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ARTICLE INFO ABSTRACT

Keywords: The EISI study protocol aims to address the low participation rate in physical exercise programs among older
Sedef“ary behavior individuals, emphasizing its significance as a non-pharmacological therapeutic approach for overall health and
Public health increased physical activity. The objectives include implementing physical activity (PA) and educational health
\C/;)::Il]zailgon programs in Jequié, Bahia, Brazil, targeting the Family Health Strategy population to enhance local physical

activity levels among older individuals. The study also seeks to evaluate the program’s feasibility, safety, and
sustainability for large-scale implementation, along with assessing its impact on immune and inflammatory
response biomarkers to the SARS-CoV virus, as well as physical-functional and brain health. Participants, aged 60
or above, will be divided into two groups: multicomponent exercise (MCE) and behavioral change interventions
(BCI). The study employs a mixed-method approach, utilizing a non-randomized controlled short-term pathway
model for a 4-8 weeks of pilot study and 16-week intervention impact assessment. Data collection encompasses
various aspects such as sociodemographic information, mental health, physical fitness, fall risk, functional ca-
pacity, anthropometric measurements, hemodynamic assessment, habitual physical activity, and health-related
quality of life. Blood and saliva samples are collected for cytokine and antibody biomarker analysis related to
SARS-CoV immunity. Pre- and post-intervention evaluations for both groups will be conducted, with the hy-
pothesis that MCE will yield more favorable responses compared to BCI. The study’s holistic approach, including
the assessment of feasibility, safety, and sustainability, aims to contribute to achieving Sustainable Development
Goals (SDG) 3 and SDG 9 b y promoting accessible and sustainable healthcare initiatives for older individuals.
This research aligns with global efforts to enhance health and well-being, emphasizing the importance of regular
exercise in the aging population.
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S.V. Rocha et al.
1. Introduction

The global aging of the population has been increasing considerably
and progressively, which can be attributed to a rise in life expectancy,
declining birth rates, improved control of infectious diseases (through
immunization), and chronic-degenerative conditions [1]. In the Brazil-
ian population, aging follows the global trend and bears implications for
public health [2].

A higher incidence and prevalence of non-communicable chronic
diseases (NCDs) have been recorded among the older population,
including cardiovascular diseases, diabetes, respiratory diseases, and
cancer [3]. These NCDs are the leading cause of morbidity and mortality
in the country, and they are largely associated with lifestyle habits such
as smoking, physical inactivity (PA), and high-calorie diets [4]. This
concerning global scenario demands the integration of public policies
for the prevention and control of NCDs, which are based on the adoption
of an active lifestyle [5].

Aging is a risk factor NCDs [6], and the literature consistently de-
scribes the effects of disease accumulation on health, including muscu-
loskeletal dysfunction, resulting in a reduction in functional capacity
[7]. This is accompanied by reductions in physical fitness, such as grip
strength, endurance, and muscular strength [8] and a decrease in the
ability to sustain exercise or engage in moderate to vigorous PA in
advanced ages in a sustainable manner [9]. In turn, compromises in
physical health are associated with an increase in sedentary behavior,
reduced levels of PA (LPA), and a higher incidence of NCDs, creating a
feedback loop [10]. On the other hand, recent evidence has revealed
that physically active older adults exhibit higher levels of physical
performance, lower risk of NCD accumulation, early hospitalization, and
mortality [11].

The decrease in LPA has been associated with a decline in metabolic
and immune health in older adults, which can have a negative impact on
mental health [12]. Recent studies have consistently reported that low
LPA can lead to increased adiposity, insulin resistance, and chronic
inflammation [13], all of which are directly linked to the development of
metabolic diseases and contribute to oxidative stress in the body [14],
which can negatively affect the immune system [15,16]. On the other
hand, investigations have demonstrated that regular physical exercise is
associated with improved metabolic and immune health and it is
considered a “gold standard” treatment for the prevention, mitigation,
and management of mental health conditions such as depression and
anxiety [17].

In Brazil, assessments of the national public health surveillance
system (VIGITEL) between 2011 and 2016 found no significant increases
in leisure-time PA, and reported that only 22 % of adults aged 65 years
or older met the recommended LPA [18,19]. It is evident that LPA
decrease with age, confirming that older Brazilians are a vulnerable
group to physical inactivity and NCDs [20,21]. Adding to this, the recent
COVID-19 pandemic has imposed significant social changes that have
affected people’s lifestyles and behaviors, especially among the older
population [22]. During lockdown measures, older individuals with
NCDs increased their sedentary time and decreased the minutes of
walking or other moderate PA per week [23].

