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Abstract: Social isolation, magnified by the restriction of movement order during the COVID-19 
pandemic, may lead to negative psychosocial health impacts among community-dwelling older 
adults. We, therefore, aimed to evaluate recruitment rates, data collection, and group exercises con-
ducted through virtual technology among individuals aged 60 years and over in Malaysia. Partici-
pants were recruited from the Promoting Independence in Seniors with Arthritis (PISA) pilot cohort 
through social media messaging. A four-week course of virtual group exercise was offered. Anxiety 
and depression were assessed with the Hospital Anxiety and Depression Scale (HADS) during the 
last attended follow-up of the cohort study (pre-pandemic), pre-intervention, and post-intervention. 
Exercise adherence was recorded using diaries with daily entries and attendance to the virtual 
group exercise sessions were also captured electronically daily. The outcomes of interest were 
changes in anxiety and depression scores from baseline to pre-intervention (pandemic-related) and 
post-intervention (virtual exercise related). Forty-three individuals were recruited. A significant in-
crease in anxiety scores from baseline to pre-intervention was observed. Comparisons using re-
peated-measures analysis of variance between those who attendance ≥ 14 and < 14 group exercise 
sessions revealed no between-within subject differences in depression scores. There was a 23% 
dropout rate in the post intervention survey and 60.5% of diaries were returned. Virtual group ex-
ercises could be conducted among older adults residing in a middle-income country, though re-
cruitment would have been limited to those with internet access. 
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1. Introduction 
Social isolation is associated with increased risk of poor health and death, with the 

magnitude of increase in risk reported to be as high as cigarette smoking [1]. However, in 
order to curb the spread of the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2), the virus responsible for the current Coronavirus Disease 2019 (COVID-19) pan-
demic, many countries had resorted to variable degrees of lockdown measures. Even 
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when lockdowns are relaxed, social distancing practices are still advocated as the new 
norm until a vaccine finally becomes available [2]. In Malaysia, individuals aged 60 years 
and above make up an estimated 60% of all deaths, further fuelling government recom-
mendations for older persons to stay at home as much as possible, relying on the commu-
nity to provide for them. The country continues to observe various degrees of restrictions 
in response to changes in the number of new cases, with the return of the lockdown 
measures in many states in response to the third wave of the pandemic in Malaysia. 

While these measures were effective in controlling viral transmission, they are ex-
pected to have a negative impact on the psychosocial health of the community [3–5]. Psy-
chological distress was reported between 12 and 52 percent in older adults during this 
pandemic [6,7]. The heightened risk of severe COVID-19 illness for older persons further 
increased fear among older people. Therefore, community-dwelling older people living 
in urban areas stayed at home and became socially isolated as a result of both pandemic 
response measures as well as anxiety-induced self-imposed isolation. As a result of the 
mandatory self-isolation, physical activity appears to decline, affecting subjective well-
being [8,9]. A large body of evidence supports the benefit of regular physical activities in 
reducing health risks [10]. We, therefore, conducted a feasibility study to evaluate recruit-
ment, data collection and group exercise intervention delivered through virtual technol-
ogy among individuals aged 60 years and over in Malaysia, an upper middle-income de-
veloping nation in South-East Asia. This feasibility study describes the process of execut-
ing the study and to inform the development of the protocol for larger randomized-con-
trolled-trial [11]. This study will therefore provide insights into introducing the use of 
technology for social activities in the form of group exercise among older adults, a practice 
previously unfamiliar to them and health care professionals. 

2. Materials and Methods 
2.1. Sample Population 

The Caring for Mental Health During the Covid Pandemic (CaMHeP) study was in-
itiated as part of a university-wide initiative to mitigate potential psychological effects of 
the pandemic. Participants were recruited from a pre-existing pilot longitudinal cohort 
study, Promoting Independence in our Seniors with Arthritis (PISA) which was recruited 
in 2015 (Figure 1). A total of 251 individuals aged 55 years and over with and without 
osteoarthritis were recruited and followed-up annually, with the final follow-up appoint-
ment occurring in 2019. Therefore, up to four follow-up visits were made per participant. 
Ethics approval had been obtained prior and written informed consent was obtained from 
participants prior to recruitment (UM.TNC2/UMREC-622). Individuals who were unable 
to perform physical exercise, had ongoing untreated heart conditions, and those unable 
to participate in telephone or video interviews were excluded. 
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Figure 1. CONSORT flow diagram. 

