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Introduction: The literature does not explore functional assessments carried 
out remotely and in older women in virtual environments.

Objective: This study analyzed the reproducibility and agreement in applying 
functional autonomy tests face to face (FF) and virtually (V).

Methods: A single evaluator carried out two evaluations. The following tests 
were performed: walking 10 m, rising from the sitting position (RSP), rising from 
the ventral decubitus position (RVDP), and sitting and rising from a chair and 
walking around the house (SRCW).

Results: No significant changes were identified between V and FF (p > 0.05 for 
all). No significant changes were identified between tests considering FF and 
V conditions (p > 0.05 for all). The highest value for the intraclass correlation 
coefficient was <0.0001 for the SRCW (CL, r = 0.98 CI95%: 0.969–0.990 and 
ICC, r = 0.99 CI95%: 0.984–0.995), and the lowest was <0.0001 for the RSP (CL, 
r = 0.91 CI95%: 0.853–0.954 and ICC, r = 0.95 CI95%: 0.921–0.976). Regarding 
agreement between tests, a variation was found between the lowest value of 
0.07 ± 0.74 BIAS for the RVDP and the highest value of 0.32 ± 1.89 BIAS for the 
SRCW.

Conclusion: The tests used in the present study showed good reproducibility 
and agreement in older people when carried out face to face and virtually.

KEYWORDS

aged, older people, longevity, daily living activity, older adults

OPEN ACCESS

EDITED BY

Manuela Altieri,  
University of Campania Luigi Vanvitelli, Italy

REVIEWED BY

Dana Badau,  
Transilvania University of Brașov, Romania
Beatriz Fernandes,  
Escola Superior de Tecnologia da Saúde de 
Lisboa (ESTeSL), Portugal

*CORRESPONDENCE

Valentina Bullo  
 valentina.bullo@unipd.it

RECEIVED 06 June 2024
ACCEPTED 27 November 2024
PUBLISHED 24 January 2025

CITATION

Siqueira TM, Pitta RM, Machado AF, 
Scartoni FR, Rica RL, Pontes Junior FL, 
Bullo V, Gobbo S, Bergamin M and 
Bocalini DS (2025) Reproducibility and 
concordance of functional autonomy tests in 
older adult women: a comparative study of 
face-to-face and virtual assessments.
Front. Public Health 12:1445039.
doi: 10.3389/fpubh.2024.1445039

COPYRIGHT

© 2025 Siqueira, Pitta, Machado, Scartoni, 
Rica, Pontes Junior, Bullo, Gobbo, Bergamin 
and Bocalini. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 24 January 2025
DOI 10.3389/fpubh.2024.1445039

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1445039&domain=pdf&date_stamp=2025-01-24
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1445039/full
mailto:valentina.bullo@unipd.it
https://doi.org/10.3389/fpubh.2024.1445039
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1445039


Siqueira et al. 10.3389/fpubh.2024.1445039

Frontiers in Public Health 02 frontiersin.org

Introduction

The demographic profile of the older adult population has 
undergone significant changes in recent years related to increased life 
expectancy, with an increasing number of people aged 60 or over. In 
2019, older people numbered more than 1 billion worldwide, with 
projections for 2030 being 1.4 billion and for 2050, 2.1 billion. There 
are more older people than children under five, demonstrating an 
inversion in the age pyramid, which also presents a decrease in birth 
rates, especially in developing countries (1).

Inevitably, the aging process is associated with physiological 
changes and musculoskeletal changes that cause progressive declines 
in the function of biological systems (2, 3) as well as the presence of 
chronic or locomotor conditions, which, in addition to the risk to life, 
represent a potential threat to the independence and autonomy of 
movement of older adults. Therefore, to age healthily, it is necessary 
to focus on maintaining and/or improving multiple health variables 
such as range of movement, muscular strength, balance, 
cardiorespiratory endurance, joint mobility, and agility, among 
others (4–6).

Both physical activity and physical exercise are effective 
non-pharmacological methods for reducing physical disability, in 
addition to helping to reduce the risk of various chronic diseases 
(7–11) recognized as disabling in advanced clinical stages (9, 12–14).

Given this context, the wellbeing, health maintenance, and quality 
of life of the older adult population are of fundamental importance in 
global public health. In this regard, considering the importance of 
functional autonomy in aging well, tests have been developed and 
validated to analyze functional autonomy. These tests help establish an 
accurate diagnosis and help support recommendations (whether 
physical, mental, or social) that contribute to the overall ability of an 
older person to function effectively in daily life.

With the advent of the COVID-19 pandemic, which was 
recognized by the World Health Organization (WHO) on 11 March 
2020, several guidelines were established for developing occupational 
activities in the context of the home environment (15, 16). Social 
restriction was the most widely implemented measure by authorities, 
resulting in significant changes in citizens’ lifestyles and mental health 
(17). These social restrictions were associated with reductions in 
physical activity levels and increases in sedentary behavior (18–21). 
In parallel with social restrictions, there was a considerable increase 
in physical activity programs delivered remotely using technology, a 
strategy that has continued to be  employed for providing care to 
individuals with numerous conditions. The unprecedented aspects of 
the present study are framed within two contexts: first, the continuity 
of physical exercise practice regardless of social isolation, and second, 
the need for diagnostic evaluation to support such practices. These 
aspects highlight the relevance of the present study. To ensure a 
healthy exercise prescription, continuous evaluation and monitoring 
of key parameters are essential.

