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Background: The aim of this study was to determine the effect of Facebook

remote live-streaming-guided exercise on the functional fitness of community-dwelling

older adults.

Method: This study used a non-randomized controlled design with single-blinding

(outcome assessors). Older adults (mean age = 70.36 ± 4.51 years) were assigned

to either the experimental group (n = 39) or the control group (n = 34). The experimental

group participated in a 75-min Facebook remote live-streaming-guided exercise routine

twice a week for 8 weeks at home, whereas the control group maintained their original

lifestyle without any intervention. Functional fitness was assessed using the Senior

Fitness Test, which assessed upper and lower limb flexibility and muscle strength,

cardiorespiratory fitness, and balance. The test was administered before and after

the intervention.

Results: The results revealed that an 8-week Facebook remote live-streaming-guided

exercise intervention increased lower limb flexibility and muscle strength and

cardiorespiratory fitness in community-dwelling older adults.

Conclusion: The current findings suggest that a home-based exercise program using

the Facebook platformmay be a feasible method to broadly improve the functional fitness

of community-dwelling older adults.

Keywords: elderly, live stream, home-based exercise, fitness, physical activity

INTRODUCTION

According to the United Nations, the number of individuals aged 65 years and over
is projected to make up 16% of the world’s population by 2050 (1). However, this
dramatic increase in life expectancy comes with a proportionate decrease in the
quality of life of older adults. This decrease in quality of life may be attributed to the
decline in functional fitness associated with aging (2, 3). Functional fitness is defined
as having the physiological capacity to safely and independently perform normal
everyday activities. It includes upper and lower limb flexibility and muscle strength,
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cardiorespiratory fitness, and balance (4). Previous studies have
shown that lower levels of functional fitness are associated with
a higher risk of falling (5), chronic disease (6), and cognitive
impairment (7), which result in major social and medical
challenges to society (8). Therefore, maintaining and increasing
functional fitness in older adults are crucial issues.

As regular physical activity is a viable means of
maintaining/improving the functional fitness of older adults
(9), the second Physical Activity Guidelines for Americans in
2018 recommend that older adults above the age of 65 years
engage in at least 150min per week of moderate-intensity
physical activity (PA) (10). However, several factors may
affect older adults’ intention to participate in exercise, such as
the weather or the distance between their residence and the
place they exercise (11). These may have unintended negative
effects of reducing physical activity and increasing sedentary
behavior, which may, consequently, cause deterioration of the
functional fitness of older adults (12). Recently, the COVID-19
pandemic has abruptly altered how we carry out our daily
lives. Many countries have implemented policies for social
distancing and varying degrees of quarantine or isolation at
home (13). Such strategies further deteriorates the motivation for
engagement in physical activity (14, 15). Although conducting
home-based exercises could be an alternative and a feasible
method for eliminating barriers to engage in physical activity,
one of the challenges of implementing home-based exercise
training is the provision of instructions or feedback during the
exercise intervention.

Facebook may be a feasible platform for implementing
a home-based exercise training program for older adults.
Facebook is the most popular social media platform worldwide
(16). The number of older adult members of Facebook in
Taiwan is ∼600,000 (17). Facebook allows the provision of
effective instructions during exercise interventions via the live-
streaming tool. That is, instructors are able to offer real-
time feedback or instructions to participants to increase the
effectiveness of the exercise regime for increasing functional
fitness. Although some studies (18, 19) have utilized home-
based exercise intervention to improve the functional fitness
of older adults using telepresence platforms (e.g., Skype), the
effect of tele-exercise on functional fitness is inconclusive and
limited, as it has only been shown to increase lower limb
flexibility or muscle strength. The possible reasons for these
inconclusive results may be the small sample sizes used (e.g.,
exercise group = 11, control group = 12) and the participants’
characteristics (healthy elderly men vs. elderly women with a
high risk of falling). To the best of our knowledge, there are
no home-based exercise interventions designed to use remote
live streaming through Facebook to increase the functional
fitness of older adults. Previous studies have indicated that 8
weeks of traditional exercise intervention yield positive effects
on the functional fitness of older adults (20–22). Therefore,
the aim of this study was to investigate the effects of an 8-
week Facebook remote live-streaming-guided exercise program
on the functional fitness of community-dwelling older adults. We
hypothesized that this program would improve the functional
fitness of the participants.