2.2. Recruitment Procedure 
The researcher communicated with participants via social media messaging 

(WhatsAppTM, Facebook Inc., Menlo Park, California, USA), telephone calls and video 
conferencing (Google MeetTM, Google LLC, Moutain View, California, USA). The 
WhatsAppTM social media messaging application was used in this study because it is the 
key networking method and widely used among urban Malaysian older adults [12]. Par-
ticipants’ information was extracted from the PISA database and those with mobile phone 
numbers were approached first via a WhatsApp bulk messaging application with text in-
vitation and a short teaser video. Participants who replied to the text or simply replied 
“yes” were contacted via telephone calls to provide further detailed explanations. Details 
provided included information on exercises on offer and a link to complete the mental 
health assessment and Google MeetTM installation. Participants who needed hard copies 
of the materials were identified and the material was delivered via courier. Participants 
were included in a conditional WhatsappTM Group chat, in which only the researcher had 
access to post to the group. Participants were advised to send message privately to the 
researcher for any queries. 

2.3. Measures 
Mental well-being was measured at baseline (pre-pandemic), at recruitment to the 

intervention study, and again at the end of the exercise intervention. Baseline scores were 
obtained from participants’ last visit recorded between one to two years prior to this 
study. The pre- and post-intervention scores were assessed between May and June 2020. 
Additional measures obtained from the PISA dataset were physical activity, social partic-
ipation, and social network. 

2.3.1. Mental Health 
Mental well-being was measured using the Hospital Anxiety and Depression Scale 

(HADS) [13]. HADS was specifically designed for non-psychiatric practice as a self-assess-
ment mood scale. The short time (2 to 5 min) required to complete the scale [14] is an 
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advantage. The scale has 14 items related to anxiety and depression divided equally. The 
scale scores range from 0 to 21 for each sub-scale, which in this study were analyzed sep-
arately. For each sub-scale, a score of 0–7 is regarded as normal, 8 to 10 is suggestive of 
the presence of either depression or anxiety, and higher than 11 indicates the probable 
presence of either depression or anxiety [14]. 

2.3.2. Physical Activity 
To measure physical activity level, the International Physical Activity Questionnaire–

Short Form (IPAQ-SF) was administered. The IPAQ-SF is a self-administered question-
naire that evaluated physical activity in the last seven days. It comprised seven items that 
enquired about the presence and time spend performing vigorous activities, performing 
moderate activities, walking and sitting. The levels of physical activity (low, medium and 
high) were then determined using a published analysis protocol [15,16]. 

2.3.3. Social Participation 
To measure the occurrence of participation restriction, the Keele’s Assessment of Par-

ticipation (KAP) was used. KAP is an 11-item self-administered questionnaire. Four levels 
of restrictions (no restrictions, minimal, moderate and substantial) are then identified 
available published cut-offs [17]. 

2.3.4. Social Network 
The Lubben Social Network Scale (LSNS-6) was used to evaluate participants’ social 

network. Total scores ranged from 0 to 30 [18]. Participants with scores below 12 were 
considered at risk of social isolation. 

2.4. Intervention 
A quasi-experimental study comparing two groups determined through number of 

attendances to the virtual exercise sessions was conducted (Figure 2). All participants 
were invited to take part in a four-week course of daily virtual group exercises. Partici-
pants with virtual group exercises attendance of 14 or more were included in Group A 
while those attended fewer than 14 sessions were included in Group B. The cut-off of 14 
session was determined using the median attendance level. Exercise adherence was rec-
orded using a daily exercise diary. Both the booklet and virtual exercises focused on mus-
cle strengthening by gradually increasing repetitions, coordination and fine motor train-
ing. The study protocol had been registered with the National Malaysian Research Regis-
try (NMRR-20-1629-55960). The four-week virtual exercise was tailor-designed for older 
persons by the authors and a physiotherapist. Recruited participants were invited to take 
part in a 30-min daily virtual exercise class. The installing instructions of Google Meet 
were sent via text and video demonstration. A 2-h trial run or rehearsal session was set 
up two days before the actual start of the program. The researcher continued to provide 
technical support from the time of the trial run up to the start of the program and through-
out all exercise sessions through the social media messaging group set up for this purpose. 

 
Figure 2. Study framework. 
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The virtual exercise class started with deep breathing and correction of posture. Ex-
ercises for neck, chest, shoulder, upper back, lower back, abdomen, thigh and ankle rota-
tion were conducted in the seated position. Lower back and abdominal strengthening ex-
ercise were conducted in the supine position. Hip abduction and adduction, calf and ankle 
exercises were then conducted in the standing position. Coordination and fine motor 
training included face muscles exercise, fingers movement exercise, alternating hand ex-
ercise, and towel toe curl. Additionally, ankle alphabet exercise were performed to im-
prove flexibility. The sessions ended with deep breathing and a reminder to fill-in their 
exercise diary. The range of exercises explained above were performed alternately and 
gradually increments in repetitions which were limited largely by time availability. 

Participants who were unable to attend the virtual group exercise were encouraged 
to conduct individual home-based exercises guided by an electronic exercise booklet and 
video. The “PISA exercises for older adults” video and booklet had been developed in 
2016 as part of a public engagement activity of the original research program. Those who 
did not participate in virtual exercises were reminded to exercise daily and to fill-in their 
diary, either via the WhatsAppTM group chat or private messages. 