However, the actual effectiveness, reliability, and reproducibility 
of functional assessments carried out remotely in a virtual 
environment remain unclear in the literature. Given that physical 
exercise is an essential tool for reducing the harmful effects of 
confinement and increasing immunity in older adults, it became 
necessary to adapt diagnostic assessment instruments for use in the 
virtual environment. However, the literature presents gaps related to 
the efficiency of these assessments. To verify the efficiency of applying 

tests virtually, the objective of the present study was to analyze the 
reproducibility and agreement in applying functional autonomy tests 
face to face and virtually for older people. This study anticipates 
reproducibility and agreement in virtual tests of functional autonomy 
in older women.

Materials and methods

After approval by the Ethics and Research Committee of the 
Federal University of Espirito Santo (n° 5.029.735/2022), older women 
were invited to participate in the study. The invitation was circulated 
in community centers, squares, parks, and gyms through posters and 
leaflets, as well as through social networks.

Participants

The inclusion criteria were being 60 or older, physically active, and 
independent in daily activities. As a non-inclusion criterion, any veto 
was adopted from clinical examinations or pre-participatory 
assessments carried out by health professionals. The exclusion was 
applied to acute or chronic conditions that could compromise or 
become an impediment to carrying out the tests, such as recent 
hospitalization, symptomatic cardiorespiratory disease, uncontrolled 
hypertension or metabolic syndrome, severe kidney or liver disease, 
cognitive impairment or progressive and debilitating conditions, 
severe obesity with inability to perform physical activity and recent 
bone fractures. Older people who did not perform all tests in virtual 
and face-to-face conditions were excluded from the sample. Initially, 
60 older women came forward to participate in the tests. However, 
after applying the non-inclusion and exclusion criteria, 44 older 
women were considered eligible to participate.

Test protocols

The applications of functional autonomy tests, virtually and face 
to face, were randomly distributed using a randomization program 
with 48-h intervals between them. After familarization, with both 
tests, two assessments were conducted to analyze the test and retest. 
Four evaluations were similarly carried out by a single evaluator with 
experience in the procedures applied. The face-to-face and virtual 
assessments were carried out in the same environment between both 
conditions. A conventional microcomputer with Internet access and 
high resolution was used to carry out the virtual assessment. Figure 1 
presents a summary of the study design.

Parameters evaluated

Anthropometric data
To measure body mass and height, the participant was required to 

be  barefoot and wearing physical activity clothing (light clothes, 
shorts, and a shirt). They stood on the central part of the platform of 
the Filizola® mechanical scale (Brazil) with INMETRO seal, having 
an accuracy of 100 g. Weight was measured in kilograms.

The standard previously mentioned was used to measure height with 
a Cardiomed® WCS model stadiometer, with an accuracy of 1 mm. The 
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participant was instructed to stand upright, with their arms extended 
along their body and feet together, holding their breath in inspiratory 
apnea. The head was oriented according to the Frankfurt plane, ensuring 
the measurement was taken in centimeters. Body mass index (BMI, 
kg/m 2) was calculated according to the formula: weight/height2.

Functional autonomy tests

The Latin American Development Group for Maturity (GDLAM) 
protocol aims to evaluate the functional autonomy of older adults and 
can be used by professionals in specific areas of health for diagnosis 
and control of autonomy. It is widely used by researchers from all parts 
of the world (22).

The following tests assessed functional autonomy: walking 10 m 
(W10m), which assesses speed, where the individual needs to walk as 
quickly as possible within 10 m. The objective is to assess gait speed. 
The participant standing next to the start demarcation, at the 
command of “Now,” walks as quickly as possible within 10 m, and only 
stops walking when they pass the indicated demarcation. The test area 
consists of a marking of 10 m (test space) and one of 15 m (5 m of 
space for deceleration). The test was carried out on flat, ventilated, and 
illuminated ground to ensure the participant’s safety (23).

Rising from a sitting position (RSP). The objective is to assess the 
functional capacity of the lower limbs. The test begins with the 
participant sitting in a chair, with arms crossed in front of the chest (so 
that there is no help from the hands). At the command of “Now,” the 

participant needs to sit down and stand up correctly five times as fast as 
they can. The test ends with the participant seated in a chair with a back 
but no arms, with the seat height measuring 46–48 cm from the ground 
(24). Rising from de ventral decubitus position (RVDP). The objective is 
to assess the participant’s ability to get up from the floor as quickly as 
possible. The test starts with the participant lying face down in the prone 
position, arms extended alongside the body and supported by the mat, 
with palms facing upward. Upon hearing the command “Now,” the 
participant rises from the floor as quickly as possible and stands up. The 
test also involves sitting and standing from a chair and walking around 
the house (SRCW) (25), aiming to evaluate agility, dynamic balance, and 
balance recovery. The test begins with the participant sitting with their 
feet suspended. At the command of “Now,” they get up from the chair, 
move to one of the cones, circle it, return toward the chair and sit down 
(always taking their feet off the floor when sitting), get up, and repeat 
the process for the other side, and do this once again for both sides, that 
is, the process repeats itself twice. The test ends with the participant 
seated (26). All tests are measured in seconds, and the results are used 
to calculate the general functional autonomy index (GI). All tests were 
performed in the order described above, on a single day, using a 3-min 
interval between them to allow good recovery between tests (22).

