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Abstract

Introduction. The evidence on the effectiveness of  community-based exercise pro-
gram (CBEP) on psychological distress among older adults appears unclear, espe-
cially in developing countries.

Objective. To compare the mental health of  older adults engaged in an 8-week 
CBEP with a physically inactive control group living in a Brazilian regional area.

Method. In a static group comparison design (a single post-exposure measure), older 
adult women engaged in a community-based exercise program [CBEP, n = 24, mean 
(SD), age: 67 (9) years, BMI: 27.7 (5.1) kg/m2] and a physically inactive control group 
[PIC, n = 30, mean (SD), age: 69 (6) years, BMI: 29.5 (3.4) kg/m2] participated 
of  this study. The CBEP was conducted 3x/wk for 8 weeks, with Pilates activities 
(90 min/wk), water-aerobic exercises (90 min/wk) and Brazilian capoeira (120 min/
wk). Self-report data on sociodemographic, clinical characteristics and indicators of  
stress, anxiety and depression (DASS-21 scale) were assessed to provide a posttest to 
both the experimental group and the comparison group.
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Results. The Welch ANOVA showed lower levels of  anxiety (Cohen’s d = 2.9), de-
pression (Cohen’s d = 4.2) and stress (Cohen’s d = 3.5) in the CBEP group compared 
to the PIC group (P<0.001). Likewise, the psychological distress was statistically low-
er for the CBEP group (Cohen’s d = 3.9, P<0.001).

Conclusion. Compared to their physically inactive counterparts, female older 
adults who participate in a CBEP have the best mental health indicators.

Keywords

Anxiety; depression; elderly; physical activity; community health services.

Resumen

Introducción. La evidencia sobre la efectividad del programa de ejercicio basado 
en la comunidad (CBEP por sus siglas en inglés) sobre el malestar psicológico entre 
los adultos mayores parece poco clara, especialmente en los países en desarrollo.

Objetivo. Comparar la salud mental de adultos mayores que participan en un CBEP 
de 8 semanas con un grupo de control físicamente inactivo que vive en un área regional 
brasileña.

Método. En un diseño de comparación de grupos estáticos (una única medida pos-
terior a la exposición), mujeres adultas mayores que han realizado en un programa 
de ejercicios comunitario [CBEP, n = 24, media (DE), edad: 67 (9) años, IMC: 27,7 
(5,1) kg/m2] y un grupo de control físicamente inactivo [PIC, n = 30, media (DE), 
edad: 69 (6) años, IMC: 29,5 (3,4) kg/m2] participaron en este estudio. El CBEP se 
realizó 3 veces por semana durante 8 semanas, con actividades de Pilates (90 min/
semana), ejercicios aeróbicos acuáticos (90 min/semana) y capoeira brasileña (120 
min/semana). Se evaluaron datos de autoinforme sobre características sociodemo-
gráficas, clínicas e indicadores de estrés, ansiedad y depresión (escala DASS-21) para 
proporcionar una prueba posterior tanto al grupo experimental como al grupo de 
comparación.

Resultados. El ANOVA de Welch mostró niveles más bajos de ansiedad (d de Co-
hen = 2,9), depresión (d de Cohen = 4,2) y estrés (d de Cohen = 3,5) en el grupo 
CBEP en comparación con el grupo PIC (P<0,001). Asimismo, el distrés psicológico 
fue estadísticamente menor para el grupo CBEP (d de Cohen= 3,9; P<0,001).

Conclusión. En comparación con sus homólogos físicamente inactivos, las mujeres 
mayores que participan en un CBEP presentan los mejores indicadores de salud 
mental.

Palabras clave

Ansiedad; depresión; anciano; actividad física; servicios de salud comunitaria.

Introduction
In the contemporary era, physical activity (PA) is fundamental to healthy aging [1,2]. 
A substantial body of  research has documented the deleterious impact of  functional 
decline associated with aging on mental health (MH), which increases the risk of  de-
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pression and anxiety disorders [3,4]. Now more than ever, a considerable number of  chronic 
diseases, including mental disorders, have been observed in older adults, either as a conse-
quence of  insufficient PA or increased sedentary behavior [2,5]. In this regard, a variety of  PA 
approaches have been proposed with the objective of  mitigating the adverse effects of  aging 
and providing comprehensive care for the MH of  the elderly population [2,6].

