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Abstract: The aim of the present study was to understand the effect of a multicomponent physical
exercise program on the functional physical fitness of older people with overweight or obesity in Chile,
and whether these effects were similar in women and men. For this purpose, a quasi-experimental
study was designed with a control group to evaluate the functional physical fitness through the Senior
Fitness Test battery for older people [SFT; aerobic endurance (AE), lower body strength (LBS), upper
body strength (UBS), upper body flexibility (UBF), lower body flexibility (LBF), dynamic balance (DB),
and hand pressure strength right (HPSR) and left (HPSL)]. Seventy older people with overweight
or obesity aged between 60 and 86 years participated (M = 73.15; SD = 5.94), and were randomized
into a control group (CG, n = 35) and an experimental group (EG, n = 35). The results after the
intervention between the CG and EG indicated that there were statistically significant differences
in the AE (p = 0.036), in the LBS (p = 0.031), and in the LBF (p = 0.017), which did not exist before
the intervention (p > 0.050), except in the HPSR (0.029). Regarding the results of the EG (pre vs.
post-intervention), statistically significant differences were found in all of the variables studied: AE
(p < 0.001), LBS (p < 0.001), UBS (p < 0.001), LBF (p = 0.017), UBF (p < 0.001), DB (p = 0.002), HPSR
(p < 0.001), and HPSL (p = 0.012) in both men and women. These improvements did not exist in
any of the CG variables (p > 0.05). Based on the results obtained, we can say that a multicomponent
physical exercise program applied for 6 months in older people with overweight or obesity produces
improvements in functional physical fitness regardless of sex, except in lower body flexibility and
left-hand dynamometry.
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1. Introduction

Functional physical fitness has been widely recognized as one of the most important
components in the quality of life, physical independence, and health status of older peo-
ple [1,2]. Functional physical fitness, also known as functional aptitude, includes aspects
such as aerobic endurance, strength, balance (dynamic and static), and flexibility, which are
considered essential for the elderly to be able to carry out their daily activities in a manner
that is safe and without excessive physical fatigue [3].

Recent research indicates that the aging process is associated with a decrease in
physical functioning [1], which can cause a high level of dependency in the elderly due
to the decrease in their physical capabilities [4–6]. Therefore, improving the functional
physical fitness in all its components, or each one individually [7], would allow older adults
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to maintain greater physical independence (i.e., climbing stairs, bathing, standing up of
a chair, walking) [8], adopt an active lifestyle, and consequently, improve their quality
of life [9,10].

Several recommendations that suggest the prescription of physical activity to improve
functional physical fitness through physical exercise have focused on aerobic capacity,
strength training, balance, and mobility, improving physical function while, at the same
time, preventing falls [11], cognitive decline [12], and morbidity and mortality in older
adults [7,13,14]. In this sense, in the scientific evidence, studies appear that have im-
plemented different types of physical exercise, ranging from resistance training [15–18],
combining training (i.e., aerobic endurance exercises, balance, and/or stretching) [19–21],
aerobic exercise training [22], training with progressive interval exercises [23], high intensity
interval training (HIIT) [24,25], or aerobic dance [26].

Previous studies related to improvements through multicomponent or combined exer-
cise analyzed the improvements in BMI and anthropometric values [27,28] or in functional
or physical capacity [29], among others. Furthermore, scientific evidence that used the
Senior Fitness Test and multicomponent physical exercise to evaluate functional physical
fitness in older adults is, to date, scarce [7], and the training methods found are heteroge-
neous [7], so there is a lack of more specific protocols that combine aerobic and resistance
components, and greater homogeneity in the data collection instruments [30], to impact the
health of this population safely [7]. Therefore, this study is considered relevant.

In this regard, there is a lack of sufficient evidence on the effectiveness of multicompo-
nent physical exercise programs on the functional physical fitness in older adults [7,31]. In
addition, the World Health Organization (WHO) guidelines [32] for adults over 65 years
of age stipulate two sessions per week of multicomponent physical activity [33]. This
multicomponent exercise should include strength, endurance, balance, gait, and physical
function training, and one of the standardized tools of great reliability and easy appli-
cation for the evaluation of functional physical fitness in the elderly [34] is the Senior
Fitness Test [35].

In this context, taking into account the research on the possibilities offered by mul-
ticomponent training as a structured program for improving functional physical fitness
in older adults, the aim of the present study was to understand the effect of a multicom-
ponent physical exercise program on the functional physical fitness of older people with
overweight or obesity in Chile, and whether these effects were similar in women and men.
Thus, the starting hypothesis proposed is that participating in a multicomponent physical
exercise program will significantly improve the functional fitness levels, regardless of sex.