Statistical analysis

The Shapiro–Wilk test was used to check data normality. 
Student’s t-test was used to verify the differences in the means of the 

FIGURE 1

Flowchart of experimental design.
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functional aptitude tests between the first and second assessments. 
The typical absolute and relative measurement errors of all 
parameters were calculated following the model proposed by Perini 
et al. (27). Agreement between measurements was analyzed using 
linear correlation, with weak (< 0.4), moderate (> 0.4 and < 0.5), and 
strong (≥ 0.5) correlations as interpretations. Reproducibility was 
determined by the two-way intraclass correlation coefficient being 
interpreted as little correlation (<0.25), low correlation (> 0.26 to 
<0.49), moderate (> 0.50 to <0.69), high (> 0.7 to <0.89), and very 
high (> 0.9 to <1.0). The reliability between the measures was 
analyzed using the Bland and Altman graphical arrangement. The 
effect size was calculated using Hedges’ g, with values between 0.2 
and 0.5 being interpreted as small, 0.5 and 0.8 as moderate, and 
values above 0.8 as significant. All statistical analyses were 
performed using the GraphPad Prism software (version 4.0, San 
Diego, CA, United States) with a significance level of p < 0.05, with 
data presented as mean ± standard deviation, coefficient of 
variation, and differences between means and 95% 
confidence interval.

Results

The older women were 67 ± 5 years old, 1.57 ± 0.5 m in height, 
and had a body mass index of 28 ± 3 kg/m2. The results of the test and 
retest assessments of the older women’s functional autonomy 
parameters are described in Table 1.

No significant changes were identified between the functional 
autonomy tests considering the first and second assessments in virtual 
and face-to-face conditions. The values of typical absolute 
measurement errors varied between the lowest value of 0.01 in the 
virtual condition and 0.02 in the face-to-face condition for the RSP 
test. The highest values of typical absolute measurement errors were 
0.14 for the SRCW test in the virtual condition and 0.06 for the RVDP 
test in the face-to-face condition.

The values of typical relative measurement errors varied between 
the lowest value of 0.15% in the virtual condition for the RSP test and 
0.10% in the face-to-face condition for the SRCW test. The highest 
values of typical absolute measurement errors were 0.58% in the 
virtual condition and 1.17 for the RVDP test. Table 2 presents the 
comparative values between the face-to-face and virtual conditions.

No significant changes were identified between the functional 
autonomy tests considering the face-to-face and virtual conditions. 
The values of typical absolute and relative measurement errors ranged 
from the lowest value of 0.04 for the RVDP tests and 0.27% for the 
SRCW test. The most significant typical absolute and relative 
measurement errors ranged between 0.08 for the SRCW and 0.84% 
for the RVDP tests. The analysis of linear correlations and intraclass 
correlation coefficients is presented in Table 3.

Considering the data relating to linear correlation, the highest 
value was found (r: 0.98; p < 0.0001) for the SRCW test, and the 
lowest value (r: 0.91; p < 0.0002) for the test RSP. Considering the 
intraclass correlation coefficient, the highest value was found. 
Figure  2 presents the reproducibility between measures of 
functional autonomy tests.

Observing the data presented, the reproducibility and agreement 
between the functional autonomy tests varied between the lowest 
value of 0.07 ± 0.74 BIAS (−1.38–1.54) for the RVDP test (Figure 2C) 
and the highest value of 0.32 ± 1.89 BIAS (−3.38–4.04) for the SRCW 
test (Figure 2D).

Discussion

The objective of the present study was to analyze the 
reproducibility and agreement in applying four functional autonomy 
tests face-to-face and virtually for older women. This study found 
favorable agreement between the information collected in both 
assessments. There was a high rate of agreement between the 
application of the tests in the face-to-face and virtual conditions 
applied by the same evaluator, which makes this diagnostic assessment 
a reliable alternative for evaluating the functional autonomy of the 
older person in a virtual environment.

Functional autonomy is a health variable that is primarily 
strengthened throughout life by moving daily, which is considered a 
form of physical activity. By carrying out the tasks of daily life, the 
body shifts from a resting state and generates caloric expenditure (22).

With the advent of the SARS-CoV-2 pandemic, the decrease in 
these activities was linked to health problems and neurological, 
physiological, and functional declines inherent to aging and 
confinement, bringing about a need for virtual connections and online 
data collection (28).

TABLE 1 Test and retest analyses of the functional assessment parameters of older people in a face-to-face and virtual environment (n = 44).