Structured exercise programs for groups with a community-based
approach have proven to be an excellent way to increase activity
levels and physical fitness among the older population [24]. The liter-
ature suggests that supervised and structured exercise programs provide
more efficient health benefits for older adults compared to unsupervised
[25]. However, studies have shown a progressive decrease in adherence
to exercise programs over time [26]. This decline in adherence is asso-
ciated with multiple barriers identified in previous literature, including
age, location (or region), gender, socioeconomic conditions, and indi-
vidual perception (i.e., pleasure, satisfaction, enjoyment), which vary
among the population [27].

Recently, there has been discussion about the most effective strate-
gies to increase adherence and reduce barriers to regular exercise in
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programs targeting geriatric populations, aiming to ensure the sustain-
ability of PA programs [28]. Achieving sustainability in PA programs is a
crucial challenge for promoting health in geriatric populations [29].
Several theoretical models are currently utilized to assess the effec-
tiveness and sustainability of public health interventions, including PA
programs [30,31]. One example is the RE-AIM model, which encom-
passes five dimensions: reach, efficacy, adoption, implementation, and
maintenance [32]. Recent studies have demonstrated the efficacy of the
RE-AIM model in assessing and improving the sustainability of PA
programs for geriatric populations, and it has even been used as a tool to
develop interventions in the field of PA that can be successfully imple-
mented in real-world settings [33].

The adoption of the RE-AIM model can assist in identifying the
strengths and weaknesses of physical activity programs and inform
strategies to enhance their sustainability [32]. Recognizing the need for
the implementation of public policies targeting populations with low
LPA, it is essential to consider intersections such as gender, economic
status, and racial identity, acknowledging the social inequality sur-
rounding physical exercise practices in Brazil [34]. Furthermore, the
adoption of the RE-AIM model to evaluate the sustainability of PA
programs for older adults is of paramount importance in achieving the
Sustainable Development Goals (SDGs) set forth by the United Nations
[35]. By identifying strengths and comprehending the programs, it be-
comes possible to develop strategies to improve their sustainability,
ensuring that the promotion of physical activity is effective and
enduring [36].

The Intervention Study Protocol in Older Health (EISI-SP) aims to
implement a physical exercise program for users of the Family Health
Strategy in the municipality of Jequié, Bahia, Brazil, with the purpose of
increasing LPA in the local population. As a secondary objective, this
program will be assessed using the RE-AIM model to determine its
feasibility and sustainability for large-scale implementation. Further-
more, at the end of the program, which will span 8 weeks of intervention
with a multicomponent exercise and behavioral change approaches, the
impact on several metabolic, immune, functional physical fitness, psy-
chological well-being, and mental health indicators will be evaluated.

2. Methods
2.1. Study design

The EISI-SP will be a community intervention study, using a non-
randomized controlled (nRCT), and short-term pathway model lasting
8-10 weeks [37], with two arms comprised physical exercise group
versus control group with lifestyle behavioral change intervention. A
pre- and post-design will be employed to assess the impact of the EISI
program on several physical, metabolic, cognitive, and immunological
function variables in the quantitative analysis. Additionally, a mix
method of qualitative-quantitative approach will be conducted to eval-
uate the components of the RE-AIM model. This study protocol was
developed based on the SPIRIT guidelines too [38].

Ethical statement

The EISI-SP has been approved by the Ethical Committee of the State
University of Southwest Bahia with CAEE code 60974222.2.0000.0055.
This study protocol adhered to the Brazilian Resolution (466,/2012) of
the National Council of Health on ethics in research with human par-
ticipants [39], followed the guidelines for ethics in scientific experi-
ments in exercise science research [40], and complied with the
guidelines for research with human subjects of the Helsinki Declaration
[41].

2.2. - Eligibility criteria for participants

Fig. 1 indicating the steps of the study implementation. Individuals
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registered in the Family Health Strategy (FHS) of the urban area of
Jequié-Bahia, Brazil, were invited to participate in the study. Potential
participants met the following inclusion criteria: a) not participating in
structured physical exercise programs; b) physically independent (able
to move independently); c) aged 60 years or older; d) of both genders; e)
no diagnosis of SARS-CoV-2 virus within the last 3 months; f) absence of
cognitive impairment recorded in medical records; g) completed COVID-
19 vaccination strategy. The following exclusion criteria were applied:
a) uncontrolled hypertension; b) acute or severe heart failure; c) acute or
severe respiratory failure; d) uncontrolled postural hypotension; e)
decompensated or uncontrolled diabetes mellitus; f) recent fractures; g)
cognitive impairments that could affect test performance; h) any other
condition that hinders the completion of physical activity. All clinical
health information will be obtained through consultation with the
available health records in the ESF.