2. Materials and Methods
2.1. Study Design

This was a quasi-experimental design research with a control group with pre- and
post-test measures [36], establishing as dependent variables the different tests of the Senior
Fitness Test (SFT [35]) and then comparing them based on group (control vs. experimental)
and sex (man vs. woman).

2.2. Participants

The selection of the study sample was non-probabilistic, for convenience, of an inten-
tional nature, which allows subjects to be selected with a reduced sample and who agree
to be included according to their accessibility and circumstances [37]. When accessing a
sample of volunteer subjects, the assignment was made to ensure that they had similar
characteristics in variables such as age, BMI, and physical independence, so the results or
effects were a product of the intervention program and not of individual differences [38]. A
total of 153 people with overweight or obesity, adults 60 years of age or older—59 men and
94 women—were invited to take part in this study. The participants were members of the
clubs of the Regional Federation of Community Unions for the Elderly in Concepción, in
Chile’s Biobío region. Being 60 years of age or older, being overweight or obese, not having
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a medical condition that would prohibit participation in the tests or intervention program,
being physically independent, signing an informed consent form, and participating in the
entire process (i.e., initial data collection, exercise program (80%), final data collection) were
the inclusion criteria.

2.3. Instruments
2.3.1. Sociodemographic Questionnaire

Age (years) and sex (men or women) were recognized variables.

2.3.2. Anthropometric and Body Composition Measurements

Body mass and height were measured using the International Society for the Ad-
vancement of Kinanthropometry (ISAK) [39] procedure for anthropometric and body
composition assessments. These measurements made it possible for us to calculate the
body mass index (BMI) using the formula [weight kg/height m2], in accordance with the
WHO measurements [40].

Using the SECA 206 portable stadiometer (Hammer Steindamm, Hamburg, Germany)
in the maximum extension position, the height was measured by firmly placing the square
on the vertex, compressing the hair as much as possible, and asking the subject to take a
deep breath and hold it until the subject exhaled [39].

Body mass was measured with an Omron HBF-514C (Omron Healthcare, Inc., Chicago,
IL, USA) apparatus. With the least amount of clothing on, the weight was measured to
ensure that the ascent was zero after twelve hours had passed since the last measurement,
which was customarily taken in the morning [39].

2.3.3. Senior Fitness Test Battery (SFT)

The SFT battery is a validated and useful field instrument for determining physical
fitness and, consequently, for organizing and carrying out physical exercise programs for
the senior population [35]. The following tests are part of the SFT battery: (1) Chair sit-up
test for lower body strength; (2) arm flexion test for upper body strength; (3) 6-min walk
test for aerobic endurance; (4) chair trunk flexion test for lower body flexibility; (5) hands-
on-back test for upper body flexibility; and (6) get up, walk, and sit test for dynamic balance,
power, and agility [35].

2.3.4. Intervention Program

The experimental group underwent a multicomponent physical exercise program
following the International Exercise Recommendations in Older Adults (ICFSR) [10], with
two 60-min sessions each week for a total of six months. Every session was set up as
illustrated in Figure 1. The primary researcher, a 15-year veteran and physical education
graduate, led all of the classes in the multicomponent program. The control group was left
to their regular activities without any physical exercise regimen.

2.4. Procedure

First, the aim of the research was communicated to the management of the clubs of
the Regional Federation of Community Unions of Elderly People in the Biobío district of
Concepción, Chile (Figure 2). Following management clearance, a letter of invitation and
informational sessions outlining the study’s objective, design, methodology, confidentiality
statement, and voluntary participation were sent to prospective participants.
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The required sociodemographic information (age) was recorded after signed informed
consent was obtained, and the individuals were assessed using the SFT battery. Before
the physical training program began, anthropometric measurements were taken in the
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experimental and control groups over the course of two days in the morning, between
9 a.m. and 12 p.m., using standardized equipment and applied by qualified examiners. On
the first day, data relating to questionnaires such as sociodemographic background and
anthropometric measures were recognized. On the second day, the physical condition was
assessed after a 10-min warm-up consisting of general mobility exercises, joint mobility, and
muscle activation, led by an expert in physical education. After the initial data collection,
the intervention program was applied for 6 months with a weekly frequency of two sessions,
at 60 min per session. Once the intervention programs were completed, the data collection
was carried out one week after finishing them in both the control and experimental groups.
This data collection was carried out over two days, between 9 and 12 h, again using
standardized equipment and applied by trained examiners. In the first, anthropometric
data were collected. On the second day, physical fitness was assessed under the same
conditions as in the pre-test.