Tests Condition 1st  
Assessment

2nd 
Assessment

MD 95% CI TE t P Absolute 
ETM

Relative 
ETM

W10m
Face to face 7.06 ± 2.37 (33.62%) 7.02 ± 2.25 (32.13%) 0.04 −0.137–0.046 0.30 1,000 0.322 0.04 0.56%

Virtual 7.20 ± 2.13 (29.57%) 7.11 ± 2.03 (28.64%) 0.09 −0.249–0.067 0.52 1,159 0.252 0.04 0.57%

RSP
Face to face 8.22 ± 2.67 (32.52%) 8.25 ± 2.60 (31.60%) 0.02 −0.179–0.224 0.67 0.226 0.821 0.02 0.27%

Virtual 8.36 ± 2.66 (31.91%) 8.36 ± 2.62 (31.38%) 0.00 −0.146–0.146 0.48 0.000 0.999 0.01 0.15%

RVDP
Face to face 4.88 ± 2.99 (61.35%) 5.04 ± 3.04 (60.29%) 0.16 −0.047–0.365 0.68 1,552 0.128 0.06 1.17%

Virtual 4.97 ± 2.81 (56.58%) 5.02 ± 2.60 (51.79%) 0.04 −0.150–0.241 0.65 0.467 0.642 0.03 0.58%

SRCW
Face to face 30.98 ± 10.57 (34.11%) 31.00 ± 10.14 (32.70%) 0.02 −0.150–0.241 1.05 0.144 0.886 0.03 0.10%

Virtual 30.89 ± 10.20 (33.03%) 31.73 ± 9.72 (30.66%) 0.84 −0.021–1.703 2.86 1,967 0.057 0.14 0.44%

Values expressed as mean ± standard deviation and coefficient of variation (CV), mean difference (MD), confidence interval (CI), effect size (TE), t-test (t), typical measurement error (ETM) 
of the walking 10 m (W10m), rising from a sitting position (RSP), rising from de ventral decubitus position (RVDP), sitting and rising from a chair and walking around the house (SRCW) 
tests.
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Precautionary measures and social isolation imposed limitations on 
face-to-face activities, making it challenging to collect data through field 
trips, resulting in the need to think about alternative methods to the 
face-to-face ones, thus reaching the virtual environment (29), 
recommended by American College Sports Medicine [ACSM, 2002] 
(30), which sought to help and provide tools for people to practice their 
physical activities at home, using virtual technologies, which are not 
new, but still promising and with a wide range of applications (31, 32).

Due to its nature as a sustainable and easily accessible test, the 
virtual intervention model is widespread among older people, 
especially those with progressive diseases, presenting good results in 
effectiveness, adherence, easy applicability, feasibility, and autonomy 
(33–35).

Many studies report on the practice of physical exercise programs 
at home; however, the literature is scarce regarding the use of 
diagnostic assessments to support the prescription and supervision of 
training programs. These assessments are essential for ensuring the 
success of the results, which, according to Lacroix et  al. (34) are 
superior when the programs are supervised, particularly in outcomes 
related to balance, strength, and muscular power.

Kis et al. (35), in a systematic review with meta-analysis, observed 
that supervised home training increased the adoption of exercise 
programs. The justification for these results is that even under minimal 
supervision, older people perform exercises with better quality, more 
attention, at a greater volume, and with more intensity. These 
characteristics improve cognition, improving the executive function 
of the physical movements (34).

Corroborating the statements mentioned above, the physical 
function of older people must be assessed using quantitative measures 
(36–38), which can be carried out in different settings, such as health 
promotion centers, clinics, public parks, or at home through digital 
health intervention, conceptualized by World Health Organization 
(39) as the use of digital, mobile, and wireless technologies to support 
the achievement of health objectives.

Since diagnostic assessment is essential for identifying the 
parameters of the variables involved in functional fitness, for the 
correct and accurate prescription of the training program (6), and 
following satisfactory reproducibility and agreement indices, as 
presented in the results of this study, the application of the evaluation 
of the functional autonomy tests W10M, RSP, SRCW, and RVDP, 
enables and reassures the application of these in the older adult 
population, in a precise, fast, safe and low-cost way. It is also worth 
noting that performing exercises in the home environment can favor 
older people’s adherence since, in this context, overcoming barriers 
such as fear of falling and fear of privacy is minimized (40).

When observing the consistency of values between the first and 
second evaluation of the functional autonomy tests used, the rising 
from sitting position (RSP) test, which aims to evaluate the functional 
capacity of the lower limbs (41), showed greater accuracy in face-to-
face and virtual assessments, which can be attributed to activities 
carried out in daily life resulting from the movement of squatting and 
walking (42–45).

The data relating to the linear correlation and the intraclass 
correlation coefficient from the SRCW test, which assesses agility, 
dynamic, and recovered balance (26), showed a higher correlation 
between the others. Sitting and standing are considered one of the 
most important measures of physical capacity and one of the most 
demanding functional tasks from a biomechanical point of view (46, 
47). However, the tests carried out by the older adults group are 
similar to activities of daily living, facilitating the assimilation of the 
evaluators’ verbal commands in the virtual scenario, thus allowing the 
use of the proposed evaluation carried out remotely, online, 
and supervised.

The analysis by Bland and Altmann (48) showed agreement 
between the assessments carried out face to face and virtually since 
most of the intersections between the bias and the average values 
were within the limits of agreement. The reproducibility and 
reliability analysis presented coefficients of variation with values 

TABLE 2 Analysis of functional assessment parameters of older people in a face-to-face and virtual environment (n = 44).

