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Abstract: A pilot trial of remotely delivered mind-body physical activity was carried out in the UK
during the COVID-19 pandemic. Participants performed twice weekly one-hour sessions of the pro-
gram for eight weeks, with sessions delivered using Zoom. Physical function was evaluated using
the Short Physical Performance Battery (SPPB), with the individual components of balance, gait
speed and the Five-times Sit-To-Stand (5STS) also compared. A significant improvement was noted
in 5STS performance for the experimental group (n=10) of 4.1 seconds (d =2.0; 95% CI: 0.8, 3.2). There
were no significant differences for balance, gait speed or total SPPB score. Future work is needed to
determine whether remotely delivered physical activities could be a feasible alternative to face-to-
face sessions for older people with limited mobility.
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1. Introduction

As people get older, there is an increase in loneliness, isolation and poorer health
outcomes, with these problems attributed to a decline in physical, cognitive, or social re-
serves [1]. Active living encourages adults to be more physically active, which in turn can
reduce the severity of disability and falls risk in older people, as well as improve mental
and social wellbeing [2]. Activities for older people were found to have better engagement
if they were enjoyable and had less focus on participation for longer term health outcomes,
but instead focused on short term benefits and included a sociable element for participants
[3]. Mind-body exercises such as yoga and tai chi have been shown to improve cognition,
physical function and quality of life in older people [4]. However, people with limited
mobility, or chronic pain may not be able to participate due to physical limitations [5].
Adapted versions of these exercises, such as seated exercises instead of standing are be-
coming more common; and although there is a wide evidence base for mind body exercise
[6,7], the effectiveness of adapted mind body physical activity program remains limited.
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reported to positively impact on the wellbeing of people as it improves social inclusion,
with a growing evidence base for the effectiveness of technologies such as telecare and
telehealth in improving health outcomes [12].

The aim of this pilot study is to evaluate whether a mind-body exercise program de-
livered remotely using a video-conferencing platform can positively impact on the phys-
ical function of older participants. In addition, this pilot study will evaluate whether re-
motely delivered mind-body exercise is acceptable and feasible and could potentially be
used after the COVID-19 crisis to increase access to physical activity programs for older
people with difficulty attending face-to-face classes.

2. Materials and Methods
2.1. Participants

Convenience sampling was used to recruit participants using social media adverts
and emails sent to people on the mailing list of the Letchworth Centre of Healthy Living
(www.letchworthcentre.org), which is a charity based in Hertfordshire, UK. The inclusion
criteria included being aged 65 years and over, community-dwelling and having internet
access and video conferencing capabilities. Participants were excluded if they had demen-
tia, were unable to provide consent or had contraindications to adaptive yoga. Partici-
pants were screened during an initial telephone consultation, and if eligible, a zoom video
call was arranged. Informed consent was provided by the participants before the initial
assessments. Ethical approval for the study was granted by the Institute for Health Re-
search Ethics Committee at University of Bedfordshire (IHREC939).

2.2. Study Design

The study was a quasi-experimental trial, with participants randomly allocated to a
wait-listed control group or to the experimental group. Recruitment occurred in May 2020
while the UK was in a lockdown due to the effects of the first wave of COVID-19, with the
trial running from June to October 2020. Data collection occurred remotely over Zoom
video conferencing software (Zoom Video Communications Inc, San Jose, CA, USA). The
physical activity sessions were also conducted over zoom by yoga instructor with over 20
years of experience. All outcome measures were assessed at baseline and at eight weeks
at the end of the intervention. After consultation with the instructor, each group was lim-
ited to 10 to ensure the instructor could interact with all participants.

2.3. Mind-Body Physical Activity Intervention

The intervention, known as the Positive Movement Program (PMP), was developed
by the Letchworth Centre of Healthy Living and is based on adaptive yoga, which has
been adapted appropriately for older adults (Tew et al., 2017). These sessions include ex-
ercises that focus on key elements of yoga, including asana (posture), pranayama (breath
work), and dharana (mental focus). Positive Movement also includes exercises from Tai
Chi and Chi Kung, as well as the Alexander Technique for posture exercises and elements
of mindfulness. Each session lasts up to 60 minutes, with two sessions performed each
week. Each class began with an introduction to the class and finished with 15 minutes of
socializing amongst the participants. Examples of some of the exercises are shown in Fig-
ure 1 below.