The Declaration of Helsinki was followed in conducting of all these studies. On 22
June 2022, the Universidad Internacional Iberoamericana Ethics Committee authorized and
transmitted the research protocol, which had code number CR-163.

2.5. Statistical Analysis

The statistical analysis of the data in this research was carried out using the IBM
SPSS Statistics program for Windows, version 25.0 (IBM Corp.: Armonk, NY, USA), with a
significance level of p < 0.05. Results for the quantitative variables (i.e., functional fitness
components, anthropometry, age) are presented through measures of central tendency
(mean and standard deviation); qualitative variables (i.e., sex; degree of overweight or
obesity) are presented using percentages and frequencies. To verify the normality of the
data, the Kolmogorov–Smirnov test was used. First, descriptive statistics (mean and its
standard deviation) were calculated for each dependent variable examined. Second, the
Chi square test was performed to check whether the groups (Experimental group/Control
group) were equivalent with respect to the sex and degree of obesity or overweight of the
participants, and an independent samples t test to check the equivalence between groups
in age and anthropometry. After 6 months of intervention, a three-factor ANOVA was
performed (time × group × degree of overweight or obesity) using time as a repeated
measures factor, [i.e., Time (pre-test vs. post-test), Group (Control group vs. Experimental
group) and Sex (man vs. woman)] to analyze the possible main effect of these factors on
the functional physical fitness variables and their interaction using the Bonferroni statistic.
The effect size was calculated in terms of eta squared (η2).

3. Results

The sample was divided into two analysis groups, the CG (n = 35) and the EG
(n = 35), with a total of 70 participants. Regarding the sex variable, 87% of the partic-
ipants were women (n = 61) and 13% were men (n = 9), distributing 33 women and 2 men
in the CG and 28 women and 7 men in the EG.

The normality test revealed that the data followed a normal distribution [i.e., aerobic
endurance (p = 0.621), lower body strength (p = 0.243), upper body strength (p = 0.161),
lower body flexibility (p = 0.053), upper body flexibility (p = 0.910), dynamic balance
(p = 0.068), right (p = 0.370) and left (p = 0.356) handgrip strength].

3.1. Baseline Characteristics

The baseline characteristics of the sample are shown in Table 1. Participants in the CG
and EG were similar at the baseline in all variables.
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Table 1. Basic characteristics of the participants.

Control Group Experimental Group p-Value

Variables

Average age (years) 72.54 ± 5.55 73.77 ± 6.32 0.391

Sex
0.075Man 2 (72.2%) 7 (27.8%)

Woman 33 (27.8%) 28 (72.2%)

Average height (m) 1.538 ± 7.16 1.530 ± 9.16 0.685

Average weight (kg) 72.51 ± 11.99 74.80 ± 12.75 0.443

Average BMI (kg/m2) 30.71 ± 4.075 31.88 ± 3.73 0.215

Degree of overweight-obesity

0.528
Overweight 17 (24.3%) 11 (15.7%)

Type I Obesity 13 (18.6%) 17 (24.3%)
Type II Obesity 4 (5.7%) 6 (8.6%)

Type III Obesity 1 (1.4%) 1 (1.4%)

Note: Quantitative variables are expressed as the mean and standard deviation, and qualitative variables are
expressed as frequencies and percentages.

3.2. CG and EG Pre-Intervention Comparison

The results before the intervention between the CG and the EG (Table 2) indicated that
there were no statistically significant differences in any of the variables studied.

Table 2. Pre-intervention results on the Senior Fitness Test battery variables of the control and
experimental groups.

Variable CG Pre (n = 35) EG Pre (n = 35) p-Value

Aerobic endurance (m) 399.94 ± 84.95 439.48 ± 64.79 0.675

Lower body strength (Number of repetitions) 11.97 ± 3.20 13.54 ± 2.36 0.346

Upper body strength (Number of repetitions) 15.20 ± 4.05 15.62 ± 5.57 0.786

Lower body flexibility (cm) −4.42 ± 10.11 −0.74 ± 6.69 0.160

Upper body flexibility (cm) −10.45 ± 9.33 −12.91 ± 10.54 0.944

Dynamic balance (seconds) 7.02 ± 2.02 6.82 ± 1.50 0.782

Hand pressure strength right (kg) 55.65 ± 14.35 52.11 ± 17.71 0.029 *

Hand pressure strength left (kg) 52.80 ± 13.18 51.31 ± 16.54 0.370

Note: * p < 0.05.

