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ABSTRACT

Introduction: the COVID-19 pandemic
forced the implementation of social distancing
measures, resulting in isolation and an increase
in physical, eating, and emotional disorders.
Elderly individuals and women were
particularly affected, showing high levels of
stress, anxiety, and depression. Online
interventions emerged as alternatives to
mitigate these impacts, with cognitive-motor
dual-task (DT) training being a possibility to
improve emotional and physical aspects.
Objective: to assess the impact of a virtual
cognitive-motor DT program on the emotional
aspects of women aged 40 to 70 during the
COVID-19 pandemic as well as the viability
of the 100% remote. Methodology: the pilot
study "ACTIVE AGE" used a pre-test/post-
test design with a single group (n=31). After
online recruitment, participants followed a
protocol consisting of 36 sessions over 12
weeks. Shapiro-Wilk normality tests and the
non-parametric Wilcoxon test were applied,
with p < 0.05 and effect size (r) calculation.
Results: significant reductions were observed
in anxiety (p=0.02) and depression (p=0.04)
scores, with moderate effect sizes. Changes
were noted in some DASS-21 scores, which
shifted from mild anxiety and depression
classifications to normal ranges. Conclusion:
virtual cognitive-motor DT training proved
effective in reducing negative emotional
symptoms in adult and elderly women during
the pandemic, highlighting the potential of
remote interventions. The study suggests the
need for strategies to increase adherence and
overcome technological barriers, especially in
developing countries.
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RESUMO

Introducéo: a pandemia de COVID-19 forgou
a implementacdo  de medidas  de
distanciamento  social, resultando  em
isolamento e aumento de distlrbios fisicos,
alimentares e emocionais. Pessoas idosas e
mulheres foram particularmente afetadas,
apresentando  altos niveis de estresse,
ansiedade e depressdo. Intervengdes online
surgiram como alternativas para mitigar esses
impactos, sendo o treino de dupla-tarefa (DT)
cognitivo-motora uma possibilidade para a
melhora de aspectos emocionais e fisicos.
Objetivo: avaliar o impacto de um programa
de DT cognitivo-motora virtual nos aspectos
emocionais de mulheres entre 40 e 70 anos
durante a pandemia de COVID-19, bem como
a viabilidade do formato 100% remoto.
Metodologia: o estudo piloto "ATIVA
IDADE" utilizou um design pré-teste/pos-teste
em grupo Unico (n=31). Apds o recrutamento
online, as participantes realizaram um
protocolo composto por 36 aulas durante 12
semanas. Foram aplicados os testes de
normalidade de Shapiro-Wilk, nao-
paramétrico de Wilcoxon, adotando-se p <
0,05 e calculo do tamanho do efeito (r).
Resultados: reducao significativa nos escores
de ansiedade (p=0,02) e depressdo (p=0,04)
com tamanho de efeito moderado. Observou-
se mudanca em alguns escores da DASS-21,
que passaram de uma classificacdo de
ansiedade e depressdo leve para normalidade.
Conclusdo: o treino de DT cognitivo-motora
virtual mostrou-se eficaz na reducdo de
sintomas emocionais negativos em mulheres
adultas e idosas durante a pandemia,
destacando o potencial das intervengdes
remotas. O estudo sugere a necessidade de
estratégias para aumentar a adesdo e superar
barreiras tecnoldgicas, principalmente em
paises em desenvolvimento.

Palavras-chave: COVID-19. Saide Mental.
Telessatde. Mulheres. Pessoas idosas.