METHODS

Participants
Participants were recruited from several districts of Taipei City
through advertisements. Participants were eligible for the study
if they (1) were aged above 65 years and were living on their
own in the community; (2) had a Facebook account; (3) were
capable of walking without an assistance device; (4) were free
from any medical condition listed on the Physical Activity
Readiness Questionnaire (PAR-Q) (23); and (5) had normal or
corrected-to-normal vision. One hundred and ten older adults
volunteered to participate in this study. However, 20 of these
volunteers were excluded due to (1) an age < 65 years (n = 6)
or (2) the presence of a disease on the PAR-Q list (n = 14).
This study utilized a single-blinded (outcome assessors) non-
randomized controlled design. Fifty participants were assigned
to the experimental group and 40 were assigned to the control
group based on their willingness and Facebook usage habits.
This sample size was satisfactory to attain a power of 0.80 at an
alpha level of 0.05 for F tests with moderate effect sizes that were
reported in previous studies (24–26). All participants provided
written informed consent in the format approved by the Research
Ethics Committee of the National Taiwan Normal University.
Data were collected between December 2019 and January 2020.
All eligible participants were compensated with a gift certificate
and a yoga mat after completing the study.

Intervention
For the experimental group, the exercise intervention consisted
of a twice-weekly training session for 8 weeks. Considering the
effects of the intervention on functional fitness, an attendance
rate higher than 80% was mandatory to be considered in the
final sample of the study. Participants in the experimental group
used a mobile phone or computer to access the Facebook
platform and participate in the exercise program. To allow
an instructor to clearly demonstrate the designed movements
and provide instructions to participants, a technician created a
Facebook group and utilized a camera (Brio 4k Pro Webcam;
Logitech, Lausanne, Switzerland) and remote live-streaming
software (Open Broadcaster Software Studio, https://obsproject.
com/download). That is, the instructor and participants were all
in the same Facebook group during the exercise intervention
(Figure 1). All exercise courses were instructed by one of the
authors (LTW), who has substantial experience in instructing
older adults. The exercise instructions followed those of previous
studies (27, 28) that focused on improving the functional
fitness of older adults. For flexibility training, participants
performed 10 stretching movements on a yoga mat, holding each
for 15 s. For muscle strength training, participants performed
six movements, using an elastic band, that focused on the
biceps and quadriceps muscles, with 8–10 repetitions of each
movement. For cardiovascular fitness training, participants were
instructed to perform an aerobic dance for 20–30min. For
balance training, participants were instructed to perform calf
raises and stand on one foot, with a progressively decreasing
amount of support. The total duration of each exercise session
was 75–90min. Participants in the control group received no
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FIGURE 1 | Facebook remote live-streaming-guided exercise. (A) Equipment and software for live-streaming exercises. (B) Instructor’s remote exercise conferencing

display. (C) Pictures of participants following the instructor’s movements.

intervention and were instructed to maintain their normal
routine of daily activities.

Functional Fitness Test
The Senior Fitness Test was used to assess the functional fitness
of the participants (29). The effectiveness and reliability of this
tool have been widely documented (4). All participants were
required to complete functional fitness before and after the
intervention at the same community activity center by assessors
who were blinded to group allocations. The test has six items and
evaluates four physical functional dimensions using the following
movements: back scratch, chair sit-and-reach, arm curl, chair
stand, 2-min step, and 8-foot starting distance.

• Back scratch. The back scratch test assesses upper body
flexibility. Participants were asked to stand and place their
hand behind their back. The distance that their hands
overlapped behind them was then measured.