Tests Face to face Virtual MD 95% CI TE t P Absolute 
ETM

Relative 
ETM

W10m 6.97 ± 2.30 (33.02%) 7.13 ± 2.09 (29.35%) 0.15 −0.103–0.412 0.85 1,209 0.233 0.06 0.79%

RSP 8.23 ± 2.72 (33.09%) 8.37 ± 2.68 (32.02%) 0.14 −0.181–0.475 1.10 0.858 0.395 0.06 0.67%

RVDP 4.91 ± 3.05 (62.16%) 4.99 ± 2.72 (54.53%) 0.07 −0.148–0.307 0.75 0.704 0.484 0.04 0.84%

SRCW 30.95 ± 10.28 (33.22%) 31.28 ± 9.84 (31.48%) 0.32 −0.249–0.903 1.91 1,145 0.258 0.08 0.27%

Values expressed as mean ± standard deviation and coefficient of variation (CV), mean difference (MD), confidence interval (CI), effect size (TE), t-test (t), typical measurement error (ETM) 
of the walking 10 m (W10m), rising from a sitting position (RSP), rising from de ventral decubitus position (RVDP), and sitting and rising from a chair and walking around the house (SRCW) 
tests.

TABLE 3 Linear correlations and intraclass correlation coefficient of functional aptitude tests for older people (n=44).

Parameters LC ICC

r 95% CI P r 95% CI P

W10m 0.93 0.874–0.961 < 0.0001 0.96 0.929–0.979 < 0.0001

RSP 0.91 0.853–0.954 < 0.0001 0.95 0.921–0.976 < 0.0001

RVDP 0.97 0.950–0.985 < 0.0001 0.98 0.969–0.991 < 0.0001

SRCW 0.98 0.969–0.990 < 0.0001 0.99 0.984–0.995 < 0.0001

Expressed values of the confidence interval (CI) of the linear correlations (LC) and the intraclass correlation coefficient (ICC) of the walking 10 m (W10m), rising from a sitting position 
(RSP), rising from de ventral decubitus position (RVDP), and sitting and rising from a chair and walking around the house (SRCW) tests between the face-to-face and virtual conditions.
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varying between the lowest value of 0.07 ± 0.74 BIAS (−1.38–1.54) 
for the RVDP test and the highest value of 0.32 ± 1, 89 BIAS (−3.38–
4.04) for the SRCW test. According to Morrow et al. (49), the lower 
the coefficient of variation, the greater the reproducibility of the 
protocol. Considering this aspect, it is believed that the variability 
of the time to complete the SRCW test, which evaluates the 
participant’s agility and balance can be  attributed to the 
characteristics of the test itself, as it is the longest to perform among 
all the tests. The other tests, being shorter, allow for greater 
variability in the results (50), additionally, the participants 
presenting different levels of physical fitness may have been another 
contributing factor to this variation.

Alves et al. (51) mentioned that physical fitness and functional 
capacity are interconnected with advancing age, as they reflect the 
ability of older people to carry out activities of daily living within their 
environment, with autonomy. Given that the SRCW test involves 
movements related to these skills, the observed variability in test 
execution time among study participants can be justified.

We believe that the results of the present study provide good 
perspectives for physical and functional assessments of older people. The 
reproducibility of virtually performed tests facilitates the work of private 
clinics and public health workers, increasing the possibility of measuring 
functional health data for older people at a low cost.

The present study presents as a relevant point the originality of 
applying the functional autonomy test in virtual mode and its 
reproducibility and reliability. As the study participants were female, 
with no male participants, and only one evaluator applied the 
functional autonomy test to older women, we consider this fact a 
limitation of the study. Therefore, it is recommended that new 
evaluations be carried out using older men and that more than one 
evaluator be applied to the test.

Conclusion

According to the results presented, there were no significant 
changes between V and FF and no significant changes between tests 
considering FF and V conditions. Additionally, we  identified a 
significant intraclass correlation coefficient for the SRCW and 
RSP. The tests used in the present study showed good reproducibility 
and agreement in older people when carried out face to face and 

virtually. However, more studies are needed to investigate the 
reproducibility and effectiveness of the applicability of diagnostic 
assessments of the multiple variables that involve training programs. 
Furthermore, it is recommended that this study be replicated with 
different evaluators, male participants, and age groups.
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https://doi.org/10.3389/fpubh.2024.1445039
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Siqueira et al. 10.3389/fpubh.2024.1445039

Frontiers in Public Health 07 frontiersin.org

Authors thanks to Fundação de Amparo à Pesquisa do 
Espírito Santo (FAPES, grant numbers 1007/2022, 637/2022) 
and scientific assistance addressed to RLC and Conselho 
Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq) to scientific assistance address to DSB. The funders had 
no role in the study. Open access funding provided by 
Università  degli Studi di Padova | University of Padua, Open 
Science Committee.

Acknowledgments

The authors would like to thank all participants involved in 
this study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. WHO. Ageing and health. Geneva: WHO (2022).

 2. Foldvari M, Clark M, Laviolette LC, Bernstein MA, Kaliton D, Castaneda C, et al. 
Association of muscle power with functional status in community-dwelling elderly 
women. J Gerontol Ser A Biol Med Sci. (2000) 55:M192–9. doi: 10.1093/gerona/55.4.M192

 3. Shumway-Cook A, Silver IF, LeMier M, York S, Cummings P, Koepsell TD. 
Effectiveness of a community-based multifactorial intervention on falls and fall risk 
factors in community-living older adults: a randomized, controlled trial. J Gerontol Ser 
A Biol Med Sci. (2007) 62:1420–7. doi: 10.1093/gerona/62.12.1420

 4. Araújo-Gomes RC, Leite CL, Miranda FB, Portela BO, Moreira CHR, Scartoni FR. 
Efeitos do Treinamento de Força Muscular, Aeróbico e de Resistência Muscular Sobre a 
Autonomia Funcional e Qualidade de Vida de Idosos. Motricidade. (2023) 19:261–270. 
doi: 10.6063/motricidade.31487

 5. Borba-Pinheiro CJ, Albuquerque AP, de Sousa Vale RG, de Alencar Carvalho MCG, 
de Jesus FP, da Silva AMBF, et al. A prática de exercícios físicos como forma de 
prevenção. Envelhecimento Populacional UM Fenômeno. (2017) 171–232.