Depending on sex (Table 3), the results indicated that there were statistically significant
differences in aerobic endurance between women in both the CG and EG [F (1, 66) = 4.187,
p = 0.045, η2 = 0.060, 95% CI −78.391, −0.962], but not among men (p = 0.831). Regarding
lower body strength, there were previous differences in women between the CG and
the EG [F (1, 66) = 4.124, p = 0.046, η2 = 0.059, 95% CI −2.932, −0.025], but not among
men (p = 0.731). Regarding upper body strength before the intervention, no statistically
significant differences were detected between women (p = 0.688) or men (p = 0.679). In
the analysis of the results of lower body flexibility, statistically significant differences were
found in women between the CG and the EG [F (1, 66) = 4.136, p = 0.046, η2 = 0.059,
95% CI −8.766, −0.081], but not among men (p = 0.403). Regarding upper body flexibility,
no differences were found between women (p = 0.547) or between men of both groups
(p = 0.789), nor in dynamic balance in women (p = 0.896), nor in men (p = 0.804), as occurred
with hand pressure strength left in women (p = 0.067) and in men (p = 0.726). Regarding
hand pressure strength right, statistically significant differences were found in women
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between the CG and the EG [F (1, 66) = 4.136, p = 0.046, η2 = 0.059, 95% CI 1.533, 13.733], in
favor of the CG. These differences were not found in men (p = 0.128).

Table 3. Pre-intervention comparison on the Senior Fitness Test battery variables of the CG and the
EG according to sex.

Variable CG Pre (n = 35) EG Pre (n = 35) p-Value

Aerobic endurance (m)
women 395.78 ± 84.97 435.46 ± 64.01 0.045 *

men 468.50 ± 65.76 455.57 ± 70.51 0.831

Lower body strength (Number of repetitions) women 11.87 ± 3.27 13.35 ± 2.43 0.046 *
men 13.50 ± 0.70 14.28 ± 2.05 0.731

Upper body strength (Number of repetitions) women 15.06 ± 4.04 15.57 ± 5.30 0.688
men 17.50 ± 4.94 15.85 ± 7.03 0.679

Lower body flexibility (cm) women −4.03 ± 10.20 0.39 ± 5.82 0.046
men −11.00 ± 7.07 −5.28 ± 8.45 0.403

Upper body flexibility (cm) women −9.78 ± 9.18 −11.28 ± 10.65 0.547
men −21.50 ± 2.12 −19.42 ± 7.54 0.789

Dynamic balance (seconds) women 7.06 ± 2.04 7.00 ± 1.49 0.896
men 6.50 ± 2.12 6.14 ± 1.46 0.804

Hand pressure strength right (kg) women 53.45 ± 11.46 45.82 ± 10.50 0.046
men 92.00 ± 1.41 77.28 ± 18.91 0.128

Hand pressure strength left (kg) women 51.30 ± 11.99 45.60 ± 8.63 0.067
men 77.50 ± 3.53 74.14 ± 21.33 0.726

Note: * p < 0.05.

3.3. Control Group Results

The results before and after the intervention in the CG indicated that there were
statistically significant differences only in upper body flexibility [F (1, 66) = 7.163, p = 0.009,
η2 = 0.098, 95% CI 0.801, 5.502]. No statistically significant differences were found in the
rest of the variables studied.

Depending on sex (Table 4), in the comparison before and after the intervention in the
CG, the results indicated that there were no statistically significant differences between
women or men in aerobic endurance (women p = 0.906; men p = 0.614), lower body strength
(women p = 0.671; men p = 0.565), upper body strength (women p = 0.090; men p = 0.789),
or lower body flexibility in men (p = 0.357), but there were among women [F (1, 66) = 4.537,
p = 0.037, η2 = 0.069, 95% CI 0.106, 3.388]. Regarding upper body flexibility, significant
differences were found between women [F (1, 66) = 5.357, p = 0.024, η2 = 0.075, 95% CI
0.179, 2.427] and between men [F (1, 66) = 4.781, p = 0.009, η2 = 0.068, 95% CI: 0.434, 9.566].
In the dynamic balance variable, statistically significant differences were found in women
[F (1, 66) = 4.781, p = 0.019, η2 = 0.068, 95% CI −0.555, −0.051], who took longer after than
before, but these differences were not found in men (p = 0.332). No differences were found
in either women or men in hand pressure strength right (women p = 0.308; men p = 0.489)
or hand pressure strength left (women p = 0.159; men p = 1.000).

