting
of a total of six stations, with muscle
strength and cardiorespiratory endur-
ance exercises for the main muscle
groups, focusing on multi-joint and
multifunctional exercises, with trans-
fer to activities of daily living. The
volume and intensity were manipu-
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lated by increasing the number of sets
and repetitions and the complexity of
the exercises.

Exercise sequences were performed

every two weeks. The sequences be-
gan with two sets (10 to 15 repeti-
tions per exercise) of each exercise in
the first weeks and progressed to three
sets (15 to 25 repetitions per exercise)
in the following weeks. Cardiorespi-
ratory endurance exercises were per-
formed for 40 seconds, progressing
to 60 seconds. The intervals between
sets were 40 seconds, progressing to
20 seconds, and between blocks, the
intervals were 60 seconds, progressing
to 30 seconds.

Each exercise sequence consisted

of two muscle strength exercises and
one cardiorespiratory endurance ex-
ercise, which was the composition of
the two main blocks, each of which
consisted of different exercises (dy-
namic stretching, cardiorespiratory
endurance exercise, strength exer-
cises, recreational activities, coordi-
nation, attention, and agility). It is
worth noting that the training was
designed similarly to that presented
by Resende-Neto(17) ,adapted to the
physical conditions of the partici-
pants and the availability of material
and space for the development of the
activities.

For data analysis, the data were pre-

viously entered into an Excel spread-
sheet and exported to the Statistical
Package for Social Science — SPSS-
20.0. Initially, the Shapiro Willk Test
was performed for data normality,
followed by descriptive statistics to
characterize the sample and frequen-
cy distribution for categorical data.
Subsequently, Student's t-test was
used for paired data to verify the dif-
ferences established before and after
the intervention period. The level of
significance adopted was p < 0.05.

RESULTS

Sixteen individuals participated in
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this study, including 14 women and
two men. The average age was 65.5
+ 7.82 years, with an average body
weight of 68.23 + 11.49 kg and an
average height of 1.56 + 0.07 m. The
average Body Mass Index (BMI) was
27.72 + 3.76 kg/m(2) .At the begin-
ning of the program, 75% (n=12) of

Table 1. Mean differences in functional capacity of elderly p

the participants performed some type
of unsystematic physical activity, and
25% (n=4) did not perform any type
of physical activity.

Table 1 shows the average differ-
ences in the analyzed components
of the functional physical capacity
of elderly participants in a physical

exercise program. There was a signif-
icant increase in lower limb strength
and endurance (p=0.002) and upper
limb strength (p=0.026), as well as a
significant decrease in right shoulder
flexibility (p=0.042) and left shoul-
der flexibility (p=0.046).

cipants in a physical exercise program (

Assessment Pre-training Post-training P
Lower limb strength and endurance (rep) 12,75+3,19 15,815,221 0,002
Upper limb strength (rep) 20,31+5,93 23,44 =553 0,026
Leg flexibility (cm) 4,98 + 8,79 1,13 £ 14,62 0,200
Right shoulder flexibility (cm) 1,81+9,88 -6,78+ 11,65 0,042
Left shoulder flexibility (cm) -2,61+15,79 -12,46 11,51 0,046
Agility and balance (sec) 571+0,68 5,77 = 1,00 0,749
Aerobic endurance (m) 518,70 + 108,04 521,81+ 123,65 0,836
Total functional capacity (points) 54,50 + 16,32 55,63 + 19,15 0,652

Note: LM = Lower limbs; UL = Upper limbs;
pts = points.

Table 2 shows the mean differences
in cognitive ability in the elderly be-
fore and after training. No significant

changes were observed in any of the
variables evaluated (p>0.05).

Table 2. Differences between the mean cognitive abilities of elderly participants in a physical exercise program (n= 16), as

assessed by the Mini Mental State Examination

Assessment Pre-training Post-training p
Spatial orientation (points) 9,88+0,34 9,69+0.48 0,180
Records (points) 2,94 +0,25 3+0,00 0,317
Attention and calculation (points) 4,33+ 1,05 4,60+1,12 0,219
Memories (points) 2,50+0,52 2,63+0,62 0,527
Language (points) 8,50+0,97 838=0,62 0,564
Total MMSE (points) 2794+ 1,88 28,00+ 2,31 0,688

Note: MMSE = Mini Mental State Examination;
pts = points.

Table 3 shows the relative and ab-
solute frequencies for functional ca-
pacity and cognitive capacity of the
clderly in this study. Physical func-
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tional capacity was classified into
three categories: Good, Very Good,
and Fair, with 31.3% of the elderly
classified as having Good physical ca-
pacity both before and after training.
There was an increase in frequency

from zero to 6.3% in the Very Good
classification and a reduction in Fair
from 68.8% to 62.5% (n=10).
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Table 3 - Frequencies for functional and cognitive capacity of elderly participants

in a physical exercise program (n= 16).

Assessment Pré-Treino N (%) Pos-Treino N (%)
Fair 11(68,8) 10(62,5)
Good 5(31,3) 5(31,3)
Very good 0 1(6,3)
Cognitive Ability
Below 7 (43,8) 4(25,0)
Adequate 9(56,5) 12(75,0)

With regard to cognitive ability,
participants were classified as Below
Average and Adequate. There was an
improvement from 56.5% to 75% in
the Adequate classification, and a re-
duction in the Below Average classifi-
cation from 43.8% to 25%.