2.4.1. Adherence 
Adherence to both virtual groups and home-based individual exercises were meas-

ured using self-administered exercise diaries with daily entries. This collected information 
on which days of the week the participant had conducted their exercises. Exercise diaries 
were either sent out electronically or through couriers as per participant preference. In 
addition, attendances were taken for each virtual group exercise sessions as an additional 
measure of adherence. 

2.5. Data Analysis 
Data analysis was performed using the IBM SPSS Statistics 21 and a p value of less 

than 05 was considered statistically significant. Descriptive statistics were presented in 
frequencies with percentages and mean with standard deviation. Mixed between-within 
subject ANOVA was used to investigate the effect of time (baseline, pre and post inter-
vention), intervention and interactions between time and groups. Missing data were ana-
lyzed using Little’s MCAR test and multiple imputation performed. 

3. Results 
3.1. Recruitment 

Two hundred and fifty-one PISA participants were approached via the social media 
messaging application WhatsAppTM, of whom 45 agreed to participate with two dropouts 
before the exercise program started (Figure 1). A 23% drop-out was recorded for the online 
post-intervention survey after two reminders sent out via WhatsAppTM in group and per-
sonal text messages. 

3.2. Groups Comparison 
The two groups were homogenous in years-of-education, gender, ethnicity, marital 

status, person(s) dwelling with participants, self-rated health condition and health com-
pared to others (p > 0.05). The mean age for participants in Group A were significantly 
higher than those in Group B. Participants in Group B had lower self-rated health com-
pared to others (Table 1). 
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Table 1. Demographic characteristics of participants in Group A and Group B. 

Variable Mean ± Standard Deviation p-Value 

 
Group A (n = 21) 

(14 or >14 ses-
sions) 

Group B (n = 22) 
( <14 sessions)  

Age (years) 65.1 ± 4.81 61.8 ± 5.15 
Df = 41 
t = 2.16 

p = 0.037  

Years of education 15.79 ± 2.42 14.48 ± 2.92 
Df = 38 
t = 1.54 

p = 0.132 

Attendance to online sessions 12.43 ± 2.16 4.36 ± 4.44 
Df = 41 
t = 11.4 

p < 0.001 
Variable Sub-variable Group A Group B  

  n % n %  

Gender 
Male 

Female 
4 

17 
19 
81 

6 
15 

28.6 
71.4 p = 0.717 

Ethnicity 

Malay 
Chinese 
Indian 
Others 

3 
17 
0 
1 

14.3 
81 
0 

4.8 

2 
15 
5 
0 

9.1 
68.2 
22.7 

0 

p = 0.542 

Marital status 

Single 
Married 

Widowed 
Partner 

Divorced 

1 
19 
1 
0 

4.8 
90.5 
4.8 
0 

3 
15 
2 
2 

13.6 
68.2 
9.1 
9.1 

p = 0.155 

Dwelling 

Independent 
Spouse 

Children 
Parent 

0 
17 
3 
1 

0 
81 

14.3 
4.8 

7 
11 
4 
0 

31.8 
50 

18.2 
0 

p = 0.070 

Health condition 
(self-rated) 

Poor 
Fair 

Good 
Very Good 

0 
2 

14 
5 

0 
9.5 
66.7 
23.8 

2 
6 

12 
2 

9.1 
27.3 
54.5 
9.1 

p = 0.085 

Health compared 
to others 

Poor 
Fair 

Good 
Very Good 
Excellent 

0 
0 

11 
9 
1 

0 
0 

52.4 
42.9 
4.8 

1 
9 
7 
4 
1 

4.5 
40.9 
31.8 
18.2 
4.5 

p = 0.002 

A paired-samples t-test was conducted to evaluate the impact of the pandemic on 
anxiety and depression scores of all participants. There was a statistically significant in-
crease in mean anxiety scores from baseline (M = 3.5, SD = 3.5) to pre-intervention (M = 
6.02, SD = 3.97, t (41) = −3.75, p = 0.001). No significant mean difference in depression scores 
from baseline (M = 4.98, SD = 3.92) to pre-intervention (M = 5.57, SD = 3.66, t (41) = −1.02, 
p = 0.31). 

A complete case mixed between-within subjects analysis of variance showed no dif-
ference between groups and across time in anxiety scores (Wilks’ Lambda = 0.96, F (2, 30) 
= 0.61, p = 0.55, partial eta squared = 0.04), and depression scores (Wilks’ Lambda = 0.89, F 
(2, 30) = 1.80, p = 0.18, partial eta squared = 0.11). With multiple imputation on post-inter-
vention anxiety scores, there was a substantial main effect for time (p < 0.005) suggesting 
a significant increase in anxiety scores across time between baseline, pre- and post-inter-
vention. Post-hoc test (Bonferroni) showed significant increase in anxiety scores between 
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baseline anxiety scores and both pre- and post-intervention. There was no significant dif-
ference between before and after intervention in anxiety scores (Supplementary Table S1). 