3.4. Experimental Group Results

The results before and after the intervention in the EG indicated that there were statisti-
cally significant differences in all the variables studied: aerobic endurance [F (1, 66) = 60.095,
p < 0.001, η2 = 0.477, 95% CI −63.214, −37.321], lower body strength [F (1, 66) = 20.785,
p < 0.001, η2 = 0.240, 95% CI −1.695, −0.662], upper body strength [F (1, 66) = 31.574,
p < 0.001, η2 = 0.324, 95% CI −4.235, −2.015], upper body flexibility [F (1, 66) = 5.942,
p = 0.017, η2 = 0.083, 95% CI −4.288, −0.426], lower body flexibility [F (1, 66) = 21.639,
p < 0.001, η2 = 0.247, 95% CI −4.5543, −1.814], dynamic balance [F (1, 66) = 10.678, p = 0.002,
η2 = 0.139, 95% CI 0.195, 0.805], hand pressure strength right [F (1, 66) = 20.520, p < 0.001,
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η2 = 0.237, 95% CI −5.609, −2.177] and hand pressure strength left [F (1, 66) = 6.692, p = 0.012,
η2 = 0.092, 95% CI −4.493, −0.579].

Table 4. Pre-post-intervention comparison on the Senior Fitness Test battery variables of the CG
according to sex.

Variable CG Pre (n = 35) CG Post (n = 35) p-Value

Aerobic endurance (m)
women 395.78 ± 84.97 395.15 ± 82.60 0.906

men 468.50 ± 65.76 457.50 ± 53.03 0.614

Lower body strength (Number of repetitions) women 11.87 ± 3.27 11.78 ± 3.00 0.671
men 13.50 ± 0.70 13.00 ± 0.00 0.565

Upper body strength (Number of repetitions) women 15.06 ± 4.04 14.27 ± 3.48 0.090
men 17.50 ± 4.94 17.00 ± 4.24 0.789

Lower body flexibility (cm) women −4.03 ± 10.20 −5.72 ± 12.26 0.037 *
men −11.00 ± 7.07 −14.00 ± 5.65 0.357

Upper body flexibility (cm) women −9.78 ± 9.18 −11.09 ± 9.55 0.024 *
men −21.50 ± 2.12 −26.50 ± 4.94 0.009 *

Dynamic balance (seconds) women 7.06 ± 2.04 7.36 ± 2.16 0.019 *
men 6.50 ± 2.12 7.00 ± 1.41 0.332

Hand pressure strength right (kg) women 53.45 ± 11.46 52.72 ± 11.18 0.308
men 92.00 ± 1.41 90.00 ± 0.00 0.489

Hand pressure strength left (kg) women 51.30 ± 11.99 50.15 ± 11.69 0.159
men 77.50 ± 3.53 77.50 ± 3.53 1.00

Note: * p < 0.05.

Depending on sex (Table 5), in the comparison before and after the intervention in
the EG, the results indicated that there were statistically significant differences between
women and men in aerobic endurance (women [F (1, 66) = 37.239, p < 0.001, η2 = 0.361,
95% CI −46.973, −23.813]; men [F (1, 66) = 31.539, p < 0.001, η2 = 0.312, 95% CI −88.302,
−41.983]), lower body strength (women [F (1, 66) = 27.580, p < 0.001, η2 = 0.295, 95% CI
−1.672, −0.753]; men [F (1, 66) = 6.108, p = 0.016, η2 = 0.085, 95% CI −2.066, −0.220]),
upper body strength (women [F (1, 66) = 42.687, p < 0.001, η2 = 0.393, 95% CI −4.243,
−2.257]; men [F (1, 66) = 9.093, p = 0.004, η2 = 0.121, 95% CI −4.986, −1.014]), upper body
flexibility (women [F (1, 66) = 25.256, p < 0.001, η2 = 0.277, 95% CI −4.292, −1.851]; men
[F (1, 66) = 7.226, p = 0.009, η2 = 0.099, 95% CI −5.726, −0.845]), dynamic balance (women
[F (1, 66) = 4.358, p = 0.041, η2 = 0.062, 95% CI 0.01, 0.0.559]; men [F (1, 66) = 6.810, p = 0.011,
η2 = 0.094, 95% CI 0.168, 1.261]), hand pressure strength right (women [F (1, 66) = 22.461,
p < 0.001, η2 = 0.254, 95% CI −5.178, −2.108]; men [F (1, 66) = 7.263, p = 0.009, η2 = 0.099,
95% CI −7.212, −1.074]). In the lower body flexibility and hand pressure strength left
variables, statistically significant differences were found in women but not in men (lower
body flexibility women [F (1, 66) = 6.984, p = 0.010, η2 = 0.096, 95% CI −4.013, −0.559]; men
(p = 0.165); hand pressure strength left women [F (1, 66) = 10.096, p = 0.002, η2 = 0.133, 95%
CI −4.536, −1.035]; men (p = 0.197)).