A minimum sample size of 20 participants per group will be
recruited, which is sufficient to detect significant changes considering a
statistical effect size of p = 0.05, as established take into account pre-
vious similar study [42]. However, considering a predicted adherence
rate of 70 % to the program, a minimum sample size of n = 24 for both
the intervention and control groups is justified.

2.3. Precautions

The exercise sessions’ instructor did not participate in data collection
procedures. Trained research personnel conducted the collection of
saliva, blood, and global health assessments. The principal investigators
organized the assessment of psychometric and cognitive scales, as well
as the physical-functional fitness battery, which was administered by
specialists and co-investigators of the research team. To minimize pro-
cedural differences, the same evaluators performed data collection,
completed both baseline and follow-up questionnaires, and conducted
the physical-functional fitness battery tests. To accommodate partici-
pants who face difficulties in moving outside of their neighborhood for
study participation, the classes will be conducted in suitable spaces
within the Family Health Units (USFs).

2.4. Assessments

This evaluation phase involves initiating contact with the medical
staff of the Family Health Strategy (FHS) to acquire pertinent

Contemporary Clinical Trials Communications 39 (2024) 101311

information regarding participants’ medical history and current health,
factors that may impact their engagement in the exercise programs. To
conduct the initial assessments, a standardized data collection instru-
ment was employed. Participants completed this instrument two weeks
prior to the program’s commencement and one week following its
conclusion. The comprehensive data collection instrument comprised
eight sections, encompassing: a) socioeconomic and demographic in-
formation; b) lifestyle habits; c¢) physical-functional status; d) health
status questionnaire; e) mental well-being and quality of life; f) ques-
tionnaire on Covid-19 infections; g) anthropometric measurements; h)
fall risk assessment; and i) feasibility and sustainability of interventions.
Application of these questionnaires during this phase was carried out by
a team consisting of undergraduate and postgraduate students, physical
education professionals, and university professors.

2.4.1. Socioeconomic and demographic information

The following demographic and personal information based on will
be collected [43]: gender (male/female), age (continuous variable in
complete years), marital status (married, cohabiting, single, divor-
ced/separated, widowed), education level (never attended school, reads
and writes their name, primary school: 1st to 4th grade, lower secondary
school: 5th to 8th grade, high school: 1st to 3rd year, higher education:
completed, incomplete, 3rd to 4th year), race/ethnicity (white, yellow
(oriental), mixed race, indigenous origin, black, unknown), number of
living children (variable in Arabic numerals), housing characteristics
(living with others, living alone, no response, unknown), religion
(Catholic, Protestant, Jewish, Spiritus/Kardecist, Umbanda, Other),
average per capita family income (quantified in Brazilian Reais RS,
*2022: minimum wage R$ 1302.00), and occupation (yes or no).

2.4.2. Brain health

For the assessment of cognitive status, the Brazilian version Mini-
Mental State Examination (MMSE) will be employed. The MMSE eval-
uates five cognitive domains on a 30-points (pts) scale, including
orientation, immediate recall, attention and calculation, delayed recall,
and language [44]. Participants will be classified into cognitive profiles
using the criteria described by Mungas: a) Severe Cognitive Impairment
[01 to 09 pt]; b) Moderate Cognitive Impairment [10 to 18 pt]; c) Mild
Cognitive Impairment [19 to 24 pt]; d) Normal Cognitive Profile [ 25 to
30 pt]. The World Health Organization’s Self Report Questionnaire
(SRQ-20) will be utilized for screening common mental disorders

PHASE 2

Contact with the
coordination of
Health Units

sessscsssnsncne

sessssssnsnnnes

PHASE 1 PHASE 3 PHASE 5
Authorization from Recruitment of Implementation of
the Municipal Health voluntary Health Unit the intervention
Department users

PHASE 4

Pre-implementation

assess of the

interventions

sssssesssnnscss

program.

Fig. 1. - Timeline of the EISI study implementation.
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(CMDs) [45]. Validation studies in Brazil have demonstrated the
SRQ-20’s effectiveness in identifying potential CMDs, and the cutoff
point of seven and five positive responses will be adopted to classify
individuals, as having or not having CMDs [46].