Depression scores were not significantly different across time or between groups for 
both original and imputed data analysis. Changes in anxiety and depression scores over 
time for all participants and the two intervention groups are also summarized in Figures 
3 and 4. 

 
Figure 3. Anxiety scores at baseline, pre and post intervention. 

 
Figure 4. Depression scores at baseline, pre and post intervention. 

3.3. Adherence 
3.3.1. Attendance 

Overall mean attendance was 10.26 (SD = 7.02) sessions. Mean attendance for Group 
A was 16.43 (SD = 2.16) sessions, minimum attendance was 14 and maximum attendance 



Geriatrics 2021, 6, 31 8 of 12 
 

was 20 sessions. Most participants attended 14 sessions (n = 8) and one attended all the 20 
sessions. Individuals in Group B had mean attendance of 4.36 (SD = 4.44) sessions. 

3.3.2. Exercise Diary 
Briefly, 60.5% (n = 26) participants returned their exercise diaries. 85.7% (n = 18) of 

participants in Group A returned the exercise diary compared to 36.4% (n = 8) from par-
ticipants in Group B (p = 0.002) (Table 2). There was a significant difference in mean at-
tendance between participants in both groups who returned and did not returned the di-
ary t(41) = 4.79, p < 0.001, two-tailed. No difference in age, years of education, gender, 
HADS score at baseline, physical activities, co-morbidities, KAP, and LSNS-6 (p > 0.05) 
was found between participants who returned and did not return the diary. 

On a sub-group analysis of both groups, there was no significance difference in age, 
years of education, gender, HADS score at baseline, physical activities, co-morbidities, 
KAP and LSNS-6 (p > 0.05). In Group B, there was a significance mean difference in at-
tendance for participants who returned (M = 6.88, SD = 4.94) and did not return the diary 
(M = 2.93, SD = 3.54) (t(20) = 2.18, p = 0.041). 

Table 2. Attendance summary. 

Variables All 
Group A (n = 21) 

(14 or > 14 sessions) 
Group B (n = 22) 
(< 14 sessions) 

Number of returned dia-
ries 

26 18 8 

Total exercises sessions at-
tended 

666 464 202 

Total exercise attended per 
person 

25.6 25.8 25.3 

Total virtual group exer-
cises 

441 345 96 

Total virtual group exer-
cises per person 

10.3 19.2 12 

Total individual home ex-
ercises 

225 119 106 

Total individual home ex-
ercises per person 

8.7 6.6 13.3 

Only five out of 26 participants (19.2%) recorded the same amount of attendance in 
their diary as captured by Google Meet attendance. Further, 20 (76.9%) participants rec-
orded higher number of attendances in their diary compared to captured by Google Meet 
attendance. A Cohen’s kappa agreement analysis between Google Meet captured attend-
ance and diary attendance for virtual exercises session showed slight agreement, κ = 0.137, 
p = 0.004. 

3.3.3. Technical Issues 
Of the 45 recruited participants, 10 individuals successfully joined the initial trial run 

which occurred two days before the start of the program. Text messages (n = 9) and phone 
calls (n = 6) were received between the two days on issues including inability to download 
the application, unable to see or turn on video/audio, forgetting the time of the session, 
and device memory is full. Queries were attended on an individual basis. A further three 
trial runs were conducted separately in between the two days for three individuals. Real-
time step-by-step demonstration of the web browsing procedure was helpful. Text or 
voice instructions alone were insufficient. The simultaneous use of two devices (laptop 
and smart phone) was essential to facilitate successful initiate connection to the virtual 
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meeting platform. Participants were mostly considerate and avoided contacting the re-
searcher in the evenings. The researcher established ground rules and only responded to 
queries from 7 am until 9 pm. Due to the overwhelming number of calls and texts, a sep-
arate number was established. To ensure authenticity, the social media messaging group 
icon displayed the project logo. 

4. Discussion 
This study was conducted at the peak of the first wave of the COVID-19 pandemic 

worldwide. Growing anxiety among older people is likely to be linked to the higher mor-
tality rates recorded among people aged 60 years and older from COVID-19 [19,20]. A 
study conducted in the UK found that 12.8% of participants reporting worse depression 
scores while 12.3% felt worse on the anxiety scores using the HADS scale [21]. On the 
contrary, worsening depressive symptom was not observed among our participants. Both 
studies, nevertheless, clearly demonstrated a worrying trend towards increase in psycho-
logical symptoms associated with the COVID-19 pandemic among older adults. 