A notable approach that has gained prominence in public health strategies is the communi-
ty-based exercise program (CBEP). These interventions are widely recognized as a top public 
health priority on a global scale. In general, this model provides accessible and inclusive op-
portunities for regular PA in groups under professional supervision, typically in public spaces, 
whether indoor or outdoor [7,8]. Moreover, these programs are effective in promoting long-
term adherence to PA and enhancing social connections and support [9-11]. Prior research 
has demonstrated that CBEPs can positively impact health outcomes [11-16]. Consequently, 
the CBEPs would provide a comprehensive approach to improving the MH for older adults.

Recent systematic reviews have suggested that exercise programs are effective in improv-
ing lower limb strength and function [12], and increasing/maintaining physical performance 
[15] in community-dwelling older adults. For instance, a 6-month exercise program has been 
shown to reduce fatigue levels and salivary cortisol in community-dwelling older adults [17]. 
However, the implementation of  CBEPs has been restricted to conventional modalities, in-
cluding walking, resistance exercises, balance exercises, and calisthenics [7,11]. Furthermore, 
the efficacy of  CBEPs in addressing psychological distress among older adults appears to be 
constrained, particularly in developing countries [7,11].

In Brazil, the implementation of  policies and programs has facilitated increased engage-
ment in PA among the elderly population [18-20]. The majority of  initiatives aimed at pro-
moting PA in the country are implemented through CBEPs (e.g., “Health Academy Pro-
gram”, “City Academy Program”) and public institutions (e.g., Social Assistance Reference 
Center – “CRAS”) [19-21]. Nonetheless, it is fundamental to recognize that CBEPs may ex-
hibit variability due to the flexibility of  Brazilian public policies and in response to the unique 
challenges of  PA in different geographic regions (e.g., climate, cultural and sociodemographic 
diversity) [18-21]. Given the broad scope of  PA initiatives, there is a paucity of  research ex-
amining CBEPs within the nation.

Understanding the factors associated with the potential psychosocial benefits of  CBEP 
is an important public health focus, particularly when these programs are offered in non-
metropolitan areas [7]. In light of  the aforementioned considerations, the objective of  this 
study is to compare the MH of  older adults engaged in an 8-week CBEP with a physically 
inactive control group living in a Brazilian regional area. It is hypothesized that the CBEP 
group would have the best MH indicators, including stress, anxiety, and depression, among 
the elderly population. The findings of  this study are expected to contribute to the develop-
ment of  best practices for CBEPs and assist public health services in promoting MH for this 
age group in regional settings.

Method

Study design and ethics

The present study employs a pre-experimental design with a static group comparison [22]. 
Following the administration of  the treatment, a comparison group was selected, and a post-
test was performed to both the experimental group and the comparison group [22]. Conse-
quently, a single post-exposure assessment of  the MH was conducted in the exercise (CBEP) 
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and physically inactive control (PIC) groups. The research was conducted in Guarabira, a city 
in the state of  Paraíba, Brazil (located in the Northeast region of  the country). According to 
the Brazilian Institute of  Geography and Statistics (IBGE for its acronym in Spanish) [23], 
Guarabira has a demographic density of  353.99 inhabitants/km² and 57,484 inhabitants in 
the last census (data from 2022). The records also indicate a human development index (HDI) 
of  0.673 (data from 2010). The dimensions that contributed the most to the index were life 
expectancy (0.812), followed by per capita income (0.641), and education (0.586).

Participants

All participants of  CBEP group were residents of  Guarabira who were recruited in the social 
program at a CRAS (n = 29). The participant inclusion criteria were as follows: a) men and 
women aged between 65 and 79, b) literate, and c) older adults who do not have decom-
pensated diabetes or hypertension. Exclusion criteria included: a) older adults who did not 
complete 80% of  the CBEP sessions (n = 0), or b) those who were engaged in cognitive or 
drug therapy for mental disorders or any other type of  vigorous PA or competitive sports 
during the data collection during the study (n = 5). After the treatment, the PIC group (n = 
30) was recruited through word-of-mouth communication and social media [24].This group 
consisted of  older women who had not engaged in regular PA in the previous 8 weeks. The 
non-probability sampling method was employed due to the geographic availability of  the 
participants.