3.5. CG vs. EG Post-Intervention Results

The results after the intervention between the CG and the EG (Table 6) indicated
that there were statistically significant differences in EA [F (1, 66) = 4.579, p = 0.036,
η2 = 0.065, 95% CI −134.268, −4.652 ], lower body strength [F (1, 66) = 4.845, p = 0.031,
η2 = 0.068, 95% CI: −4.970, −0.242], and lower body flexibility [F (1, 66) = 6.043, p = 0.017,
η2 = 0.084, 95% CI: −17.713, −1.836]. However, there were no statistically significant
differences in upper body strength (p = 0.068), upper body flexibility (p = 0.094), dynamic
balance (p = 0.158), hand pressure strength right (p = 0.237), nor hand pressure strength left
(p = 0.779).
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Table 5. Pre-post-intervention comparison on the Senior Fitness Test battery variables of the EG
according to sex.

Variable EG Pre (n = 35) EG Post (n = 35) p-Value

Aerobic endurance (m)
women 435.46 ± 64.01 470.85 ± 68.75 <0.001 **

men 455.57 ± 70.51 520.71 ± 85.21 <0.001 **

Lower body strength (Number of repetitions) women 13.35 ± 2.43 14.57 ± 2.79 <0.001 **
men 14.28 ± 2.05 15.42 ± 1.90 0.016 *

Upper body strength (Number of repetitions) women 15.57 ± 5.30 18.82 ± 4.70 <0.001 **
men 15.85 ± 7.03 18.85 ± 4.25 0.004 *

Lower body flexibility (cm) women 0.39 ± 5.82 2.67 ± 5.72 0.010 *
men −5.28 ± 8.45 −2.85 ± 5.14 0.165

Upper body flexibility (cm) women −11.28 ± 10.65 −8.21 ± 9.60 <0.001 **
men −19.42 ± 7.54 −16.14 ± 7.24 0.009 *

Dynamic balance (seconds) women 7.00 ± 1.49 6.71 ± 1.51 0.041 *
men 6.14 ± 1.46 5.42 ± 1.39 0.011 *

Hand pressure strength right (kg) women 45.82 ± 10.50 49.46 ± 9.26 <0.001 **
men 77.28 ± 18.91 81.42 ± 21.73 0.009 *

Hand pressure strength left (kg) women 45.60 ± 8.63 48.39 ± 8.92 0.002 *
men 74.14 ± 21.33 76.42 ± 21.93 0.197

Note: * p < 0.05; ** p < 0.001.

Table 6. Post-intervention results on the Senior Fitness Test battery variables of the control and
experimental groups.

Variable CG Post (n = 35) EG Post (n = 35) p-Value

Aerobic endurance (m) 398.71 ± 81.98 480.82 ± 73.78 0.036 *

Lower body strength (Number of repetitions) 11.85 ± 2.93 14.74 ± 2.63 0.031 *

Upper body strength (Number of repetitions) 14.42 ± 3.52 18.82 ± 4.55 0.068

Lower body flexibility (cm) −6.20 ± 12.09 1.57 ± 5.98 0.017 *

Upper body flexibility (cm) −11.97 ± 9.99 −9.80 ± 9.63 0.094

Dynamic balance (seconds) 7.34 ± 2.11 6.45 ± 1.55 0.158

Hand pressure strength right (kg) 54.85 ± 13.95 55.85 ± 17.88 0.237

Hand pressure strength left (kg) 51.71 ± 13.05 54.00 ± 16.66 0.779

Note: * p < 0.05.

Depending on sex (Table 7), in the comparison after the intervention between the CG
and the EG, the results indicated that there were statistically significant differences between
women in aerobic endurance [F (1, 66) = 14.602, p < 0.001, η2 = 0.181, 95% CI −115,261,
−36,151], but not between men (p = 0.310); lower body strength [F (1, 66) = 14.837, p < 0.001,
η2 = 0.184, 95% CI −4.226, −1.341], but not between men (p = 0.285); upper body strength
[F (1, 66) = 18.577, p < 0.001, η2 = 0.220, 95% CI −6.656, −2.442], but not between men
(p = 0.575); lower body flexibility [F (1, 66) = 11.998, p = 0.001, η2 = 0.154, 95% CI −13.251,
−3.561], but not between men (p = 0.146). No statistically significant differences were found
between women or men in upper body flexibility (women (p = 0.235); men (p = 0.171)),
dynamic balance (women (p = 0.176); men (p = 0.292)); hand pressure strength right
(women (p = 0.285); men (p = 0.367)), and hand pressure strength left (women (p = 0.569);
men (p = 0.911)).
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Table 7. Post-intervention comparison on the Senior Fitness Test battery variables of the CG and the
EG according to sex.