As this study was primarily intended to evaluate the feasibility of employing virtual 
technology in research within an older population in a developing country, process eval-
uation is more important than outcomes for which this study was not powered for. There 
is a perception that older people are unable to use technology and often pester younger 
family members and acquaintances for help with gadgets. This may be reflected in the 
low recruitment rate of 45 people out of 251 who responded to social media messaging 
invitations. Urban older Malaysians have been reported to use social medical text mes-
saging successfully, but are unable to install the application independently [12]. Never-
theless, this study has demonstrated that it is possible to recruit through social media 
messaging. Consequently, a sample selection bias was unavoidable, as those who re-
sponded and participated were able to operate devices independently, indicating that 
such a strategy does work for at least a segment of the older population in our setting. 
Prior research work on social media use in research recruitment has centred on young 
adults or hard-to-reach populations such as those with HIV [22–24]. Low accrual rates are 
in fact expected for social media recruitment and it is recommended that multiple plat-
forms are used. 

An acceptable dropout rate was, however, recorded among those who agreed to par-
ticipant. In face to face exercise intervention studies, dropout rates of 14% to 31.9% have 
been reported [25–28] while online dropout rates of 7.5% [29] in studies with sample less 
than 200 and a large study (n = 36,373) recorded 48% non-adherence [30]. Adherence was 
93% for a telephone-guided exercise program [31] and 70% for community-based face-to-
face programs [32]. 

Inconsistencies were identified between diary entries and Google MeetTM attendance 
records. Participants were inclined to fill in diaries during the final day or week of the 
exercise program, once researcher asked for the diaries to be returned despite daily re-
minders. The observed differences in self-reported and objective recording of attendance, 
highlights the need to record attendances, which is facilitated in this study by a software, 
and highlights potential inaccuracies in self-administered exercise diaries. Technical 
glitches in the extension software utilized for electronic attendance records were, how-
ever, also possible. 

The process of preparing the participants for the online program is time consuming 
which has replaced logistics issues associated with face-to-face programs. The older par-
ticipants needed time to process new information on the use of online applications to con-
duct exercise session. Prior to the intervention, only a handful had used other video con-
ferencing platforms for communication, and none had used Google MeetTM, which was 
the platform selected here. Therefore, intensive support from the researcher was required 
to enable the participants who signed up to eventually successfully join the virtual exer-
cise sessions. Participants were not able to sign on to the video conferencing platforms 
using instruction provided through social media text messaging alone or recorded voice 
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instructions alone. Instead support using telephone instructions and video calls with so-
cial media applications were used. Nevertheless, once the older persons had mastered the 
procedures required, they were able to continue to log in to the platform using the link 
provided for the rest of the study. Prior pre-pandemic efforts at engaging older persons 
in telehealth using videoconferencing yielded mixed results [33]. Movement restrictions 
incurred throughout the pandemic and the need to shield our older population has, how-
ever, limited the older person’s choice, and therefore potentially altered their determina-
tion to engage through videoconferencing. Participants were also able to self-administer 
questionnaires through an online platform which was deliberately kept as short as possi-
ble to enhance completion rates. Experience from face-to-face data collection found that 
older persons often required a longer time and some assistance to complete questionnaires 
[34]. A qualitative interview would be appropriate to further identify technical difficulties 
encountered by participants, however, face-to-face interviews were not possible due to 
movement restrictions and physical distancing rules, and virtual interviews would pose 
additional challenges beyond the scope of this study. 

This study is limited by the non-randomized allocation to groups. It was a pragmatic 
decision, since the priority was to test the virtual assessment and interventions, and po-
tential communication issues associated with virtual contact precluded the possibility of 
detailed explanations that are necessary before randomization can proceed. Allocation of 
groups to the participants may hinder the motivation for those not selected for virtual 
exercises. Therefore, the decision was to allow recruitment through convenience sampling 
and for individuals to select their preferred mode of exercise. However, this resulted in 
contamination between the groups, because everyone has the links to access the virtual 
exercise groups. This suggests that individual randomization in future such studies may 
experience the same issues, and hence cluster randomization with safeguards against con-
tamination will be necessary. Ultimately, the study was able to demonstrate the feasibility 
of conducting virtual interventions and data collection in a developing nation setting 
where the older population may have limited information technology literacy, as well as 
highlight potential limitations in the recruitment, conduct, and representativeness of such 
a study. Nevertheless, during a pandemic when older adults would otherwise be com-
pletely excluded due to the need to physical distance, shield, and obey lockdown 
measures, conducting online surveys and virtual interventions will at least allow some 
inclusion. 

5. Conclusions 
Our study had demonstrated that it was possible to recruit, collect data and admin-

ister virtual group exercises among individuals aged 60 years and over in a developing 
nation, though the overall feasibility was limited by a selection bias of those who re-
sponded to social media advertisements. The delivery of the intervention requires invest-
ment in training and extensive technical support through a variety of methods. While lim-
itations exist with regards to recruitment and treatment allocation, it is still important to 
include older adults in clinical research using virtual communications, to ensure that older 
adults are not completely excluded from ongoing studies. 