 6. Vale RGS, Pernambuco CS, Dantas EHM. Manual de avaliação do idoso. (2016).

 7. Bocalini DS, Serra AJ, Murad N, Levy RF. Water-versus land-based exercise effects 
on physical fitness in older women. Geriatr Gerontol Int. (2008) 8:265–71. doi: 10.1111/j.
1447-0594.2008.00485.x

 8. Bocalini DS, dos Santos L, Serra AJ. Physical exercise improves the functional 
capacity and quality of life in patients with heart failure. Clinics. (2008) 63:437–42. doi: 
10.1590/S1807-59322008000400005

 9. Bocalini DS, Serra AJ, Dos Santos L. Moderate resistive training maintains bone 
mineral density and improves functional fitness in postmenopausal women. J Aging Res. 
(2010) 2010:1–6. doi: 10.4061/2010/760818

 10. Franchi KMB, Monteiro LZ, de Almeida SB, Pinheiro MHNP, Medeiros AIA, 
Montenegro RM, et al. Capacidade funcional e atividade física de idosos com diabetes 
tipo 2. Rev Brasil Ativid Fís Saúde. (2008) 13:158–66. doi: 10.12820/rbafs.v.13n3p158-166

 11. Nóbrega ACL, Freitas E V, Oliveira MAB, Leitão MB, Lazzoli JK, Nahas RM. 
Posição oficial da SBME e da Sociedade Brasileira de Geriatria e Gerontologia: Atividade 
física e saúde no idoso. (2016). 5:207–211.

 12. Belardinelli R, Georgiou D, Cianci G, Purcaro A. Randomized, controlled trial of 
long-term moderate exercise training in chronic heart failure: effects on functional 
capacity, quality of life, and clinical outcome. Circulation. (1999) 99:1173–82. doi: 
10.1161/01.CIR.99.9.1173

 13. Willenheimer R, Erhardt L, Cline C, Rydberg E, Israelsson B. Exercise training in 
heart failure improves quality of life and exercise capacity. Eur Heart J. (1998) 19:774–81. 
doi: 10.1053/euhj.1997.0853

 14. Willenheimer R, Rydberg E, Cline C, Broms K, Hillberger B, Öberg L, et al. Effects 
on quality of life, symptoms and daily activity 6 months after termination of an exercise 
training programme in heart failure patients. Int J Cardiol. (2001) 77:25–31. doi: 
10.1016/S0167-5273(00)00383-1

 15. WHO. Coronavirus disease 2019 (COVID-19). Geneva: WHO (2020).

 16. WHO. Guidance on COVID-19 for the Care of Older People and People Living in 
long-term care facilities. Geneva: WHO (2020).

 17. Ahmed MZ, Ahmed O, Aibao Z, Hanbin S, Siyu L, Ahmad A. Epidemic of 
COVID-19 in China and associated psychological problems. Asian J Psychiatr. (2020) 
51:102092. doi: 10.1016/j.ajp.2020.102092

 18. Bhutani S, Cooper JA. COVID-19–related home confinement in adults: weight 
gain risks and opportunities. Obesity. (2020) 28:1576. doi: 10.1002/oby.22904

 19. Scartoni FR, Sant’Ana LO, Murillo-Rodriguez E, Yamamoto T, Imperatori C, 
Budde H, et al. Physical exercise and immune system in the elderly: implications and 
importance in COVID-19 pandemic period. Front Psychol. (2020) 11:593903. doi: 
10.3389/fpsyg.2020.593903

 20. García-Álvarez L, de la Fuente-Tomás L, García-Portilla MP, Sáiz PA, Lacasa CM, 
Dal Santo F, et al. Early psychological impact of the 2019 coronavirus disease 
(COVID-19) pandemic and lockdown in a large Spanish sample. J Glob Health. (2020) 
10:505. doi: 10.7189/jogh.10.020505

 21. Peçanha T, Goessler KF, Roschel H, Gualano B. Social isolation during the COVID-19 
pandemic can increase physical inactivity and the global burden of cardiovascular disease. 
Am J Phys Heart Circ Phys. (2020) 318:H1441–6. doi: 10.1152/ajpheart.00268.2020

 22. Dantas EHM, Figueira HA, Emygdio RF, Vale RGS. Functional autonomy GDLAM 
protocol classification pattern in elderly women. Indian J Appl Res. (2014) 4:262–6. doi: 
10.15373/2249555X/July2014/159

 23. Sipilä S, Multanen J, Kallinen M, Era P, Suominen H. Effects of strength and 
endurance training on isometric muscle strength and walking speed in elderly 
women. Acta Physiol Scand. (1996) 156:457–64. doi: 
10.1046/j.1365-201X.1996.461177000.x

 24. Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, Wallace RB. Lower-extremity 
function in persons over the age of 70 years as a predictor of subsequent disability. N 
Engl J Med. (1995) 332:556–62. doi: 10.1056/NEJM199503023320902