RESUMEN

Introduccion: la pandemia de COVID-19 obligé
a la implementacion de medidas de
distanciamiento social, lo que resulté en
aislamiento y un aumento de trastornos fisicos,
alimentarios 'y emocionales. Las personas
mayores y las mujeres fueron particularmente
afectadas, presentando altos niveles de estrés,
ansiedad y depresion. Surgieron intervenciones en
linea como alternativas para mitigar estos
impactos, siendo el entrenamiento de doble tarea
(DT) cognitivo-motora una posibilidad para
mejorar aspectos emocionales y fisicos. Objetivo:
evaluar el impacto de un programa de DT
cognitivo-motora  virtual en los aspectos
emocionales de mujeres entre 40 y 70 afios
durante la pandemia de COVID-19 asi como la
viabilidade del formato 100%  remoto.
Metodologia: el estudio piloto "ACTIVA EDAD"
utilizé un disefio de pre-prueba/post-prueba con
un grupo Unico (n=31). Tras el reclutamiento en
linea, las participantes realizaron un protocolo
compuesto por 36 sesiones durante 12 semanas.
Se aplicaron las pruebas de normalidad de
Shapiro-Wilk, la prueba no paramétrica de
Wilcoxon, con un valor de p < 0,05 y calculo del
tamafio del efecto (r). Resultados: se observé una
reduccién significativa en los puntajes de
ansiedad (p=0,02) y depresion (p=0,04), con un
tamafio del efecto moderado. Se notaron cambios
en algunos puntajes de la DASS-21, que pasaron
de una clasificacion de ansiedad y depresion leve
a la normalidad. Conclusién: el entrenamiento de
DT cognitivo-motora virtual resultd eficaz en la
reduccién de sintomas emocionales negativos en
mujeres adultas y mayores durante la pandemia,
destacando el potencial de las intervenciones
remotas. El estudio sugiere la necesidad de
estrategias para aumentar la adhesion y superar las
barreras tecnoldgicas, especialmente en paises en
desarrollo.

Palabra Clave: COVID-19. Salud Mental.
Telesalud. Mujeres. Persona de Edad..
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INTRODUCTION

In March 2020, the 2019 coronavirus (COVID-19) was declared a pandemic by the
World Health Organization (WHO) due to the rapid and lethal spread of Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) worldwide. To contain the spread of
the disease, it was necessary to implement strategies that promoted “social distancing.”
Although essential, this measure led to population isolation, and its consequences could be
observed in disorders such as physical inactivity, eating disorders, and mental health issues?2.

Some individuals are more susceptible to the impacts of isolation on mental health
than others. Older adults, for example, are one such group. A recent scoping review reported
that social isolation had emotional and psychological well-being impacts on older adults,
including feelings of worry, stress, anxiety, fear, frustration, boredom, depression, sleep
disturbances, and suicidal ideation®. Considering that older adults often rely on some type of
support to carry out basic and instrumental activities of daily living, it is reasonable to assume
that many experienced difficulties in essential areas such as nutrition, hygiene, sleep, and
healthcare. Significant impacts were also observed in individuals with preexisting mental
illnesses, alcoholism, and substance use, since in these cases, in-person follow-up and support
networks of professionals, family members, and friends are extremely important®.

Some studies have described elevated levels of stress, anxiety, depression, and post-
traumatic stress symptoms among women®’. In addition to these aspects, cultural, social, and
even biological factors can heighten mental health disorders in women. Issues related to
pregnancy, postpartum, and breastfeeding during the pandemic; domestic violence; financial
problems; task overload (domestic, work-related, and family responsibilities); and the absence
of support networks such as daycare centers, schools, community centers, friends, and
relatives further increased stress, anxiety, and depression among women of different age
groups®.

Online interventions were adopted as measures to mitigate the consequences of social
isolation. Throughout the pandemic, telehealth medical services enabled the follow-up of
people with chronic and psychiatric conditions, as well as general outpatient care. Especially
for older adults, this type of intervention provided many benefits, such as better medication
adherence, improvements in overall health, and enhanced quality of life®. In addition to
medical consultations, various online home-based physical activity programs were introduced.
Some combined body and mind practices®, others focused on dance!!, and some included
cognitive components such as memory training and exercises for older adultst?,

Recent studies have evaluated the use of cognitive-motor dual-task (DT) training in
older adults with Alzheimer’s disease and Parkinson’s disease through telerehabilitation and
observed improvements in cognition, functional mobility, and reductions in anxiety
symptoms®314. We believe that similar benefits could also be observed in adults and older
individuals without preexisting conditions, especially in situations of isolation or limited
access to healthcare services. This could be a promising strategy to improve both mental and
physical aspects in these populations.

The objective of this study was to evaluate the impact of a virtual cognitive-motor
dual-task (DT) program on the emotional aspects of women aged 40 to 70 during the COVID-
19 pandemic, as well as to assess the feasibility of a fully remote format.
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METHODS
Participants

This pilot study described the results of an extension project entitled “AT/VA IDADE”
conducted during the COVID-19 pandemic at the Federal University of ABC (UFABC). It
was designed as a pre-test/post-test study of a group submitted to cognitive-motor dual-task
(DT) training in a virtual environment, with assessments carried out at two time points:
baseline (one week before the beginning of the study) and post-intervention (one week after
the last class). All participants followed the same protocol consisting of three weekly classes
over 12 weeks.