Supplementary Materials: The following are available online at www.mdpi.com/2308-
3417/6/1/31/s1, Table S1: Comparison of anxiety and depression scores at baseline, before and after 
intervention between groups. 

Author Contributions: Conceptualization, M.P.T. and I.C.; methodology, A.I., M.C.C., L.P.W., I.C., 
and M.P.T.; formal analysis, A.I. and M.P.T.; investigation, A.I., and S.K.; resources, A.I., S.K., 
M.C.C., L.P.C., and I.C.; writing—original draft preparation, A.I., and M.P.T.; writing—review and 
editing, M.C.C., S.K., L.P.W., and I.C.; supervision, M.C.C. and M.P.T.; funding acquisition, L.P.W. 
and I.C. All authors have read and agreed to the published version of the manuscript. 

Funding: This research was funded by University of Malaya, UM Grand Challenge, GC002C-14 
HTM and the UM COVID grant, RG564-2020HWB. 



Geriatrics 2021, 6, 31 11 of 12 
 

Institutional Review Board Statement: The study was approved by the University of Malaya Re-
search Ethics Committee, University of Malaya, Kuala Lumpur 50603, Malaysia (UM.TNC2/UM-
REC – 622). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 
study. 
Data Availability Statement: The data presented in this study are available on request from the 
corresponding author. The data are not publicly available due to ethical and privacy requirement. 

Acknowledgments: We would like to express our appreciation to other investigators and re-
searchers involved in the CAMHEP study. Special thanks to Sun Zek Jong who assisted with exer-
cise sessions. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 
1. Delmastro, M.; Zamariola, G. The Psychological Effect of COVID-19 and Lockdown on the Population: Evidence from Italy. re-

searchsquare.com 2020, 10.21203/RS.3.RS-82494/V1, doi:10.21203/RS.3.RS-82494/V1. 
2. Pandey, D.; Bansal, S.; Goyal, S.; Garg, A.; Sethi, N.; Pothiyill, D.I.; Sreelakshmi, E.S.; Sayyad, M.G.; Sethi, R. Psychological 

impact of mass quarantine on population during pandemics—The COVID-19 Lock-Down (COLD) study. PLOS ONE 2020, 15, 
e0240501, doi:10.1371/journal.pone.0240501. 

3. Sugaya, N.; Yamamoto, T.; Suzuki, N.; Uchiumi, C. A real-time survey on the psychological impact of mild lockdown for 
COVID-19 in the Japanese population. Sci. Data 2020, 7, 1–6, doi:10.1038/s41597-020-00714-9. 

4. Arigo, D.; Pagoto, S.; Carter-Harris, L.; E Lillie, S.; Nebeker, C. Using social media for health research: Methodological and 
ethical considerations for recruitment and intervention delivery. Digit. Heal. 2018, 4, 205520761877175–205520761877175,,, 
doi:10.1177/2055207618771757. 

5. Iribarren, S.J.; Ghazzawi, A.; Sheinfil, A.Z.; Frasca, T.; Brown, W.; López-Ríos, J.; Rael, C.T.; Balán, I.C.; Crespo, R.; Dolezal, C.; 
et al. Mixed-Method Evaluation of Social Media-Based Tools and Traditional Strategies to Recruit High-Risk and Hard-to-Reach 
Populations into an HIV Prevention Intervention Study. AIDS Behav. 2017, 22, 347–357, doi:10.1007/s10461-017-1956-6. 

6. Topolovec-Vranic, J.; Natarajan, K. The Use of Social Media in Recruitment for Medical Research Studies: A Scoping Review. J. 
Med Internet Res. 2016, 18, e286, doi:10.2196/jmir.5698. 

7. Heinrich, K.M.; Patel, P.M.; O’Neal, J.L.; Heinrich, B.S. High-intensity compared to moderate-intensity training for exercise 
initiation, enjoyment, adherence, and intentions: an intervention study. BMC Public Heal. 2014, 14, 1–6, doi:10.1186/1471-2458-
14-789. 

8. Pfaff, J.J.; Alfonso, H.; Newton, R.U.; Sim, M.G.; Flicker, L.; Almeida, O.P. ACTIVEDEP: a randomised, controlled trial of a 
home-based exercise intervention to alleviate depression in middle-aged and older adults. Br. J. Sports Med. 2013, 48, 226–232, 
doi:10.1136/bjsports-2013-092510. 

9. Schoene, D.; Valenzuela, T.; Toson, B.; Delbaere, K.; Severino, C.; Garcia, J.F.; Davies, T.A.; Russell, F.; Smith, S.T.; Lord, S.R. 
Interactive Cognitive-Motor Step Training Improves Cognitive Risk Factors of Falling in Older Adults – A Randomized Con-
trolled Trial. PLOS ONE 2015, 10, e0145161, doi:10.1371/journal.pone.0145161. 