The study was approved by the local ethics committee (protocol CAAE: 
68161023.2.0000.5188) in accordance with the ethical standards set forth by the Declaration 
of  Helsinki and National Health Council.

Procedures

The data collection process entailed the administration of  a retrospective self-administered 
form between May 2023 and June 2023. The estimated time required to complete the form 
was approximately 20 minutes, and it was comprised of  two sections: sociodemographic char-
acteristics and clinical aspects, and mental health assessment. The data collection process oc-
curred during the morning hours (7:00-10:00 a.m.) in a private setting, with the presence of  
a trained researcher who was not involved in the CBEP.

Measures

A set of  self-reported data was collected, encompassing demographic and health-related 
characteristics such as sex, age (years), height (m), body mass (kg), level of  education (incom-
plete high school or complete high school), medication use or cognitive therapy for mental 
disorders (yes/no), and pre-existing medical conditions. Moreover, the Brazilian short version 
of  the International Physical Activity Questionnaire (IPAQ) was used to assess self-reported 
PA [25]. The IPAQ assesses the frequency (in days) and time spent performing moderate to 
vigorous PA, walking, and sitting in bouts of  at least 10 min over the previous 7 days.

The assessment of  indicators of  stress, anxiety, and depression was conducted using the 
Brazilian version of  Depression Anxiety and Stress Scale (DASS-21) [26]. This instrument 
has adequate internal consistency for the anxiety (α= 0.86), depression (α= 0.92) and stress (α= 
0.90) scales [27]. The DASS-21 comprises 21 questions, with each subscale consisting of  seven 
items that assess emotional states of  depression, anxiety and stress over the last week: anxiety 
[Q2, Q4, Q7, Q9, Q15, Q19 and Q20], depression [Q3, Q5, Q10, Q13, Q16, Q17 and 
Q21] and stress [Q1, Q6, Q8, Q11, Q12, Q14 and Q18]. The responses are scored on a 
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Likert four-point scale (0, 1, 2 and 3), ranging from 0 (“Strongly disagree”) to 3 (“Totally 
agree”) scales [27]. The final DASS-21 score is then calculated by multiplying the raw score by 
two to interpret the severity indices. Furthermore, the total scores from the depression, anxiety, 
and stress subscales were aggregated to derive a psychological distress index, which serves as a 
general indicator of  MH.

Community-based exercise program (CBEP)

CBEP protocol was administered thrice weekly for a period of  eight weeks. The program 
encompassed a series of  activities including Pilates (90 minutes on Tuesdays, afternoons), 
water-aerobic exercises (90 minutes on Wednesdays, mornings) and Brazilian capoeira (120 
minutes on Thursdays, afternoons) were performed. This program was supervised by a Physi-
cal Education professional. The exercise sessions comprised a 10-minute dynamic warm-up 
period, which included joint mobility, stretching exercises, and fast walking; ~30-120 min of  
Pilates, water-aerobic exercises, or capoeira; and a 10-minute cool-down period. The exercise 
intensity was not controlled during these sessions.

The Pilates exercises were designed to enhance the strength of  the hips and trunk muscles, 
improve postural balance, and promote stretching of  the hips and trunk muscles. The funda-
mental technique employed was mat Pilates, which involved the use of  ball and foam rollers. 
Each exercise was performed in sets of  8 to 10 repetitions.

The water-aerobic exercises were conducted in a pool with a temperature ranging from 
28 to 31°C and a depth of  1.40 to 1.70 meters (all exercises were performed in water depth 
near the xiphoid process). The sessions were continuous and comprised a series of  exercises 
encompassing flexion, extension, abduction, and adduction of  the upper and lower limbs. 
The exercises also included a twist (trunk rotation). Each exercise was performed in sets of  10 
to 20 repetitions.