2.4. Outcome Measures

The primary outcome measure was the Short Physical Performance Battery (SPPB),
which is a composite test that contains measures of balance, gait speed measured over 8-
feet (2.57 m) and the Five-times Sit-To-Stand (55TS) chair test [13]. Each of the individual
tests is given a score from 0 to 4, with all three scores added together to give an overall
score from 0-12. Scores from 10-12 indicate high function, with 7-9 classified as moderate
function, while scores of <6 indicate low function. For the individual tests of gait speed
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and the 5STS, the values of these tests were used rather than the scores for the SPPB to
eliminate any ceiling effects caused by the thresholds for SPPB scores. All measurements
were taken remotely using Zoom, with timed performance for gait speed and 55TS meas-
ured using the time of the video recording from Zoom and verified with a handheld stop-
watch.

Figure 1. Sample of exercises from a session of the Positive Movement Program.

In addition to physical function, participants were screened for frailty before the trial,
using the FRAIL scale, which is a simple 5-question scale that can be administered without
requiring any face to face measurements to be obtained [14].

2.5. Statistical Analysis

The data was analyzed using IBM SPSS Statistics Version 26 (IBM Corporation, Ar-
monk, NY, USA). A paired t-test was used to compare pre- and post-scores for each group,
with 95% confidence limits around the mean reported [15]. ANOVA was used to compare
differences in the pre-post changes between groups.

3. Results
3.1. Participants

The characteristics of the ten participants in each group are shown in Table 1. During
the trial, one participant in the intervention group and two participants in the control
group withdrew from the trial due to reasons unrelated to the trial. In the experimental
group, a participant dropped out due to ongoing health problems, whilst in the control
group the two dropouts were due to personal reasons and due to back problems, which
made it difficult for them to do chair exercises for prolonged periods. In total, 17 partici-
pants completed the study (85%), with all intervention participants attending at least half
the sessions over the eight-week intervention period.

Table 1. Participant characteristics.

Intervention Control
Age (years) ! 68.1£6.5 69.2+£59
Sex 2 8 (80) 9 (90)
Height (m)? 1.67+0.11 1.66 + 0.07
Weight (kg)! 66.6 £13.5 74.6+10.8
FRAIL score ! 0.6 +0.7 1.0+1.1
Fit2 7 (70) 6 (60)

Pre-frail 2 3 (30) 3 (30)
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Frail 2 0 (0) 1(10)

1Data are means + SD; 2Data are n (%).

3.2. Physical function

Pre and post scores for the physical function outcomes for the two groups are shown
in Table 2. There was a significant improvement in both 5STS time and 5STS score for the
intervention group after the eight-week trial, but no other significant differences were ob-
served. When the pre-post changes were compared between groups, there was a signifi-
cant improvement of 4.1 seconds for 55TS for the experimental condition, when compared
to the controls. This equates to a large effect size (Cohen’s d = 2.0; 95% CI: 0.8, 3.2). No
significant differences were observed for balance (d = 0.2; -0.5, 1.5), gait speed (d =-0.1; -
1.3, 1.1), or for the total SPPB score (d =0.9; -0.1, 1.9).

Table 2. Physical function of intervention and control groups before and after the eight-week trial.

Intervention Control
Pre Post Pre Post
Balance score ! 3.6 (3.3,4.0) 3.6 (3.3, 4.0) 3.2(25,3.8) 3.0(22,37)
Gait speed (m/s) ! 0.52(0.44, 0.62) 0.50 (0.39, 0.61) 0.41 (0.35,0.47) 0.41 (0.34, 0.47)

Outcome

Gait score ! 2.0(1.5,2.5) 1.8 (1.3,2.5) 1.3 (1.1, 1.6) 14(1.2,1.7)
5STS time (sec) ! 19.2 (15.3,23.3) 16.7(13.2,20.5)* 17.5(11.8,25.7) 19.2(12.6,29.1)
5STS score ! 1.6 (1.0, 2.3) 2.3(14,3.1)* 2.2(1.5,3.0) 2.2(1.6,3.0)
SPPB score ! 7.3 (6.0, 8.7) 7.8 (6.3,9.3) 6.8 (5.8,7.7) 6.7 (5.3,7.9)
SPPB 10-12 2 2 (25) 2 (25) 0 (0) 0 (0)
SPPB 7-9 2 2 (25) 3 (37.5) 5 (55.6) 5 (55.6)
SPPB 0-6 2 4 (50) 3 (37.5) 4 (44.4) 4 (44.4)
! Data are means and 95% confidence intervals; 2 Data are n (%); *Significant difference pre vs.
post.