10. Shimada, H.; Makizako, H.; Doi, T. Effects of Combined Physical and Cognitive Exercises on Cognition and Mobility in Patients 
With Mild Cognitive Impairment: A Randomized Clinical Trial Prevalence of frailty in Japan: a systematic review and me-ta-
analysis View project. Article in Journal of the American Medical Directors Association 2017, 10.1016/j.jamda.2017.09.019, 
doi:10.1016/j.jamda.2017.09.019. 

11. Holt-Lunstad, J.; Smith, T.B.; Layton, J.B. Social Relationships and Mortality Risk: A Meta-analytic Review. PLoS Med. 2010, 7, 
e1000316, doi:10.1371/journal.pmed.1000316. 

12. World Health Organization. Coronavirus disease (COVID-19) advice for the public. 2020. 
13. García-Portilla, P.; de la Fuente Tomás, L.; Bobes-Bascarán, T.; Jiménez Treviño, L.; Zurrón Madera, P.; Suárez Álvarez, M.; 

Menéndez Miranda, I.; García Álvarez, L.; Sáiz Martínez, P.A.; Bobes, J. Are older adults also at higher psychological risk from 
COVID-19? Aging & Mental Health 2020, 10.1080/13607863.2020.1805723, 1-8, doi:10.1080/13607863.2020.1805723. 

14. Rivan, N.M.; Yahya, H.; Shahar, S.; Singh, D.A.; Ibrahim, N.; Ludin, A.M.; Sakian, N.M.; Mahadzir, H.; Subramaniam, P.; Kam-
aruddin, M. The Impact of Poor Nutrient Intakes and Food Insecurity on the Psychological Distress among Community-Dwell-
ing Middle-Aged and Older Adults during the COVID-19 Pandemic. Nutr. 2021, 13, 353, doi:10.3390/nu13020353. 

15. Suzuki, Y.; Maeda, N.; Hirado, D.; Shirakawa, T.; Urabe, Y. Physical Activity Changes and Its Risk Factors among Community-
Dwelling Japanese Older Adults during the COVID-19 Epidemic: Associations with Subjective Well-Being and Health-Related 
Quality of Life. Int. J. Environ. Res. Public Heal. 2020, 17, 6591, doi:10.3390/ijerph17186591. 

16. Wang, Y.; Zhang, Y.; Bennell, K.; White, D.K.; Wei, J.; Wu, Z.; He, H.; Liu, S.; Luo, X.; Hu, S.; et al. Physical Distancing Measures 
and Walking Activity in Middle-aged and Older Residents in Changsha, China, During the COVID-19 Epidemic Period: Lon-
gitudinal Observational Study. J. Med Internet Res. 2020, 22, e21632, doi:10.2196/21632. 

17. AbdelBasset, W.K. Stay Home: Role of Physical Exercise Training in Elderly Individuals’ Ability to Face the COVID-19 Infection. 
J. Immunol. Res. 2020, 2020, 1–5, doi:10.1155/2020/8375096. 



Geriatrics 2021, 6, 31 12 of 12 
 

18. Eldridge, S.M.; Lancaster, G.A.; Campbell, M.J.; Thabane, L.; Hopewell, S.; Coleman, C.L.; Bond, C.M. Defining Feasibility and 
Pilot Studies in Preparation for Randomised Controlled Trials: Development of a Conceptual Framework. PLOS ONE 2016, 11, 
e0150205, doi:10.1371/journal.pone.0150205. 

19. Wong, C.Y.; Ibrahim, R.; Hamid, T.A.; Mansor, E.I. Measuring Expectation for an Affordance Gap on a Smartphone User Inter-
face and its Usage Among Older Adults. Hum. Technol. 2020, 16, 6–34, doi:10.17011/ht/urn.202002242161. 

20. Zigmond, A.S.; Snaith, R.P. The Hospital Anxiety and Depression Scale. Acta Psychiatr. Scand. 1983, 67, 361–370, 
doi:10.1111/j.1600-0447.1983.tb09716.x. 

21. Snaith, R.P. The Hospital Anxiety And Depression Scale. Heal. Qual. Life Outcomes 2003, 1, 29, doi:10.1186/1477-7525-1-29. 
22. Chu, A.H.Y.; Moy, F.M. Reliability and Validity of the Malay International Physical Activity Questionnaire (IPAQ-M)Among a 

Malay Population in Malaysia. Asia Pac. J. Public Heal. 2012, 27, NP2381–NP2389, doi:10.1177/1010539512444120. 
23. Ekelund, U.; Sepp, H.; Brage, S.; Becker, W.; Jakes, R.; Hennings, M.; Wareham, N.J. Criterion-related validity of the last 7-day, 

short form of the International Physical Activity Questionnaire in Swedish adults. Public Heal. Nutr. 2006, 9, 258–265, 
doi:10.1079/phn2005840. 