Variable CG Post (n = 35) EG Post (n = 35) p-Value

Aerobic endurance (m)
women 395.15 ± 82.60 470.85 ± 68.75 <0.001 **

men 457.50 ± 53.03 520.71 ± 85.21 0.310

Lower body strength (Number of repetitions) women 11.78 ± 3.00 14.57 ± 2.79 <0.001 **
men 13.00 ± 0.00 15.42 ± 1.90 0.285

Upper body strength (Number of repetitions) women 14.27 ± 3.48 18.82 ± 4.70 <0.001 **
men 17.00 ± 4.24 18.85 ± 4.25 0.575

Lower body flexibility (cm) women −5.72 ± 12.26 2.67 ± 5.72 0.001 *
men −14.00 ± 5.65 −2.85 ± 5.14 0.146

Upper body flexibility (cm) women −9.78 ± 9.18 −11.28 ± 10.65 0.235
men −21.50 ± 2.12 −19.42 ± 7.54 0.171

Dynamic balance (seconds) women 7.36 ± 2.16 6.71 ± 1.51 0.176
men 7.00 ± 1.41 5.42 ±1.39 0.292

Hand pressure strength right (kg) women 52.72 ± 11.18 49.46 ± 9.26 0.285
men 90.00 ± 0.00 81.42 ± 21.73 0.367

Hand pressure strength left (kg) women 50.15 ± 11.69 48.39 ± 8.92 0.569
men 77.50 ± 3.53 76.42 ± 21.93 0.911

Note: * p < 0.05; ** p < 0.001.

4. Discussion

The aim of the present study was to determine the effect of a multicomponent physical
exercise program on the functional physical fitness of older people with overweight or
obesity from Chile, and whether these effects were similar in women and men. At a general
level, the results indicate that the program has beneficial effects of practicing physical
exercise in older people [41], specifically highlighting that a multicomponent physical
exercise program produced improvements in the functional physical fitness in Chilean
older adults with overweight or obesity [10,31,42].

Before the intervention, the CG and the EG had similar functional physical fitness,
since there were no statistically significant differences in any of their components (i.e.,
aerobic endurance; lower body strength; upper body strength; upper body flexibility; lower
body flexibility; dynamic balance and hand pressure strength left), except in hand pressure
strength right, in favor of the CG [43–45]. Depending on sex, no significant differences were
found between men in the two groups in any of the components of functional physical
fitness, but there were differences between women in aerobic endurance, lower body
strength, and lower body flexibility, favorable to women in the EG, and in hand pressure
strength right, which was favorable to those in the CG. These results could be related to
and associated with the lack of physical activity or sedentary lifestyle prior to each of the
intervention groups [31]. Regarding sex, only the EG women travelled more meters in the
aerobic endurance test and carried out more repetitions in the lower body strength test
than the CG women before the multicomponent exercise program.

After the application of the multicomponent physical exercise program, although
the EG participants were already able to cover more meters in the 6-min walk test than
those in the CG before the intervention, the difference in meters travelled increased once
the multicomponent program was applied in favor of the EG participants, indicating
that they were capable of walking faster for the same time [46]. These results could be
due to the multicomponent exercise program, which could reduce the decline in walking
performance [47] and speed [48] associated with aging.

In the lower body strength analysis, before the multicomponent exercise intervention,
the EG participants performed a greater number of repetitions than those in the CG, but not
significantly so. These differences increased once the program was applied, but remained
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non-significant. With this increase, we could be contributing to reducing the risk of falls in
older adults [49,50]. The results obtained in upper body strength, once the multicomponent
exercise program was completed, show that the EG participants performed significantly
more repetitions in the upper body strength test. These results are in line with previous
studies [46] that indicate that, with directed strength work, strength in the upper body
increases significantly.

Regarding lower body flexibility, EG participants achieved better results in this test after
the multicomponent intervention program than before, results that are consistent with similar
previous studies [46,51]. In upper body flexibility, as in upper body strength, there were no
statistically significant differences. This may be due to the fact that some body areas and their
muscles are negatively affected compared to others that remain relatively preserved with
age [52]. It could also be because when strength training was incorporated, the changes in
flexibility did not reach significant changes, in this case, in the upper part of the body [53].