DISCUSSION

This study examined the effect of
a physical exercise program on the
physical and cognitive functional
capacity of a group of elderly people
participating in UNATT in Francisco
Beltrao-PR. The main findings of this
study show that 12 weeks of function-
al training were beneficial for increas-
ing strength in both the lower and
upper limbs; however, it was not suf-
ficient to promote significant changes
in the other functional and cognitive
capacities of the participants.

The results related to increased
muscle strength were consistent with
a previous study conducted by Cor-
rea et al.'"® with 32 elderly women, in
which a 12-week functional training
program was applied and there was
an increase in lower limb strength en-
durance, as well as an improvement in
cardiorespiratory endurance and low-
er limb flexibility in the participants.

The increase in strength levels
found in the present study is im-
portant because only with acceptable
levels of strength can older adults

perform various activities of daily liv-
ing, such as climbing stairs, walking,
shopping independently, among oth-
ers, with greater case and autonomy,
and also have a lower probability of
falls'2,

In the present study, there were no
significant changes in cognitive abili-
ty variables, a result that corroborates
the study conducted by Vital er al.”’
with 34 elderly women with Alzhei-
mer's disease, where a low-intensity
resistance training program was ap-
plied, and no significant improve-
ments were observed in the cognitive
functions analyzed using the Mini
Mental State Examination.

In a study conducted by Ferreira et
al.(20), a resistance training program
with 31 sedentary elderly women pro-
moted an increase in cognitive ability.
The participants in the present study
were initially classified, for the most
part (56.6%), as having adequate
cognitive capacity, and similarly, the
majority (75%) reported that they
practiced some type of non-systemat-
ic physical activity, which may partly
explain the absence of significance in
the results analyzed.

Furthermore, in the case of elderly
individuals, even without significant
improvements, the maintenance of
cognitive abilities demonstrates an
important gain, since physiological-
ly these individuals gradually reduce
these abilities'®. In addition, in the
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relative classifications of the present
study, there was an increase in cogni-
tive ability adequacy.

Regarding the shoulder flexibility
assessments, there was a significant
reduction in both the right and left
shoulders, which contrasts with oth-
er findings in the literature, which
observed improvements in this com-
ponent of physical fitness in elderly
individuals who underwent 12 weeks
of Pilates training, which is character-
ized by movements performed with
greater amplitude and fluency, which
can generate a higher level of flexibil-
ity*!.

In a study conducted concurrent-
ly with this study, i.e., with the same
population, it was observed that
11.1% of the elderly enrolled in the
program had some type of chronic
musculoskeletal disease in the shoul-
der joints, which did not prevent
participation in physical activities,
but limited some movements, which
possibly interfered with these elderly
individuals' ability to fully perform
the proposed activities and may part-
ly explain the significant reduction in
shoulder flexibility*.

In aerobic endurance, another ca-
pacity assessed in this study, there was
no significant change, a result that
corroborates the research conduct-
ed by Silveira et al?, in which eight
weeks of training were conducted
with 20 elderly people with Parkin-
son's disease, and the effects of func-
tional training and stationary bicycle
exercise on respiratory function were
compared, and there were no signif-
icant improvements in cardiorespira-
tory capacity.

No significant changes in balance
were found either, which is in line
with the study conducted by Lustosa

et al*

, in which seven elderly women
participated in a functional exercise
program for eight weeks and, despite
a tendency toward improved balance,
there were no significant changes in

this capacity. In contrast, a study con-
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ducted with proprioceptive training
for four weeks found significant im-
provement in the balance of irregular-
ly active elderly individuals®.

It is worth noting that, although
this study presents important evi-
dence of the benefits of functional
exercises for the elderly, some lim-
itations cannot be overlooked, such
as the fact that there was no control
group, which limited the quantifica-
tion of the effect size of the program
applied. It was also necessary to group
the analyses between the sexes due to
the limited number of elderly males.

Another limitation was the dura-
tion of the study, since 12 weeks may
not have been sufficient for the phys-
iological stimuli of most of the vari-
ables analyzed. Previous studies that
carried out interventions with even
shorter durations also did not show
significant improvements in the com-

ponents of functional fitness in older
adules’?*?4. Additionally, it should be
emphasized that the elderly partici-
pants in this study are members of the
Open University for the Third Age
(UNATT), where, in addition to some
reporting that they practice some
type of unsystematic physical activi-
ty, they are also involved in different
cognitive and recreational motor ac-
tivities, which may have partially in-
terfered with the initial assessments,
especially those related to cognition.
However, it is worth noting that
the implementation of the functional
training program applied to a group
of elderly people in this study had low
operational costs (financial and per-
sonnel) and good engagement in the
functional exercise program sessions,
which may contribute to maintaining
adherence and prolonging the pro-
grams, factors that greatly contribute

to lasting strategies, thus contributing
more effectively to the health care of
groups of elderly people from differ-
ent regions, regardless of socioeco-
nomic status.

The results suggest that a 12-weck
functional training program for old-
er adules, with two weekly sessions,
was able to provide beneficial changes
in upper and lower limb strength, in
addition to preserving other physi-
cal-functional and cognitive abilities,
which may contribute to maintaining
the autonomy and independence of
older adults. These findings support
the inclusion of functional training
in health programs for elderly groups,
helping them to improve their physi-
cal health and overall well-being.
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