The capoeira activity entailed a series of  agile and complex movements, in which the 
elderly utilized their feet and hands in conjunction with a variety of  “gymnastic-acrobatic” 
elements. The practice of  capoeira was embedded within the context of  a ritualized circle, 
wherein the music served as a conduit for fostering a sense of  connection among partici-
pants, who engaged in singing and clapping [28]. The absence of  codified regulations in 
capoeira engenders a considerable degree of  flexibility in performance. Despite the com-
petitive nature of  the modality, older adults do not necessarily prioritize outperforming 
others through the demonstration of  acrobatic, aesthetic, or martial techniques [29].

Data analysis

Data from the categorical variables were presented by absolute (n) and relative (%) frequency. 
The Chi-square test for heterogeneity was applied to compare the groups. Mean, median, 
standard deviation (SD), interquartile range (IQR), and 95% confidence interval (95%CI) 
were used for descriptive analysis of  the quantitative variables. Welch ANOVA with bootstrap 
procedure (n = 1000 samples) was used to analyze the CBEP effect on MH. As an alternative 
model, an ANCOVA model adjusted for level of  education, drugs, and cognitive therapy was 
also performed. The effect size was calculated by Cohen’s d and interpreted as: d< 0.20 trivial, 
d = 0.20-0.59 small, d = 0.60-1.19 moderate, d = 1.20-1.99 large, d = 2.00-3.99 very large 
and d≥ 4.0 almost. Moreover, a posteriori power calculation was performed by the G*Power 
3.1.9 (Frans Faul, Germany). The statistical analysis was performed using the IBM Statistical 
Package for the Social Sciences (SPSS), version 29.0 (IBM Corp., Armonk, USA). A P-value 
less than 5% was considered statistically significant. 
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Results

With regard to anthropometric characteristics, the two groups were found to be similar, with 
the exception of  body mass, which was found to be lower in the CBEP group (P = 0.006, 
Table 1). The CBEP group demonstrated a lower level of  education, while the proportion of  
drug and cognitive therapies was higher in the PIC group (P<0.05, Table 1).

Table 1. Anthropometric and sociodemographic characteristics of older adult 
women participating in the community-based exercise program (CBEP) and 

physically inactive control group (PIC).

Variable CBEP (n = 24) PIC (n = 30) P
Age (years) 67 (9) 69 (6) 0.687

Heigth (m) 1.5 (0.1) 1.5 (0.1) 0.856

Body mass (kg) 62 (6) 67 (7) 0.006

Body mass index (kg/m2) 27.7 (5.1) 29.5 (3.4) 0.134

MVPA (min/wk)* 240 (210) 0 (60) 0.001

Level of education (n, %) 0.001

	 Incomplete high school 22 (91.6) 19 (63.3)

	 Complete high school 2 (8.4) 11 (36.7)

Skin color (n, %) 0.028

	 White 6 (25.0) 1 (3.3)

	 Brown/Black 18 (75.0) 29 (96.7)

Drugs therapy (n, %) <0.001

	 No 24 (100.0) 14 (46.7)

	 Yes 0 (0.0) 16 (53.3)

Cognitive therapy (n, %) <0.001

	 No 24 (100.0) 14 (46.7)

	 Yes 0 (0.0) 16 (53.3)

Note. Numeric data are reported by mean (SD). MVPA, moderate to vigorous physical activity. 
*Data presented by median (IQR). Categoric data presented by absolute (n) and relative 
(%) frequency. P-value for independent t test and qui-square test for numeric and categoric 
variables, respectively.

The adjusted ANOVA model for the variables of  level of  education, drugs, and cognitive 
therapy yielded identical results. Thus, we reported only unadjusted model. The CBEP group 
had lower levels of  anxiety, depression and stress than the PIC group (P<0.05, Table 2). In 
addition, the psychological distress was statistically lower for the CBEP group (Figure 1). A 
posteriori calculation demonstrated that this sample had a power ≥80% for detecting ES 
greater than or equal to 2.0 as significant.
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Table 2. Analysis of anxiety, depression and stress indices among older adult 
women participating in community-based exercise program (CBEP) vs. physi-

cally inactive control group (PIC).

Variable CBEP (n = 24) PIC (n = 30) FWelch P ES

Anxiety 15.8 [13.0–18.5] 30.0 [29.1–31.1] 97.3 <0.001 2.98

Depression 13.8 [11.2–16.5] 33.3 [32.2–34.5] 198.1 <0.001 4.20

Stress 15.6 [12.9–18.3] 31.8 [30.9–32.7] 137.3 <0.001 3.53

Note. DAAS-21 scores are presented by mean [95%CI] estimated by Welch’s ANOVA with 
bootstrap procedure. ES, effect size (Cohen’s d).