Recruitment and Sample

Participants were recruited through virtual platforms (Facebook and Instagram) as
well as WhatsApp, by means of posts containing eligibility criteria, an email address and
contact number, and a registration link. Additionally, flyers were distributed in Primary
Health Units (UBS), leisure centers, and community centers in Sdo Bernardo do Campo.
Recruitment occurred between December 2020 and March 2021. After accessing the
registration link or contacting the research team via email, participants received a link to a
sociodemographic and clinical questionnaire to be completed on Google Forms. This
questionnaire was used to determine participants’ eligibility. All applicants received a
response email informing them about their inclusion or exclusion from the study, along with
detailed instructions regarding the start of the intervention.

A total of 79 applications were received from men and women aged between 18 and
80 years over a two-month period. The mandatory inclusion criteria for participants were
based on the theoretical framework described in the introduction of this article, such as the
increase in emotional symptoms and task overload among women during the pandemic, and
the higher vulnerability of the elderly population due to social distancing. The greater demand
and adherence of women to health promotion and self-care activities were also taken into
account. Therefore, the inclusion criteria adopted in this study were: 1) Female sex; 2) Age
between 40 and 70 years; 3) Absence of decompensated chronic diseases such as Systemic
Arterial Hypertension (SAH) and Diabetes Mellitus (DM); 4) Access to the internet and
electronic devices (TV, computer, cell phone, or tablet); 5) Preserved ambulation without the
need for walking aids; 6) Absence of neurological disorders; 7) Absence of untreated
neuropsychiatric disorders.

The exclusion criteria were: 1) Failure to complete either the pre- or post-intervention
assessments; 2) Older adults over 70 years of age, due to the increased risk of falls during
home-based cognitive-motor dual-task exercises (a safety measure given the uncertainty
regarding supervision).

Procedures

This study was approved by the Research Ethics Committee for Human Subjects,
under opinion no. 4.260.171, CAEE: 28534819.2.0000.5594, dated 09/04/2020.
After dissemination and registration through the link made available on social media,
participants were contacted by the researchers, who sent them the Informed Consent Form
(ICF) as well as the assessment scales.

RIPS, v.9. 2026; e-20320. ISSN: 2595-3664
https://doi.org/10.17058/cgn74468

Z.LVI/\IHO.:IHDHE[W

«\ A9Vd


https://doi.org/10.17058/cgn74468

Measures

To assess sociodemographic and clinical aspects, a questionnaire developed by the
researchers containing 12 questions was applied. To evaluate symptoms of anxiety, stress, and
depression, the Depression, Anxiety and Stress Scale (DASS-21) was used, aiming to screen
affective-emotional symptoms. Composed of 21 questions, the scoring is based on a four-
point Likert scale, ranging from 0 (did not apply to me) to 3 (applied very much), referring to
feelings in the previous week. Questions 1, 6, 8, 11, 12, 14, and 18 form the stress subscale.
Questions 2, 4, 7, 9, 15, 19, and 20 form the anxiety subscale. Questions 3, 5, 10, 13, 16, 17,
and 21 form the depression subscale. For the final score, the values of each subscale were
summed and multiplied by two to correspond to the original DASS-42 scoring system *°.

Intervention Protocol

The sessions were held virtually, three times per week: one synchronous (via Google
Meet) lasting one hour, and two asynchronous (via YouTube) lasting 20 minutes each. Class
links were shared via WhatsApp. The sessions included physical exercises consisting of
warm-up, muscle stretching, cardiorespiratory conditioning, muscle strengthening, and
balance training, combined with cognitive tasks involving language, attention, memory,
visuospatial skills, and executive functions. In addition to the activities, participants
completed weekly cognitive challenges to increase engagement and interaction among them.
The progression of activities occurred weekly according to the group’s performance (for both
physical exercises and cognitive tasks).

Statistical Analysis

Demographic characteristics of the sample, descriptive data, age, and educational level
were described using mean and standard deviation. Statistical analyses were performed using
IBM® SPSS® Statistics, version 24. To verify data distribution (assumptions of normality,
homoscedasticity, and linearity), the Shapiro-Wilk test was applied. Since the data violated
normality assumptions, the Wilcoxon Signed Rank test was used to assess the sample at
different time points (pre- and post-intervention). The effect size (r) of the Wilcoxon test was
calculated for the p-value of each analyzed variable. A significance level of p<0.05 was
adopted for all analyses.