• Chair sit-and-reach. This movement evaluates lower body
flexibility. To perform this test, participants sat on a chair,
keeping one leg straight out, and stretched their hands toward
their toes. This pose was held for 2–3 s.

• Arm curl. The arm curl movement assesses upper body
strength. Men used an 8-lb dumbbell, and women used a 5-lb
dumbbell. The number of biceps curls that could be completed
in 30 s was recorded.

• Chair stand. The chair-stand test evaluates lower body muscle
strength. Participants were asked to fold their arms across their
chest, stand from their chair, and return to the sitting position.
This was repeated for 30 s.

• 2-min step. The 2-min step exercise evaluates
cardiorespiratory fitness. Participants were asked to raise
their knee to the midway point between the patella and the
iliac crest as many times as possible within 2min.

• 8-foot up-and-go. The 8-foot up-and-go exercise evaluates
balance and agility. The time taken for a participant to rise

Frontiers in Medicine | www.frontiersin.org 3 September 2021 | Volume 8 | Article 734812

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


Chang et al. Functional Fitness of Community-Dwelling Older Adults

from a seated position, stand up, walk a distance of 8 feet (2.44
meters) from the chair, and return to a seated position in the
chair was measured. Their fastest time was recorded.

Statistical Analyses
Data for 17 participants were excluded from the study because
the participants withdrew due to illness, or injury (experimental
group, n = 4; control group n = 6) or missed 20% or more
of the exercise program (experimental group, n = 7). Thus,
data for the remaining 73 participants (39 in the experimental
group and 34 in the control group) were used in the following
analyses. All statistical analyses were performed using SPSS,
version 22.0 software (IBM, Inc., Armonk., NY, USA), with a
family-wise alpha threshold for all tests set at p = 0.05. The
normal distribution of the data was confirmed using the Shapiro–
Wilk test. Regarding demographic data, independent sample
Student’s t-tests were performed for age, height, weight, and body
mass index (BMI) and chi-square tests were used for gender to
ensure homogeneity between groups.

For functional fitness data, two-way (group level: experimental,
control) × (time level: pre-test, post-test) repeated measures
analyses of variance (ANOVA) were performed for the back
scratch, chair sit-and-reach, arm curl, chair stand, 2-min step,
and 8-foot up-and-go test results. If significant interactions were
identified for the main effects, post-hoc tests of the simple effects
were performed using paired Student’s t-tests for within-group
analyses or independent Student’s t-tests for between-group
analyses. Partial eta-squared (η2

p) and Cohen’s d (d) values were
reported for the effect sizes identified in ANOVA and Student’s
t-tests, respectively.

RESULTS

Analyses of Descriptive Data
There were no significant differences in baseline gender, age,
height, weight, or BMI between the two groups (Table 1).

Effects of Facebook Remote
Live-Streaming-Guided Exercise Program
on Functional Fitness
For the back scratch test, there were no significant main effects of
group (F1, 71 = 1.95, p = 0.17), time (F1, 71 = 0.91, p = 0.34), or
the group× time interaction (F1, 71 = 0.47, p= 0.50).

For the chair sit-and-reach test, there was a significant main
effect of the group × time interaction (F1, 71 = 8.80, p = 0.004,
η
2
p = 0.11). Post-hoc analyses of the simple main effects indicated

a significant improvement from pre-test to post-test only in the
experimental group (t(38) = −2.85, p = 0.007, d = 0.29). There
were no significant effects of group (F1, 71 = 0.29, p = 0.59) or
time (F1, 71 = 1.04, p= 0.31).

An analysis of the arm curl test showed no significant main
effects of group (F1, 71 = 0.26, p = 0.87), time (F1, 71 = 0.27, p =
0.60), or the group× time interaction (F1, 71 = 0.64, p= 0.43).