 25. Alexander NB, Ulbrich J, Raheja A, Channer D. Rising from the floor in older 
adults. J Am Geriatr Soc. (1997) 45:564–9. doi: 10.1111/j.1532-5415.1997.tb03088.x

 26. Andreotti R, Okuma S. Validação de uma bateria de testes de atividades da vida 
diária para idosos fisicamente independentes. Rev Paulista Educ Física. (1999) 13:46–66. 
doi: 10.11606/issn.2594-5904.rpef.1999.137759

 27. Perini TA, Oliveira, Ornellas J S, Oliveira FP, Oliveira GL, Ornellas J, et al. Cálculo 
do erro técnico de medição em antropometria. Rev Bras Med Esporte, (2005); 11:81–85, 
doi: 10.1590/S1517-86922005000100009

 28. Schmidt B, Palazzi A, Piccinini CA. Entrevistas online: potencialidades e desafios 
para coleta de dados no contexto da pandemia de COVID-19. Rev Fam Ciclos Vida 
Saúde. (2020) 8:960–6. doi: 10.18554/refacs.v8i4.4877

 29. Presado MH, Baixinho CL, De OESF. Qualitative research in pandemic times. Rev 
Bras Enferm. (2021) 74:101. doi: 10.1590/0034-7167.202174suppl101

 30. ACSM. Staying Physically Active During the COVID-19 Pandemic. (2020). https://
www.exerciseismedicine.org/assets/page_documents/EIM_Rx%20for%20Health_%20
Staying%20Active%20During%20Coronavirus%20Pandemic.pdf

 31. Souza Filho BAB, de Tritany ÉF. COVID-19: importância das novas tecnologias 
para a prática de atividades físicas como estratégia de saúde pública. Cad Saude Publica. 
(2020) 36:e00054420. doi: 10.1590/0102-311x00054420

 32. Chen J, Or CK, Chen T. Effectiveness of using virtual reality–supported exercise 
therapy for upper extremity motor rehabilitation in patients with stroke: systematic 
review and meta-analysis of randomized controlled trials. J Med Internet Res. (2022) 
24:e24111. doi: 10.2196/24111

 33. Ienca M, Schneble C, Kressig RW, Wangmo T. Digital health interventions for 
healthy ageing: a qualitative user evaluation and ethical assessment. BMC Geriatr. (2021) 
21:1–10. doi: 10.1186/s12877-021-02338-z

 34. Lacroix A, Hortobagyi T, Beurskens R, Granacher U. Effects of supervised vs. 
unsupervised training programs on balance and muscle strength in older adults: a 
systematic review and meta-analysis. Sports Med. (2017) 47:2341–61. doi: 10.1007/
s40279-017-0747-6

https://doi.org/10.3389/fpubh.2024.1445039
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1093/gerona/55.4.M192
https://doi.org/10.1093/gerona/62.12.1420
https://doi.org/10.6063/motricidade.31487
https://doi.org/10.1111/j.1447-0594.2008.00485.x
https://doi.org/10.1111/j.1447-0594.2008.00485.x
https://doi.org/10.1590/S1807-59322008000400005
https://doi.org/10.4061/2010/760818
https://doi.org/10.12820/rbafs.v.13n3p158-166
https://doi.org/10.1161/01.CIR.99.9.1173
https://doi.org/10.1053/euhj.1997.0853
https://doi.org/10.1016/S0167-5273(00)00383-1
https://doi.org/10.1016/j.ajp.2020.102092
https://doi.org/10.1002/oby.22904
https://doi.org/10.3389/fpsyg.2020.593903
https://doi.org/10.7189/jogh.10.020505
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.15373/2249555X/July2014/159
https://doi.org/10.1046/j.1365-201X.1996.461177000.x
https://doi.org/10.1056/NEJM199503023320902
https://doi.org/10.1111/j.1532-5415.1997.tb03088.x
https://doi.org/10.11606/issn.2594-5904.rpef.1999.137759
https://doi.org/10.1590/S1517-86922005000100009
https://doi.org/10.18554/refacs.v8i4.4877
https://doi.org/10.1590/0034-7167.202174suppl101
https://www.exerciseismedicine.org/assets/page_documents/EIM_Rx%20for%20Health_%20Staying%20Active%20During%20Coronavirus%20Pandemic.pdf
https://www.exerciseismedicine.org/assets/page_documents/EIM_Rx%20for%20Health_%20Staying%20Active%20During%20Coronavirus%20Pandemic.pdf
https://www.exerciseismedicine.org/assets/page_documents/EIM_Rx%20for%20Health_%20Staying%20Active%20During%20Coronavirus%20Pandemic.pdf
https://doi.org/10.1590/0102-311x00054420
https://doi.org/10.2196/24111
https://doi.org/10.1186/s12877-021-02338-z
https://doi.org/10.1007/s40279-017-0747-6
https://doi.org/10.1007/s40279-017-0747-6


Siqueira et al. 10.3389/fpubh.2024.1445039

Frontiers in Public Health 08 frontiersin.org

 35. Kis O, Buch A, Stern N, Moran DS. Minimally supervised home-based resistance 
training and muscle function in older adults: a meta-analysis. Arch Gerontol Geriatr. 
(2019) 84:103909. doi: 10.1016/j.archger.2019.103909