2.4.3. Physical fitness

The Short Physical Performance Battery (SPPB) will be used to
evaluate physical function through three tests [47]: 1) Balance Test:
Participants will be assessed in three positions - feet side by side,
semi-tandem, and tandem - with the evaluator measuring the time they
can maintain each position. Scores range from 0 to 2.2) 4-Meter Gait
Speed Test: Participants will walk the distance three times, and the
fastest time will be recorded. Scores range from 0 to 4.3) Sit-to-Stand
Test: Participants will perform sit-to-stand movements for 30 s, with
scores ranging from O to 4 based on the number of repetitions
completed. The total SPPB score will be the sum of the scores from all
three tests, ranging from 0 to 12. Participants will be classified as having
poor (0-3), low (4-6), moderate (7-9), or good (10-12) physical ca-
pacity based on their total score [48].

2.4.4. Risk of falls

The risk of falls will be evaluated using three tests: i) a one question
where participants will report if they had recent falls [49]; ii) the Timed
Up and Go (TUG) test, measuring the time taken to rise from a chair,
walk [50]; iii) and sit back down; and the 6-Meter Gait Speed Test,
assessing walking speed. These tests will help identify individuals with a
moderate risk of falls based on specific time cutoffs. Additionally, par-
ticipants will have the option to choose between the 6-min walk test or
the 2-min stationary march to evaluate aerobic endurance. The assess-
ments require simple instruments such as a chair, measuring tape, and
stopwatch, making them feasible for the study’s participants [51].

2.4.5. Ddily life functional tasks

Functional capacity related to activities of daily living will be
assessed using the Functional Activities Questionnaire [52]. This in-
strument evaluates instrumental activities of daily living such as man-
aging personal finances, cooking, and understanding one’s environment,
among others. The questionnaire consists of 10 questions, and each
question allows the interviewee to score from 0 to 3 points. The adopted
cutoff points are: 0 to 4 points = independent and >5 points = depen-
dent. The questionnaire will be answered by the elderly participants,
provided they do not exhibit cognitive impairments [53].

2.4.6. Daily life functional tasks

Anthropometric measures will follow standard procedures in accor-
dance with guidelines cited in previous studies [54]. The measurements
will be conducted in a separate room to provide privacy to the partici-
pants. Body mass weight will be determined using a portable digital
scale (Omron®) with a precision of 0.1 kg. Waist, hip, and calf
circumference will be measured using a retractable tape measure
(Sanny®) with a precision of 0.1 cm. Stature will be determined using a
portable stadiometer (Sanny®) with a precision of 0.1 cm.

2.4.7. General health status

Information on self-reported diseases related to the circulatory, res-
piratory, and musculoskeletal systems, medication use, and lifestyle
habits such as alcohol consumption, tobacco use, and dietary patterns
will be collected. In addition, will be measured using the digital
sphygmomanometer by Omron® (HEM 705CPINT) before and after the
intervention [55]. Participants will be asked to rest for 5 min in a seated
position, and all measurements will be taken on the right arm of the
participants [56,57].

2.4.8. Levels of physical activity
To assess mean daily physical activity (MDPA) in the elderly popu-
lation, we will use the adapted and validated International Physical
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Activity Questionnaire (IPAQ) [58]. The questionnaire includes 15
questions in five domains, covering various dimensions of physical tasks,
including work-related, transportation, household chores, recreational
activities, and sitting time [59]. The total weekly physical activity will
be calculated according to WHO guidelines, with individuals classified
as active if they engage in 150-300 min of moderate and/or vigorous
activity per week [60]. This comprehensive assessment aims to provide
valuable insights into the levels of physical activity among the elderly
participants and contribute to understanding their overall activity pat-
terns and sedentary behavior for health promotion purposes [61].

2.4.9. Health-related quality of life

The evaluation of the Health-Related Quality of Life (HRQoL) was
conducted using two general questions from the Brazilian version of
WHOQOL-Bref [62], an adapted instrument composed of 26 questions
based on the original WHOQOL-100 [63]. The questionnaire assesses
four domains: physical, psychological, social relationships, and envi-
ronment. Participants’ perceptions of their health were analyzed,
considering the two weeks preceding the questionnaire completion [64].