24. Wilkie, R.; Jordan, J.L.; Muller, S.; Nicholls, E.; Healey, E.L.; Van Der Windt, D.A. Measures of social function and participation 
in musculoskeletal populations: Impact on Participation and Autonomy (IPA), Keele Assessment of Participation (KAP), Par-
ticipation Measure for Post-Acute Care (PM-PAC), Participation Objective, Participation S. Arthritis Rheum. 2011, 63, S325–S336, 
doi:10.1002/acr.20641. 

25. Lubben, J.; Blozik, E.; Gillmann, G.; Iliffe, S.; Kruse, W.V.R.; Beck, J.C.; Stuck, A.E. Performance of an Abbreviated Version of 
the Lubben Social Network Scale Among Three European Community-Dwelling Older Adult Populations. Gerontol. 2006, 46, 
503–513, doi:10.1093/geront/46.4.503. 

26. Meng, H.; Xu, Y.; Dai, J.; Zhang, Y.; Liu, B.; Yang, H. Analyze the psychological impact of COVID-19 among the elderly popu-
lation in China and make corresponding suggestions. Psychiatry Res. 2020, 289, 112983, doi:10.1016/j.psychres.2020.112983. 

27. Rababa, M.; Hayajneh, A.A.; Bani-Iss, W. Association of Death Anxiety with Spiritual Well-Being and Religious Coping in Older 
Adults During the COVID-19 Pandemic. J. Relig. Heal. 2021, 60, 50–63, doi:10.1007/s10943-020-01129-x. 

28. Robb, C.E.; De Jager, C.A.; Ahmadi-Abhari, S.; Giannakopoulou, P.; Udeh-Momoh, C.; McKeand, J.; Price, G.; Car, J.; Majeed, 
A.; Ward, H.; et al. Associations of Social Isolation with Anxiety and Depression During the Early COVID-19 Pandemic: A 
Survey of Older Adults in London, UK. Front. Psychiatry 2020, 11, 591120, doi:10.3389/fpsyt.2020.591120. 

29. Baez, M.; Far, I.K.; Ibarra, F.; Ferron, M.; Didino, D.; Casati, F. Effects of online group exercises for older adults on physical, 
psychological and social wellbeing: a randomized pilot trial. PeerJ 2017, 5, e3150, doi:10.7717/peerj.3150. 

30. Liu, M.; E Miyawaki, C. What Types of Physical Function Predict Program Adherence in Older Adults? Rehabilitation Nurs. 2020, 
45, 279–286, doi:10.1097/rnj.0000000000000209. 

31. Vallerand, J.R.; Rhodes, R.E.; Walker, G.J.; Courneya, K.S. Feasibility and preliminary efficacy of an exercise telephone counsel-
ing intervention for hematologic cancer survivors: a phase II randomized controlled trial. J. Cancer Surviv. 2018, 12, 357–370, 
doi:10.1007/s11764-018-0675-y. 

32. Farrance, C.; Tsofliou, F.; Clark, C. Adherence to community based group exercise interventions for older people: A mixed-
methods systematic review. Prev. Med. 2016, 87, 155–166, doi:10.1016/j.ypmed.2016.02.037. 

33. Banbury, A.; Chamberlain, D.; Nancarrow, S.; Dart, J.; Gray, L.; Parkinson, L. Can videoconferencing affect older people’s en-
gagement and perception of their social support in long-term conditions management: a social network analysis from the Tele-
health Literacy Project. Heal. Soc. Care Community 2016, 25, 938–950, doi:10.1111/hsc.12382. 

34. Tan, M.P.; Ho, Y.Y.; Chin, A.-V.; Saedon, N.; Abidin, I.Z.; Chee, K.H.; Khor, H.M.; Goh, C.H.; Hairi, N.N.; Othman, S.; et al. 
Ethnic differences in lifetime cumulative incidence of syncope: the Malaysian elders longitudinal research (MELoR) study. Clin. 
Auton. Res. 2019, 30, 121–128, doi:10.1007/s10286-019-00610-2. 


	1. Introduction
	2. Materials and Methods
	2.1. Sample Population
	2.2. Recruitment Procedure
	2.3. Measures
	2.3.1. Mental Health
	2.3.2. Physical Activity
	2.3.3. Social Participation
	2.3.4. Social Network

	2.4. Intervention
	2.4.1. Adherence

	2.5. Data Analysis

	3. Results
	3.1. Recruitment
	3.2. Groups Comparison
	3.3. Adherence
	3.3.1. Attendance
	3.3.2. Exercise Diary
	3.3.3. Technical Issues


	4. Discussion
	5. Conclusions
	References