Figure 1. Analysis of the psychological distress (general indicator of mental health) among 
older adult women participating in the community-based exercise program (CBEP, n= 24) vs. 
physically inactive control group (PIC, n= 30). 

Note. Data are presented by mean (CI95%). F
Welch

= 171.2, P<0.001. ES, effect size (Cohen’s d).
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ES=3.98, P<0.001

Discussion

This study compared the MH of  older adult women engaged in an 8-week CBEP with a PIC 
group living in a Brazilian regional area. Our findings support the hypothesis that the CBEP 
group would have the best MH indicators in older women living in a Brazilian regional area. 
A seminal aspect of  the study was the examination of  MH in older participants outside of  
the south axis of  Brazil. Furthermore, the CBEP employed unconventional forms of  PA, a 
strategy that is particularly innovative within the Brazilian context.
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Aging is associated with functional decline, which has deleterious effects on a range of  
outcomes in MH [3,4]. Furthermore, numerous elderly Brazilians continue to experience 
psychological distress due to the ongoing effects of  the pandemic, which has led to an in-
crease in demand for MH services [30]. In this context, an interesting alternative is to offer 
CBEPs through health centers. Such initiatives have been observed to promote more suit-
able behaviors, thereby enhancing the health and overall quality of  life for the beneficiaries 
[7,11]. This emphasizes the importance of  making CBEPs accessible as part of  regional 
health policies to enable broader participation and promote long-term improvements in the 
MH of  older adults.

CBEPs are low-cost, low-risk, non-invasive, and play a potentially important role in mitigat-
ing the decline in functional and psychosocial outcomes common to advancing age [7,9,12]. 
These programs offer a multifaceted approach to improving MH by providing structured PA 
combined with social interaction and support [10,11]. Moreover, community-based approaches 
to PA can reach large numbers of  people, often leading to greater improvements and sustain-
ability over time [9]. Thus, CBEPs have the potential to be especially beneficial for individuals 
facing challenges related to MH, as they provide a comprehensive strategy for enhancing emo-
tional support, motivation from group dynamics, and reduced loneliness [11,31].

A substantial proportion of  CBEPs administered to older adults have incorporated con-
ventional modalities, encompassing resistance exercises, aerobic/balance exercises, and cal-
isthenics [7,11-15]. Nonetheless, there is an absence of  substantial reporting on psychosocial 
outcomes in the study results [7,11]. A previous investigation found that endurance exercise 
training performed 3 hours per week for 12 weeks remained significantly associated with 
stable or improved cognitive status [14]. A subsequent study demonstrated that a 30-minute 
exercise period once a week for 12 weeks improved instrumental self-maintenance, intellec-
tual activity and social role [13]. Accordingly, our findings suggest that unconventional forms 
of  PA (e.g., Pilates, capoeira) provided by public services may also have a significant impact 
on MH.

In Brazil, the promotion of  PA represents a fundamental objective within the broader con-
text of  health system initiatives designed to enhance population health [18]. In this scenario, 
local community PA programs have provided a diverse range of  activities with a beneficial 
impact on users’ health indicators and contribute to an increase in leisure-time PA [19,20]. 
Some evidence support that community-based PA interventions reduced depressive symp-
toms, decreased anxiety, and improved MH functioning in MH service users [11]. Therefore, 
it can be suggested that public health services in Brazil should consider expanding these initia-
tives to serve a larger number of  older people, including those with MH problems [10,32].

An analysis of  relevant sociodemographic factors reveals a noteworthy observation in our 
study. Despite the higher level of  education exhibited by the PIC group, the majority of  its 
members were engaged in pharmacological and cognitive therapies. Furthermore, a greater 
proportion of  individuals with darker skin tones is observed within the PIC group. This may 
be indicative of  worse MH outcomes due to factors such as discrimination and social percep-
tion [33]. Therefore, the presence of  psychological distress in PIC group, as indicated by these 
findings, may have contributed to the observed high effect sizes in favor of  CBEP.