For the chair stand test, there were significant main effects
of time (F1, 71 = 25.58, p < 0.001, η

2
p = 0.27) and the group

× time interaction (F1, 71 = 28.09, p < 0.001, η2
p = 0.28). Post-

hoc analyses of the simple main effects showed a significant
improvement from pre-test to post-test only in the experimental
group (t(38) = −8.99, p < 0.001, d = 0.74). In addition, the
experimental group performed better post-test than the control
group (t[71] = −6.35, p = 0.005, d = 0.69). There was no
significant effect of group (F1, 71 = 1.43, p= 0.24).

Analysis of the 2-min step test showed that there were
significant main effects of time (F1, 71 = 36.25, p < 0.001,
η
2
p = 0.34) and the group × time interaction (F1, 71 = 14.17, p

< 0.001, η2
p = 0.17). Post-hoc analyses of the simple main effects

indicated that the experimental group demonstrated a significant
improvement from pre-test to post-test (t(38) =−8.91, p< 0.001,
d = 0.84). There was no significant effect of group (F1, 71 = 0.32,
p= 0.58).

For the 8-foot up-and-go test, there were no significant main
effects of group (F1, 71 = 3.83, p = 0.06), time (F1, 71 = 0.39,
p = 0.54), or the group × time interaction (F1, 71 = 0.02,
p = 0.97). Table 2 shows a summary of the results of the
functional fitness tests.

Additional Analysis
We performed an additional analysis including the participants
in the experimental group who missed 20% or more of the
exercise program. Including these participants in the analysis
did not alter the results, indicating that only the experimental
group demonstrated a significant improvement in the chair sit-
and-reach (t[45] = −2.48, p = 0.017, d = 0.29), chair stand
(t[45] = −0.71, p < 0.001, d = 0.87), and 2-min step tests
(t[45] =−0.86, p < 0.001, d = 0.88) from pre-test to post-test.

DISCUSSION

The aim of this study was to determine the effect of an 8-
week Facebook remote live-streaming-guided exercise program
on the functional fitness of community-dwelling older adults.
Our findings suggested that this program is a feasible means
of improving lower limb flexibility and muscle strength and
cardiorespiratory fitness in community-dwelling older adults.

The results of the current study partly aligned with those
of previous studies, showing that home-based tele-exercise has
positive effects on the functional fitness of older adults (18,
19). A previous study demonstrated that tele-based exercise
increases lower limb flexibility and muscle mass (18). In another
study, elderly women with a risk of falling exhibited improved
lower limb muscle performance after 12 weeks of a web-
based exercise program delivered via a telepresence platform
(19). Any discrepancies in the results of these studies may
be due to small sample sizes or differences in participants’
characteristics (e.g., participants with or without a high risk of
falling). In the current study, we conducted an 8-week live-
streaming exercise program via Facebook and found that such
an intervention concurrently increased lower limb flexibility,
muscle strength, and cardiorespiratory fitness in older adults.
Using the live-streaming method, trainers provided real-time
instructions and feedback during the exercise intervention, which
may have increased the effectiveness of the exercise program at
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TABLE 1 | Demographic characteristics of participants.

Variables Total sample Experimental, M (SD) Control, M (SD) p-value

n = 73 n = 39 n = 34

Male/Female (%)a 10/29 (74.4%) 7/27 (79.4%) 0.61

Age (years) 70.36 ± 4.51 69.39 ± 3.60 71.44 ± 5.19 0.06

Height (cm) 158.29± 7.77 159.08 ± 8.21 157.38 ± 7.23 0.35

Weight (kg) 58.89 ± 9.64 59.22 ± 11.05 58.51 ± 7.88 0.83

BMI (kg/m²) 23.46 ± 2.95 23.35 ± 3.41 23.59 ± 2.34 0.51

M, mean; SD, standard deviation; BMI, body mass index.
achi-square tests.

TABLE 2 | Summary of the functional fitness of participants.