On the other hand, the results regarding dynamic balance indicate that the EG par-
ticipants performed this test in less time than those in the CG, both before and after the
multicomponent intervention program, but not significantly. Our results were not consis-
tent with those obtained by Papalia et al. [49] and Font-Jutglà et al. [54], who indicated that
interventions that contained strength exercises such as the applied multicomponent pro-
gram had positive effects on dynamic balance (i.e., balance and movement speed) mainly
due to the stimulation of the proprioceptors of the knee or the improvement in lower body
strength [55], which was expected in this research.

Regarding right and left manual dynamometry, neither before nor after the interven-
tion with the multicomponent exercise program were there significant differences between
both groups. These results are consistent with studies such as those by Arrieta et al. [56]
or Wang et al. [57], since these values decrease with advancing age and lack of exercise.
However, in the EG, an increase in manual dynamometry was expected since the results of
Cadore et al. [58] or Ramsey et al. [59] found significant improvements in grip strength that
were related to high levels of activity and physical exercise. Depending on sex, differences
after the intervention occurred between the group of women with better results in all of the
variables studied in the EG participants, as shown in other studies in aerobic endurance,
lower and upper body strength, and flexibility of the lower body [46,60].

Once the intervention period was over, in the CG, the scores of the functional physical
fitness components studied remained similar and even worsened, but not significantly,
except for upper body flexibility, which was significant. According to sex, after the interven-
tion, similarities were maintained in the components of functional physical fitness, without
differences, since in general, they remained the same, except for upper body flexibility,
lower body flexibility, and dynamic balance, which decreased in women, and upper body
flexibility, which decreased in men, probably due to the lack of physical exercise [61].

Finally, once the intervention in the EG was completed, all participants who met the
inclusion criteria for this group showed a significant improvement in physical function.
This was reflected, for example, in the 6-min walk test, where members of this group were
able to walk faster for the same time and therefore travel more meters [46], or in lower
body strength and upper body strength, since they were capable of performing a greater
number of repetitions. These improvements in lower body strength could contribute
to reducing the risk of falls [49]. Furthermore, if associated with the improvement in
movement speed observed in the dynamic balance test, these improvements could protect
them from adverse events such as fractures caused by osteoporosis [62] or falls [49,54].
Considering that three of the above components of functional fitness (aerobic endurance,
lower body strength, and upper body strength) in older adults are associated with major
non-traumatic fractures, a multicomponent exercise program could contribute to their
decrease [63]. Upper body flexibility and lower body flexibility also improved after the
multicomponent physical exercise program, as has been shown in previous studies [46,64].
Finally, the hand pressure strength right and hand pressure strength left also improved, so
the EG participants were able to apply a greater handgrip force after the physical exercise
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period [59], since greater handgrip strength is associated with higher values of physical
exercise [57]. These improvements in the EG are directly related to a lower future risk of
falls and mobility problems in older adults as well as lower dependency, caregiving, and
mortality [62,65,66]. Depending on sex, all components of the functional physical fitness
improved significantly, both in women and men, but in the latter, lower body flexibility
and hand pressure strength right did not improve.

This research has some limitations such as the sample size, due to its limited number, and
its selection, for convenience (belonging to the clubs of the Regional Federation of Communal
Unions of older people in the Biobío region of the city of Concepción, Chile), and the possibility
of access. Therefore, the results of this study should be taken with caution. Furthermore, the
number of male participants was very limited due to the characteristics of participation in
physical activity programs; therefore, we cannot extrapolate the results to this group, and
more studies that include a larger number of male participants are necessary.

On the other hand, no long-term follow-up was carried out to verify whether this
multicomponent physical exercise program maintained its long-term effect, which would
allow us to understand how the improvements produced by the multicomponent physical
exercise program are maintained over time and how they are lost. Finally, the multiple
personal and environmental factors related to functional physical fitness that may affect
performance were not taken into account.

5. Conclusions

The results obtained support the initial hypothesis of this study, which stated that
participating in a physical exercise program would significantly improve the levels of func-
tional physical fitness in the older adults who participated in it, regardless of sex. Despite
this, we must clarify that statistically significant improvements in all components (i.e.,
aerobic endurance, lower body strength, upper body strength, upper body flexibility, lower
body flexibility, dynamic balance, hand pressure strength right and hand pressure strength
left) occurred in women, while although there was an improvement in all components, it
did not do so in lower body flexibility or hand pressure strength left in men.

The importance of this study lies in the fact that it provides evidence of the benefits
of multicomponent exercise programs (following the indications of the International Rec-
ommendations for Exercise in Older Adults) on the functional physical fitness of older
people with overweight or obesity, in the absence of specific protocols that combine aerobic
and resistance components. In addition, evidence is provided on the use of a globally
standardized battery that allows this study to be replicated anywhere in the world. In this
way, the health of this population is being impacted safely.
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