2.5. Biological samples

2.5.1. Saliva samples

By following previous studies and standard procedures, saliva will be
collected in a volume of 2 mL, using sterile 15 mL Falcon® tubes made of
high-quality polypropylene to prevent analyte retention or contamina-
tion that may interfere with immunoassays [65]. Collection will always
take place in the morning to minimize the circadian effect observed in
some of the studied markers [66]. The collected material will then be
cooled to —81 °C for further analysis. Subsequently, centrifugation at
25,000 rpm for 10 min will be performed [67]. From the obtained su-
pernatant, 500 pL will be transferred to 1.5 mL Eppendorf microtubes
and stored at —80 °C without any buffer or preservative to facilitate
subsequent analyses of cytokines and specific immunoglobulins for the
SARS-CoV-2 virus [68].

2.5.2. Blood samples

Blood samples will be collected via venipuncture, while the partici-
pants are fasting, by a nurse, using appropriate tubes to obtain serum
and/or plasma aliquots (minimum of 500 pL). The tubes will be
centrifuged at 2500 rpm for 10 min at 4 °C to separate coagulated from
non-coagulated blood [67]. The obtained aliquots will then be frozen at
—80 °C until subsequent analysis and determination of serum markers.
For the determination of cytokines (i.e. IL-6, IL-10, and TNF-alpha),
concentrations will be measured in the previously stored serum and
saliva at —80 °C using ELISA kits (R&D Bioscience, USA) [69], following
the manufacturer’s recommendations. To determine specific Immuno-
globulins (IgA, IgM, and IgG) for the SARS-CoV-2 virus, concentrations
will be measured in the serum and saliva samples using the “in-house”
ELISA technique, adapted from the protocol described in previous
studies [70].

2.6. Description of interventions

The interventions will be offered for 8-10 weeks, totaling 16-20
exercise sessions, with a weekly frequency of two sessions on non-
consecutive days (separated by 48 h). All activities of the behavior
change and health education program (G1, HEP) and the multicompo-
nent exercise program (MEP, G2) will be delivered by two instructors.
These instructors will be trained to maintain consistency in the classes
based on the components of the MEP protocol and the topics discussed in
the HEP program.

2.6.1. — MEP intervention
The MEP programs will be conducted by exercise specialists. The
guidelines of the ACSM for exercise prescription in older adults will be
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followed [71]. Additionally, the recommendations of the Vivi Frail
Program will also be adhered to Ref. [72]. There will be a total of 36
sessions, with a frequency of 2 times per week, spanning a period of 4
months. Each session will last for 50 min, divided into three blocks. The
first block, lasting 10 min, will consist of aerobic and balance exercises.
The second block will focus on 30 min of neuromuscular exercises, and
finally, the last 10 min will be dedicated to cool-down exercises with
stretching routines. Examples of the exercises to be performed are
described in Fig. 2.

In the first block, the exercises will be performed based on time,
ranging from one to two and a half minutes of execution each. In the
second block of neuromuscular exercises, three sets of exercises will be
performed, stimulating basic patterns of pushing, pulling, and squatting,
with repetitions ranging from 12 to 20. The rest interval will vary from 1
min to 30 s, depending on the intensity increment. To increase the load,
training methods such as isometric exercises will be added at the end of
each set. In the third block, stretching exercises will be performed, tar-
geting both the upper and lower limbs, with the duration of each stretch
being determined based on individual needs and goals.

2.6.2. HEP intervention

Based on the “VAMOS: Vida Ativa Melhorando a Saiide" program, the
control group of HEP received lectures on health education, physical
activities, healthy eating, identifying social support for an active life-
style, and the impacts of an active lifestyle on mental health [73].
“VAMOS?” is a behavior change educational program consisting of 12
sessions (see Table 01). In the proposed intervention, a total of 4 sessions
will be conducted over a period of 2 months, with 2 sessions per month
every 15 days, on the same day of the week, at the same time and
location HSF, lasting 60-90 min each. The 4 sessions were chosen by the
intervention team for this pilot project, aiming for better adherence by
having fewer lectures. The intention is that, as the project progresses, all
12 lectures on each proposed theme of the “VAMOS” content will be
implemented [74].

o Block 1 - Balance Activities

Integration of exercises to enhance balance and
reduce the risk of falls.

Inclusion of specific training techniques to
improve postural stability.

Block 2 - Neuromuscular trainning

Implementation of exercises focused on
strengthening the neuromuscular system;

Inclusion of activities to improve coordination
and neuromuscular response.