Variables Group Pre-test Post-test Sources F p-value η
2
p

M (SD) M (SD)

Back scratch (cm) Experimental 0.15 ± 9.51 −0.38 ± 8.24 Group 1.95 0.17 0.03

Control −2.46 ± 10.20 −3.60 ± 11.53 Time 0.91 0.34 0.01

Group × Time 0.47 0.50 0.01

Chair sit-and-reach (cm) Experimental 7.01 ± 8.72 9.37 ± 7.71 Group 0.29 0.59 0.00

Control 9.89 ± 10.57 8.74 ± 9.65 Time 1.04 0.31 0.01

Group × Time 8.80 0.004* 0.11

Arm curl (times) Experimental 24.28 ± 5.12 26.61 ± 4.68 Group 0.26 0.87 0.00

Control 25.88 ± 3.57 25.18 ± 3.01 Time 0.27 0.60 0.00

Group × Time 0.64 0.43 0.01

Chair stand (times) Experimental 21.03 ± 3.59 23.54 ± 3.32 Group 1.43 0.24 0.02

Control 21.38 ± 3.84 21.32 ± 3.10 Time 25.58 <0.001* 0.27

Group × Time 28.09 <0.001* 0.28

2-min step (times) Experimental 103.08 ± 11.35 113.28 ± 12.24 Group 0.32 0.58 0.00

Control 108.44 ± 12.31 110.79 ± 11.14 Time 36.25 <0.001* 0.34

Group × Time 14.17 <0.001* 0.17

8-foot up-and-go (sec) Experimental 5.01 ± 0.66 5.04 ± 0.60 Group 3.83 0.06 0.05

Control 5.19 ± 0.49 5.24 ± 0.51 Time 0.39 0.54 0.04

Group × Time 0.02 0.97 0.00

M, mean; SD, standard deviation.

*p < 0.05.

improving the functional fitness of older adults. Previous studies
have demonstrated broad improvements in functional fitness
in older adults after traditional exercise interventions (30–32).
In response to the COVID-19 pandemic, many countries have
implemented policies for social distancing and varying degrees
of quarantine or isolation at home (13). Such strategies have
had unintended negative effects on the functional fitness of older
adults (33, 34) due to decreased physical activity and increased
sedentary behavior (14, 15). Therefore, based on the results of
this study, we propose that live-streaming home-based exercise
programs may be an effective alternative method for increasing
the functional fitness of community-dwelling older adults during
the pandemic.

We found no significant positive effects on balance, agility,
or upper limb flexibility or muscle mass following 8 weeks of
the Facebook live-streaming exercise program. A previous study
found that older adults had a higher gait speed and improved

balance after 12 weeks of an iPad-based training program (35).
A 15-week tai chi video-based exercise program was shown
to improve balance in elderly individuals (36). Furthermore,
older adults in another study demonstrated improved upper
limb flexibility, muscle strength, balance and agility after 12,
but not 8, weeks of Thai yoga exercise (37). Such findings
suggest that relatively long periods of exercise intervention may
be necessary to improve the balance and agility of older adults.
Many of the movements in the current exercise program, such
as aerobic dance, calf raises, and standing on one foot, involved
the lower limbs. That is, the majority of the exercise program
focused on the lower limbs rather than the upper limbs. To
increase the effectiveness of exercise programs at improving the
functional fitness of older adults, further studies should consider
the duration of the intervention when designing the program.

There were several limitations of this study that must
be acknowledged. First, this study used a non-randomized
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controlled design. Nevertheless, the demographic and functional
fitness data were homogenous between the two groups. Second,
the intensity of the exercise intervention was unknown. In
the current study, participants had increased cardiorespiratory
fitness following completion of the exercise program. Given
that the American College of Sports Medicine guidelines for
older adults suggest that at least moderate-intensity exercise
is necessary to increase cardiorespiratory fitness and muscle
strength (38), the exercise intensity of the intervention in this
study may have been at least moderate. However, future studies
should clearly set the exercise intensity using objective (heart
rate or a one-repetition maximum test) or subjective (rating of
perceived exertion) measurements.

CONCLUSIONS

The results of the current study indicate that a home-based,
remote live-streaming-guided exercise program delivered via the
Facebook platform may be a practical approach to improve the
functional fitness of community-dwelling older adults.
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