 36. ACSM. Quantity and quality of exercise for developing and maintaining 
Neuromotor fitness in apparently healthy adults: guidance for prescribing exercise. Med 
Sci Sports Exerc. (2011) 43:1334–59. doi: 10.1249/MSS.0b013e318213fefb

 37. Soubra R, Chkeir A, Novella J-L. A systematic review of thirty-one assessment tests 
to evaluate mobility in older adults. Biomed Res Int. (2019) 2019:1–17. doi: 
10.1155/2019/1354362

 38. Mijnarends DM, Meijers JMM, Halfens RJG, ter Borg S, Luiking YC, Verlaan S, 
et al. Validity and reliability of tools to measure muscle mass, strength, and physical 
performance in community-dwelling older people: a systematic review. J Am Med Dir 
Assoc. (2013) 14:170–8. doi: 10.1016/j.jamda.2012.10.009

 39. WHO. World health statistics 2016: Monitoring health for the SDGs sustainable 
development goals. Geneva: World Health Organization (2016).

 40. Padala KP, Padala PR, Lensing SY, Dennis RA, Bopp MM, Roberson PK, et al. 
Home-based exercise program improves balance and fear of falling in community-
dwelling older adults with mild Alzheimer's disease: a pilot study. J Alzheimers Dis. 
(2017) 59:565–74. doi: 10.3233/JAD-170120

 41. Guralnik JM. Short physical performance battery assessing lower extremity and 
prediction of mortality and nursing home admission. J Gerontrol. (1994) 49:M85–94. 
doi: 10.1093/geronj/49.2.M85

 42. Binotto MA, Lenardt MH, Rodríguez-Martínez MC, Rodríguez-Martínez M, Del 
C. Fragilidade física e velocidade da marcha em idosos da comunidade: uma revisão 
sistemática. Rev Esc Enferm USP. (2018) 52:52. doi: 10.1590/s1980-220x2017028703392

 43. Pedrosa R, Holanda G. Correlação entre os testes da caminhada, marcha 
estacionária e TUG em hipertensas idosas. Rev Bras Fisioter. (2009) 13:252–6. doi: 
10.1590/S1413-35552009005000030

 44. de Aguiar RS, de Castro JBP, dos Santos AOB, Silva GC, Scartoni FR, Nunes RAM, 
et al. Effects of the back-squat exercise on lower limb myoelectric activity in trained men: a 
systematic review. Rev Bras Fisiol Exerc. (2021) 20:83–92. doi: 10.33233/rbfex.v20i1.4396

 45. Scartoni FR, Sant'Ana LO, Vianna JM, Machado S, Dantas EHM, Budde H. Chronic 
effects of different neuromuscular training on hemodynamic responses estimated vo2max 
and walking performance in the elderly. (2021). 20:640. doi: 10.3390/ijerph20010640

 46. Roldán-Jiménez C, Bennett P, Cuesta-Vargas AI. Muscular activity and fatigue in 
lower-limb and trunk muscles during different sit-to-stand tests. PLoS One. (2015) 
10:e0141675. doi: 10.1371/journal.pone.0141675

 47. Siqueira FV, Facchini LA, Azevedo MR, Reichert FF, Bastos JP, Silva MC, et al. 
Prática de Atividade Física na Adolescência e Prevalência de osteoporose na idade 
Adulta. Rev Bras Med Esporte. (2009) 15:27–30. doi: 10.1590/S1517-86922009000100006

 48. Bland JM, Altman DG. Measuring agreement in method comparison studies. Stat 
Methods Med Res. (1999) 8:135–60. doi: 10.1177/096228029900800204

 49. Morrow JR, Jackson AW, Mood DP. Medida E Avaliação Do Desempenho Humano 
pdf. Porto Alegre: Artmed (2014).

 50. Dantas EHM. A Prática Da Preparação Física. 6a ed. Rio de Janeiro: Grupo Gen - 
Editora Roca Ltda (2014).

 51. Alves LC, Leite IC, Machado CJ, Leite I, Machado CJ. Fatores associados à 
incapacidade funcional dos idosos no Brasil: análise multinível. Rev Saude Publica. 
(2010) 44:468–78. doi: 10.1590/S0034-89102010005000009

https://doi.org/10.3389/fpubh.2024.1445039
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.archger.2019.103909
https://doi.org/10.1249/MSS.0b013e318213fefb
https://doi.org/10.1155/2019/1354362
https://doi.org/10.1016/j.jamda.2012.10.009
https://doi.org/10.3233/JAD-170120
https://doi.org/10.1093/geronj/49.2.M85
https://doi.org/10.1590/s1980-220x2017028703392
https://doi.org/10.1590/S1413-35552009005000030
https://doi.org/10.33233/rbfex.v20i1.4396
https://doi.org/10.3390/ijerph20010640
https://doi.org/10.1371/journal.pone.0141675
https://doi.org/10.1590/S1517-86922009000100006
https://doi.org/10.1177/096228029900800204
https://doi.org/10.1590/S0034-89102010005000009

	Reproducibility and concordance of functional autonomy tests in older adult women: a comparative study of face-to-face and virtual assessments
	Introduction
	Materials and methods
	Participants
	Test protocols
	Parameters evaluated
	Anthropometric data
	Functional autonomy tests
	Statistical analysis

	Results
	Discussion
	Conclusion

	References