Block 3 - Strength Exercises

Incorporation of resistance training routines to
strengthen lower and upper limbs.

Emphasis on exercises adapted to each
participant's individual capacity.

Fig. 2. Example of exercise session of MEP applied per day, divided into
time blocks.
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Table 1
Content characterization of the HEP program based on the theoretical sessions.

1st Meeting:
Active Life style

2nd Meeting:
Healthy Eating

3rd Meeting:
Social Support

4th Meeting:
Mental Health

e How can I e What strategies e Which e What is my
incorporate can be individuals in perception of
physical implemented to my social circle my mental
activity into maintain a can I rely on to health?
my daily healthy diet? stay more e How does
routine? e And what are the physically daily physical

o What impacts of a diet active? activity
perceived high in sodium e With whom can positively
barriers exist and sugar on I share my impact mental
for engaging in health? physical health?
physical activity goals to
activity? enhance my

network?

2.6.3. Exercise adherence

Exercise adherence to the intervention protocol will be carefully
monitored by the instructors. The levels of adherence for both the HEP
and MEP groups will be calculated based on the number of attended
sessions, which will be used as a co-variable in secondary analysis of the
exercise outcomes. In case of an absence from two consecutive classes,
the instructors and research team staff will proactively motivate and
encourage the participants to maintain their attendance. It is expected
that either the MEP group or the HEP control group attend sessions with
a frequency of less than 70 % in both intervention programs.

2.6.4. RE-AIM framework

This tool encompasses five dimensions, providing a comprehensive
analysis of a health intervention’s potential [32]. The Reach dimension
indicates the number of potentially eligible participants for the inter-
vention. The Efficacy/Effectiveness dimension quantifies the impact of
the intervention, taking into account potential negative and positive
effects. Adoption is related to the readiness of organizations and teams
to initiate the program. Implementation assesses how well the proposed
intervention can be applied to real-world conditions, considering plan-
ning, practices, costs, and established goals for execution. Lastly, the
Maintenance dimension corresponds to the sustainability of a program
over time [75].

Given this, the Reach indicators will include recruitment rates,
participant characteristics, and participation rates in both the inter-
vention. Efficacy/Effectiveness will encompass intervention group out-
comes, including potential individual and collective benefits from the
intervention program, as well as impacts on assessed health perfor-
mances, adverse event rates, participant acceptability, and adherence.
Adoption will incorporate quantitative and qualitative feedback on
planning, execution, work environment(s), and team involvement.
Implementation will evaluate the intended and actual duration of the
intervention, proposed goals, any adaptations, as well as costs and user
engagement levels. Maintenance will be assessed by both organizers and
participants, considering the potential for sustained execution of the
HEP and MEP programs over time.

2.6.5. Sustainability

After the study execution, assessments and improvements will be
made for the continuation of the intervention in the medium and long
term, based on the RE-AIM model. This model provides a set of in-
dicators capable of evaluating sustainability, directly related to SDG 3,
which advocates for the promotion of health and well-being in pop-
ulations. Aspects related to the internal and external validity of the
intervention program will be considered, evaluated through overall
intervention results and focus groups [76]. In this way, we hope for the
continued application of these intervention models in other realities in
Brazil and other countries, such as Portugal and Mozambique, consid-
ering the partners involved in the EISI-SP.
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Furthermore, certain parameters, such as adherence based on the
participants’ gender, related to SDG 10 (reduction of inequalities); the
importance of the exercise program for building healthier and more
active cities (SDG 11); the use of sustainable practices for intervention
program implementation (SDG 13), and the establishment of partner-
ships and collaborations with local organizations for its implementation
(SDG), will be considered and verified, aiming to align with the main UN
SDGs related to this type of intervention [35].

2.6.6. Barriers and facilitators

In order to evaluate the facilitators and barriers to participation in
the exercise program, a focus group will be conducted with the partic-
ipants. This approach will allow for a more holistic and contextual un-
derstanding of the underlying issues that may impact adherence to the
EISI-SP, as well as identify social, environmental, and psychological
factors that can positively influence or hinder the incorporation of
physical activity into their daily lives.

Following methods described in previous studies [77], sessions will
be organized with small groups of participants, and a facilitator will lead
the discussion, encouraging participants to express their opinions, ideas,
experiences, and perceptions regarding their participation in the
EISI-SP. The environment will promote interaction among participants,
enabling the emergence of new ideas and collective insights on the
subject. The information collected during the focus group will be qual-
itatively analyzed to identify patterns, trends, and relevant issues related
to participation in the EISI-SP.