4. Discussion

The adherence rates for the intervention group indicated that remote delivery of
physical activities can be conducted successfully using video conferencing software. Par-
ticipants were able to log in and use the Zoom platform with minimal disruption to the
sessions, indicating that remote delivery could be a feasible option for increasing access
to physical activity programs in the older population regardless of prior technology com-
petency levels. It should be noted that all participants in the intervention group were clas-
sified before the trial as fit or pre-frail using the FRAIL scale [14], therefore, it might have
been more manageable for them to access zoom sessions than frail older people. However,
when the SPPB categories were examined, most of the intervention group could be con-
sidered as having low-moderate physical function, with increased risk of falls [16]. Fur-
ther studies are required on a larger population group including those with less experi-
ence of technology and a greater range of frailty levels.

The intervention group showed a significant improvement in lower extremity
strength after eight weeks, as measured using the 5STS. Such an improvement in strength
would be likely to decrease the risk of falls in this group and potentially improving par-
ticipants balance and balance confidence, although no changes in balance scores were ob-
served. One reason for this improvement could be the type of exercises conducted during
the trial, with most movements chair-based and graduating to standing, focusing a lot on
lower strength and balance. Although no significant results were shown for the balance
component of the SPPB, this could have been due to the ceiling effects of this component.
The highest score on the balance test was a ‘4’ indicating the participant can complete all
sections of the balance test for up to 10 seconds. All of the intervention group scored
within the ‘3’ to ‘4’ range at baseline, showing they were already reaching the highest or
close to the highest possible score on this outcome measure. Further analysis using more
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precise measures of balance are warranted to deduce if any improvements in balance
would occur following exposure to the intervention. There were no improvements in gait
speed, however this observation is not surprising as the intervention mostly focuses on
strength and balance. Finally, there were no significant changes in total SPPB score, as
only the 5STS component improved. In addition, on closer observation, although there
was an overall improvement in 5STS time, many of the participants had initial times that
were much slower than the lowest threshold level, meaning that although they improved,
they were still classified in the same level after the eight-week trial. It is likely that a longer
intervention might produce greater changes in SPPB scores.

The role of physical activity in the older population is widely documented as being
crucial to maintaining positive health outcomes [17]. Furthermore, mind body exercises
aim to address social and psychological factors that improve health outcomes [4,6,7], with
these physical even more essential during the COVID-19 pandemic. Although this was a
pilot study to measure the effectiveness of the remotely delivered program on physical
function in older people, the study also allowed the authors to assess if remote delivery
was a feasible way to deliver physical activity to older people. The study showed that the
SPPB assessment can be conducted online, however, a limitation of the study is that it was
not possible to validate the SPPB measurement as face-to-face assessment was not possi-
ble. It is possible that delays in video transmission or problems due to bad internet con-
nections could change the results. A validity study is planned to determine the accuracy
of the timed tests, although this study can only be carried out once the COVID-19 guide-
lines have changed to make it safe to do so. This validity study that will compare measures
collected remotely with data collected face to face on the same participants.

The remote delivery of PMP allowed participants to have access to physical activity
sessions throughout the 2020 COVID-19 pandemic. Future work is planned in 2021 as the
COVID-19 pandemic continues, with remote PMP evaluated out on a larger scale to allow
a more varied group of the population to have access to physical activities that can posi-
tively impact their physical function. In addition to serving older adults during the pan-
demic, this mode of delivery can allow participants with limited mobility, those living in
restricted geographical locations, or those who simply prefer to stay within their own
homes, a chance to access and participate in group exercises provided they have internet
access and capable devices. Future studies within this area are needed to reinforce these
findings.
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