RESULTS

After dissemination through electronic media, 79 individuals enrolled in the virtual
cognitive-motor dual-task (DT) training. Of these, 12 were excluded for being male and 36
for not completing the virtual DASS-21 questionnaire at either the pre- or post-intervention
time points. Thus, 31 participants were included in this study.

The sociodemographic characteristics (age and education), as well as the initial and
final DASS-21 scores of the participants included in the study, are presented in Table 1.
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Table 1. Sociodemographic characteristics and DASS-21 pre- and post-intervention.

Variable Mean and SD Mean and SD Pre Mean and SD Post
(n=31) (n=31) (n=31)

Age 58,93 £8,17

Education 15,97 + 3,09

Anxiety 8,8319,70 5,0316,51

Stress 13,80+13,81 9,42+10,17

Depression 9,35+10,28 6,58+8,49

*SD: standard deviation; DASS-21: Depression, Anxiety, and Stress Scale.

The Shapiro-Wilk normality test was applied, and the variables age (W=0.82; p=0.00),
education (W=0.90; p=0.01), pre-intervention DASS anxiety (W=0.81; p=0.00), pre-
intervention DASS stress (W=0.84; p=0.00), and pre-intervention DASS depression (W=0.83;
p=0.00) did not present a normal distribution.

For the final DASS-21 score, the values of each subscale were summed and multiplied
by two to correspond to the original DASS-42 scoring system, as described in the Methods
section. According to the test scores, stress values between 0-10 represent normality; 11-18
indicate mild alteration; 1926 indicate moderate alteration; 27—-34 indicate severe alteration;
and 35-42 indicate extremely severe alteration. For anxiety, values between 06 represent
normality; 7-9 indicate mild alteration; 10-14 indicate moderate alteration; 15-19 indicate
severe alteration; and 20-42 indicate extremely severe alteration. For depression, values
between 0-9 represent normality; 10-12 indicate mild alteration; 13-20 indicate moderate
alteration; 21-27 indicate severe alteration; and 28—42 indicate extremely severe alteration®®.

At baseline, the sample presented mean scores corresponding to mild alteration for
anxiety and stress and normality for depression. A reduction in the mean scores was observed
across all measures, with both anxiety and stress falling into the normal range. These results
have clinical relevance when considering the pandemic scenario in which participants were
inserted. The lower the DASS-21 score, the better and closer to normal the emotional aspects
will be, and consequently, the better the quality of life.

The effects of the 100% virtual cognitive-motor dual-task (DT) training are shown in
Figure 1.
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Figure 1. Differences in anxiety, stress and depression scores post-intervention.
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The Wilcoxon test showed a significant difference for anxiety scores (Z = -2.45; p =
0.02), suggesting that the intervention had a positive effect. The effect size calculation
revealed a medium effect, with r = -0.43, indicating that the magnitude of the difference
between measurements was considerable. A significant difference was also observed for
depression scores (Z = -2.09; p = 0.04). The effect size calculation revealed a medium effect,
with r = -0.37, indicating that the magnitude of the difference between measurements was
considerable. For stress scores, no significant differences were observed (Z = -1.61; p = 0.11).

DISCUSSION

This pilot study, conducted as part of the extension project entitled “ATIVA IDADE”,
enabled the development and implementation of a fully remote cognitive-motor dual-task
(DT) training program during the COVID-19 pandemic in Brazil. The participant sample
consisted of women with a mean age of 58 years and 16 years of education (higher education
completed), similar to another study carried out in the same period®. The literature suggests
that factors such as female sex and older age may increase the impact on health and social
well-being during periods of isolation, which could also explain the greater demand for this
profile in the present study!21"18,

The possibility of connecting with others through devices such as televisions, tablets,
computers, or smartphones is an important strategy when addressing mental health. Remote
interventions, such as the one proposed in this study, have demonstrated direct benefits for
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mental health, positively impacting cognition and functionality. Remote interventions have
also proven efficient for health education actions, particularly in times of isolation, when the
risk of misinformation can increase levels of anxiety and stress in the face of uncertainty®.
Another advantage of remote interventions is the possibility of providing access to specific
populations when mobility and conditions for access may be impaired or limited, such as:
aging with functional decline or lack of support networks; heavy workloads and lack of time
for body-mind practices that promote well-being; or the overload of responsibilities, which is
very common among economically active women.