2.7. Focus group analysis

The focus group will be the qualitative approach used to evaluate the
elderly and their participation in EISI-SP. The steps include planning,
participant selection, script preparation, session facilitation, discussion
and interaction among participants, data recording and analysis [78].
The incorporation of this methodology will provide detailed insights
into the perspectives, challenges, and successes of the elderly in the
program, assisting in improvements and adaptations to meet their real
needs.

2.8. Pilot study

During a 4-week pilot study, one exercise session per week was
conducted. Simultaneously, interviews, psychometric scales, and func-
tional tests were administered to assess the subjects’ conditions and
evaluate the study’s application methods. Throughout this period, 30-
min classes (pre-training, easy-level) were provided to gain insights
into the implementation of exercise programs, assess the suitability of
the spaces and structures for the classes, and test the participants’ rating
of perceived exertion.

2.9. Statistical data analysis

The assumption of normality was assessed using the Kolmogorov-
Smirnov test with Lilliefors’ significance correction, as well as through
visual inspection of normality plots. For the specific case of comparing
participants in the MEP intervention programs and comparison with
HEP control group individuals, who were measured twice on the same
variables at baseline and after 8 weeks of intervention, we will use either
an independent T-test or Wilcoxon test, depending on data assumptions.
Correlations will be calculated using Spearman’s rank correlations.

To determine the effect sizes, the between-subject standard deviation
for each dependent variable will be used to convert changes in all var-
iables into standardized Cohen effect sizes (ES). Following Hopkins’
guidelines, effect sizes will be categorized as trivial (d < 0.2), small (0.2
< d < 0.6), moderate (0.6 < d < 1.2), large (1.2 < d < 2.0), very large
(2.0 < d < 4.0), and nearly perfect (d > 4.0). This will be further
confirmed by correlation matrices, where all variables in a group should
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correlate with at least 50 %, and principal component analyses, where
the first component should account for at least 70 % of the variance.

3. Discussion

The presented EISI-SP adopts a comprehensive approach to evaluate
the effectiveness and sustainability of a PA and HBC program for the
elderly in the Family Health Strategy of Jequié, Bahia, Brazil. The
methodology, in addition to including a quantitative approach to assess
the program’s impact on multiple dimensions, also involves the use of a
focus group to understand the perceptions, facilitators, and barriers
faced by the elderly regarding program participation. This qualitative
approach will allow for a deeper and contextualized analysis of under-
lying issues that may impact adherence to the program, assisting in the
improvement and adaptation of interventions to meet the real needs of
the community-dwelling older adults.

This study will investigate which hormonal and immunological pa-
rameters are capable of mediating the effects of exercise on mucosal
immunity and inflammatory biomarkers, health-relate quality of life,
psychological well-being and mental health-status. To achieve this goal,
we will follow what has been produced in previous studies by our group
and other similar studies, where the use of a biopsychological approach
was one of the remarkable characteristics to be verified [59,69]. The
ultimate goal is to develop exercise protocols that can be implemented
on a large scale in the future and support disease prevention and a better
quality of life.

In this regard, the implementation of EISI-SP for this population is
fundamental as it will reveal the extent to which this type of intervention
is viable and sustainable in the medium and long term. This study also
demonstrates a strong multidisciplinary approach, as it is prudent to
investigate the effects of different EISI-SP on indicators of immune
health, physical-functional fitness, health-related quality of life, and
psychological well-being related to mental health.

One of the objectives is also to understand if there will be a reduced
dependence on health services associated with the improvement in the
perception of overall health, considering that regular PA plays an
important role as a non-pharmacological therapy for the treatment of
geriatric syndromes [79]. During the Covid-19 pandemic, there was a
reduced number of community trial programs in the in-person format
[80], due to the risks and participants’ uncertainty about contracting the
virus. Therefore, it is expected that there will be a good adherence from
the older participants, collaborating with the implementation of a
structured program within the Health Units.

Previous research conducted with exercise programs has demon-
strated their relevance for healthy aging and a good quality of life,
reducing the incidence of chronic diseases [81]. Participation in struc-
tured exercise programs provides significant benefits to functional ca-
pacity compared to usual care, promoting a beneficial effect on
cognition, muscle function, and mood state [82]. Furthermore, the
implementation of exercise programs can reduce or stabilize the pro-
gression of functional limitations and mobility, as the loss of physical
and cognitive functions implies a reduced ability to manage tasks
independently, affecting psychological and immune health, as well as
social interaction for healthy aging [83].