As demonstrated in the extant literature, the Pilates method has been shown to offer 
physical and mental benefits [34,35]. A distinguishing aspect of  Pilates is its emphasis on 
mental focus during execution, which has been shown to mitigate stress, fear, and panic 
in response to anxiety attacks [36,37]. This heightened focus on the present moment 
may, in turn, foster increased self-confidence and a more positive self-perception, thereby 
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contributing to an enhanced overall sense of  mental well-being. In this way, the Pilates 
method can be regarded as a crucial component in the reduction of  stress and anxiety 
levels, as suggested by the results of  this study.

A growing body of  research has demonstrated a positive correlation between regular wa-
ter-aerobic exercises and improved mood, as well as reduced anxiety [38-40]. This practice 
may create an atmosphere that reduces the perception of  physical exertion, and helps pro-
mote calm and well-being [38,40]. In addition, group PA programs facilitate an increase in 
social interaction among participants, thereby establishing a support system among them 
[10,32,41,42]. Thus, the water-aerobic exercises in CBEP group would play a fundamental 
role in the interpersonal connections and psychological support. From this perspective, this 
modality can be recommended as a therapeutic aid for the elderly, with the objective of  reduc-
ing anxiety levels in practitioners diagnosed with anxiety and depression disorders [38,43].

A series of  studies have shown that the practice of  capoeira improves both aspects of  
health-related physical fitness (e.g., muscle strength, flexibility, metabolic parameters) [44,45] 
and factors related to emotional skills [29,45]. Its practice appears to enhance cognitive per-
formance by expanding the neural pathways of  the nervous system as individuals contem-
plate the intricacies of  a particular movement [44,46]. In turn, the social interaction inherent 
in the practice of  capoeira fosters a sense of  community and belonging, which may be espe-
cially beneficial for MH [28,45,47]. Therefore, this form of  PA integrates elements that have 
the potential to enhance the mental well-being of  the elderly in CBEPs.

Notwithstanding the inherent limitations of  the study, the findings suggest some practical 
applications. Initially, programs such as CBEP can be replicated in CRAS or other com-
munity centers for the elderly, even with limited resources. The study’s findings, even when 
considering non-probabilistic selection methods, are indicative of  the effectiveness of  the in-
tervention for specific groups, which may be useful in developing targeted interventions or 
campaigns. Moreover, the study can serve as a model for community program managers 
and health policymakers seeking to justify the allocation of  resources to PA initiatives for the 
elderly. This can also help prioritize regions with lower human development indexes, such as 
Guarabira-PB.

Limitations and Recommendations

Despite the restriction of  participation to individuals engaged in cognitive and drug therapies 
or other forms of  PA —as outlined by specific eligibility criteria—, the experimental design 
does not permit the establishment of  direct causality, even with a statistical adjustment. A 
further consideration was that the participants had been selected prior to the initiation of  the 
study (selection bias), with elderly women enrolled in an existing community program. More-
over, the majority of  individuals in the control group were receiving treatment for a mental 
disorder (psychotherapy or drugs), which may have contributed to the pronounced effect sizes 
observed. In this study, the absence of  randomization may have introduced selection bias, 
while the lack of  blinding could have influenced the perceptions and behaviors of  participants 
and evaluators, thereby potentially impacting the outcomes. 

For those who do not regularly engage in PA, as defined in this study as the PIC group, 
it is recommended that interventions be initiated as soon as possible to mitigate the levels 
of  anxiety, depression, and stress observed. In addition to its role in preventing chronic 
diseases, maintaining independence and social ties, and reducing isolation, community PA 
can contribute to the MH of  the elderly population [11,13]. It can be reasonably argued 
that the implementation of  PAs in community centers (e.g., CRAS) has the potential to 
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positively impact the overall health and well-being of  individuals, which is a significant con-
tributing factor to anxiety and depression. In order to obtain controlled effects of  CBEPs, 
further studies must be conducted with true experimental designs.

Conclusions

Compared to their physically inactive counterparts, female older adults who participate in a 
CBEP have the best mental health indicators. Public health services may promote psychoso-
cial benefits implementing unconventional forms of  PA to motivate this age group in settings 
identified as regional.
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