Despite numerous benefits, factors such as the need for in-person assistance or
supervision, larger screens, and computer use have been identified as limitations for carrying
out remote activities?®. In a recent systematic review on coping strategies among older adults
during the COVID-19 pandemic, issues such as limited technical skills in using new
technologies and fear of sharing personal information on social media platforms were also
reported?l. The issue of digital exclusion and the high percentage of older adults worldwide
who still do not use the internet must be considered when proposing virtual activities??. These
findings could help explain, for instance, the high-education profile of participants enrolled in
this study (due to greater ability to use digital tools) and the loss of participants who did not
complete the baseline and final questionnaires.

Among the interventions proposed for managing emotional issues during the
pandemic are isolated physical or cognitive stimulation programs, as well as multicomponent
programs. No remote cognitive-motor DT training programs similar to the one proposed in
this study were found. Isolated physical protocols were offered through mobile applications,
including high-intensity interval training (HIIT) with or without associated yoga?®; through
encouragement and monitoring of physical activity and reduction of sedentary time!®; and
through tele-exercise with live and remote transmission?*.

In the physical program proposed by Puterman et al.?*, adherence ranged from 64% to
75% in the group combining HIIT and yoga, while in the isolated activities (HIIT or yoga),
adherence decreased over the weeks. A significant reduction in depressive symptoms was also
observed over six weeks in all groups performing physical exercise when compared to the
control group (usual activities). The higher the baseline depressive symptoms, the greater the
weekly effects of the practices.

Ibrahim et al.?® proposed a four-week virtual follow-up of exercises in two groups of

older adults. Outcomes of well-being, mental health, physical activity, social participation,
and social networks were assessed, with a 23% dropout rate during the intervention. High
levels of anxiety and depression were observed at baseline (likely related to the COVID-19
pandemic). No significant changes were found in anxiety and depression scores pre- and post-
intervention, although final scores were lower.
Isolated cognitive stimulation programs were generally aimed at older adults with cognitive
impairment or dementia, requiring the presence of a caregiver or family member to facilitate
access to digital tools, which limited comparison with the present study?>!2, Despite
methodological differences, virtual intervention promoted improvement in global cognitive
functions (Cohen’s d = 0.26 for the MoCA test) and a reduction in depression scores assessed
by the GDS-15 (Cohen’s d = 0.97). This finding is consistent with the reductions in DASS-21
scores observed in this study. Adherence throughout the 14-week intervention was 100% of
participants.

Goodman-Casanova et al.’? used a TV-based assistive technology called TV-
AssistDem, which offered physical exercise videos, video calls with friends and family, and
cognitive and memory exercises. For participants who lived with others, health status was
considered excellent (96%), with maintenance of overall well-being and sleep quality. For
older adults living alone, lower well-being (p=0.002), greater presence of negative feelings
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such as anxiety (p=0.048), and sleep disturbances (p=0.03) were observed. The group using
TV-AssistDem performed more memory exercises than the control participants (p<0.001).
Having a support network was essential both for adherence and for better emotional and sleep
quality outcomes.

The results of this pilot study highlight the potential benefits of remote interventions,
specifically cognitive-motor dual-task (DT) training, for emotional aspects, especially in
times or situations of isolation. It is important to consider that technological and social
limitations may affect adherence and the outcomes of these practices. The personalization of
interventions, as well as continuous support for participants, are important aspects that should
be further developed.

Study Limitations

Although the results presented are promising, some limitations must be considered.
The small number of participants and the high educational level of the sample hinder the
generalization of the results, particularly when considering disparities in access to digital tools
among people from different socioeconomic and educational backgrounds. In addition, the
absence of a control group limits the comparison of the intervention effects with other
practices or isolation conditions. Future studies with larger samples and control groups are
necessary to better understand the benefits of remote interventions and their implications for
the physical and emotional aspects of more diverse populations, especially those with
difficulties accessing digital technologies.

CONCLUSION

The “ATIVA IDADE” study contributed to the literature by demonstrating that virtual
cognitive-motor dual-task (DT) interventions can be effective in improving emotional aspects,
specifically the anxiety and depression components assessed by the DASS-21 scale, in adult
and older women during periods of social isolation. However, the implementation of such
interventions on a large scale requires attention to technological and access barriers. Future
research should explore strategies to increase adherence and include different populations to
ensure that the benefits of these interventions can be widely applicable.
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