Considering that one of the markers of aging is chronic inflammation
in the body, some studies provide information that structured physical
exercises are essential for reducing chronic inflammation, improving
muscle strength, balance, and fall prevention [84]. Structured exercise
programs like VIVIFRAIL can improve immunological and metabolic
parameters, benefiting the elderly’s body and demonstrating the bene-
ficial effect of exercise on the body’s profiles, contributing to a better
understanding of treatment and prevention perspectives, and advancing
scientific knowledge in the field [85]. The model is based on a low-cost
intervention that can be replicated in healthcare centres, being easily
implementable, aiming to disseminate a new exercise prescription tool
[86].
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A program based on the VIVIFRAIL proposal can be considered a
sustainable and effective intervention in improving and maintaining
functional capacity markers in elderly individuals, combining different
motor stimuli. There is also a factor with a positive impact on the per-
son’s daily life, as they report satisfaction with program results,
increasing awareness of the importance of being active [33]. Moreover,
this is the first study to use a proposal based on the VIVIFRAIL model to
develop a physical exercise program in FHS units in Brazil, aiming to
study the older individuals comprehensively, including their physical,
cognitive, metabolic, and immunological aspects.

Focus groups are valuable for collecting diverse perceptions, emo-
tions, and meanings related to specific plans, making them ideal for
exploratory or evaluative research [87]. They can complement quanti-
tative studies, enriching data analysis by capturing subjective aspects
inherent in human nature. However, in interventions with MEP in the
older participants, there remains a scarcity of focus group-based studies,
despite the increasing use of this methodology in involving the elderly in
creating and discussing content for HEP programs.

In this sense, the experience gained from their application allows for
a broader understanding of the entire intervention process that one
wishes to study, taking into account subjective aspects inherent in
human nature that can influence outcomes and the development of
future research. These aspects reveal their importance, going beyond the
numerical interpretation of data, and their complementary use in
quantitative research is crucial for enriching the analysis of studies.

3.1. Expected results

Through the implementation of EISI-SP, we hope to achieve a sig-
nificant positive impact on the health and well-being of the older
community-dwelling population. EISI-SP will succeed in program
implementation and achieve high adherence, evaluated by the RE-AIM
model. Through the qualitative approach of focus groups, the program
will be adapted and improved, considering the perceptions and needs of
the elderly participants. This will result in a structured physical exercise
program that is feasible, sustainable, and appealing to the elderly pop-
ulation registered in the Family Health Strategy of Jequié, Bahia, Brazil.

Regarding the impact on global health indicators to be evaluated, it
is anticipated that the exercise program will have positive and signifi-
cant effects on functional capacity, health-related quality of life, mood,
and psychological well-being of the elderly participants. Additionally,
the program may lead to a reduction in the incidence of chronic diseases
and dependence on healthcare services, contributing to healthier aging
and improved quality of life.

In relation to the Sustainable Development Goals (SDGs), the EISI
program is closely related to several goals, particularly SDG 3. By pro-
moting physical activity and behavioral change, the program aims to
enhance the health and well-being of the older individuals, preventing
diseases and fostering a healthy and active lifestyle. Moreover, the
program may also contribute to other SDGs, such as SDG 10 - Reduced
Inequalities, by promoting the participation and inclusion of the in the
community, and SDG 11 - Sustainable Cities and Communities, by
encouraging sustainable practices in the implementation of intervention
programs. Achieving these goals in real-time, the EISI study protocol can
serve as a model for other regions in Brazil and other countries,
contributing to the promotion of health and well-being of the elderly
worldwide.

4. Conclusion

The EISI-SP protocol represents a comprehensive and innovative
approach to promoting health and well-being among the elderly popu-
lation. Combining structured exercise programs with behavioral change
interventions and utilizing qualitative methods like focus groups, the
study aims to create a sustainable and effective intervention that can be
easily implemented in community health settings.
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Through the evaluation of the intervention using the RE-AIM model,
the study seeks not only to measure its success but also gain valuable
insights for future improvements and broader implementation.
Addressing key indicators of global health and the impact on SDG, the
EISI-SP protocol has the potential to pave the way for healthier and more
active aging in Brazil and beyond. Ultimately, this research contributes
to the growing body of knowledge on effective exercise and behavioral
interventions for elderly populations, with the potential to create a
positive and lasting impact on their well-being and overall health.
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