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Abstract: (1) Background: This study aimed to evaluate the feasibility of a telehealth home-based
exercise program for older people with dementia living in Indonesia with support from their informal
carers. (2) Methods: Pre–post intervention single group study with three assessment time-points
(baseline, 12 and 18 weeks). Participants with dementia underwent a 12-week physiotherapist-
delivered telehealth exercise program, with informal carer supervision between supervised online
sessions, and continued the exercises for a further six weeks without physiotherapist online supervi-
sion. (3) Results: Thirty dyads of older people with dementia and their informal carers were recruited;
four (13.3%) withdrew across the 12-week intervention and one (3.3%) in the 6-week self-maintenance
period. Median adherence was 84.1% (IQR [25, 75] = 17.1) during the 12-week intervention, and
66.7% (IQR [25, 75] = 16.7) in the self-maintenance period. No falls/adverse events were reported.
Physical activity level, some aspects of function and disability, health-related benefits of exercise,
exercise enjoyment and quality of life of older people with dementia improved significantly at 12 and
18 weeks. (4) Conclusions: The telehealth exercise program is feasible and safe and may have benefits
for the health outcomes of community-living older people with dementia in Indonesia. Additional
strategies are necessary to enhance longer-term adherence to the program.

Keywords: dementia; exercise; Indonesia; older adults; telehealth

1. Introduction

Dementia is an increasingly important public health concern as it can lead to major
disability and dependency among older people as well as a heavy physical, psychological
and economic burden on family and carers, health and social care systems [1,2]. As the
aging population increases, the number of people living with dementia worldwide is
growing rapidly [3]. Much of the rapid growth in aging populations is occurring in low-
and middle-income countries in Asia [4]. This creates challenges in providing health care
services that focus on older populations, and particularly dementia care, in these low- and
middle-income Asian countries, such as Indonesia [5].

Engaging in regular physical activity is beneficial for older people with dementia,
with benefits including improved physical health, function, independence, psychological
health and wellbeing among older people with dementia [6–8], improved cognition [9] and
reduced impact on their carer [10]. There is also growing evidence that exercise programs
(a structured form of physical activity) are feasible in people with dementia and can achieve
similar health benefits for those with mild and moderate severity of dementia [11,12]. A
number of different types of exercise have been shown to be feasible and safe for people
with dementia, including resistance training, cardiovascular fitness exercises, balance
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exercises, and multi-modal (combined) approaches; and have been successfully delivered
in home-based (individual), community or group settings [9,13]. However, people with
dementia are generally less likely to participate in regular physical activity compared with
their peers without dementia [14,15].

Barriers to increasing physical activity levels in people with dementia have been iden-
tified: some from the perspectives of people with dementia and their carers, e.g., memory
impairment, lack of transportation, lack of time (fitting in fixed times for physical activity
around multiple other appointments), limited support from carers, lack of knowledge
of how to exercise and fear of injury (risk of falling during physical activity); and some
from the perspective of health professionals or service providers, e.g., limited resources
(insufficient staffing and suitable programs) [15–17]. These barriers to undertaking phys-
ical activities for people with dementia have been further exacerbated by the on-going
global coronavirus (COVID-19) pandemic. An important and less recognized, indirect
consequence of the pandemic is that it has left many older people, including those with
dementia, who are vulnerable to greater risk for severe illness from infection [18] restricted
to home, with reduced opportunities and resources available to support their ongoing
participation in physical activity or exercise in the community [19]. Ongoing impacts of
this is the potential for increased risk for falls, a decline in their physical function and
negative impact on the cognitive and neuropsychiatric symptoms of older people with
dementia [20]. Therefore, an intervention designed to increase physical activity levels for
people with dementia and address these challenges is necessary. Exercising at home has
been suggested to minimize the health consequences of sedentary behavior during the
pandemic [21]. Previous studies have reported that delivering exercise interventions via
telehealth are feasible for increasing physical activity levels in older people with dementia
and their carers in developed countries [22]. This approach may have potential benefits
since it requires no travel commitment, less cost and offers support for carers’ engagement
to enhance participation by the person with dementia.

Exercise studies for people with dementia have been conducted in several developed
countries [6,8,11,23], but very few in developing countries such as Indonesia [24], with
beneficial outcomes including improved physical and cognitive function being reported.
However, more research is needed, particularly in developing countries, as there may
be local factors in these countries that limit successful translation of these programs in
the contexts of culture, environment, knowledge/preferences of consumers, and health
care systems. For example, there were cross-cultural issues affecting research translation
identified in reviews of other health conditions [25], including falls [26]. In addition,
a telehealth-delivered exercise intervention may have potential benefits in improving
psychological and physical health and wellbeing outcomes of older people in developed
countries [22,27]; however, the feasibility and safety of a telehealth-delivered exercise
intervention to older people with dementia in developing countries, such as Indonesia, have
yet to be established. Similar to other Asian countries with strong family and cultural values,
in Indonesian culture, physical activity or exercise is equated to participating in activities of
daily living, such as showering, cleaning and preparing meals, and being old often means
older people should rest and not take part in physical activity or exercise [28]. Therefore,
the aims of this study were to investigate in Indonesia (i) the feasibility (including demand,
implementation, practicality (including safety), adaptation, acceptability and efficacy) of
delivering a 12-week telehealth exercise program by a physiotherapist with informal carer
supervision of the exercise program, and a subsequent self-maintenance six- week period
without physiotherapist supervision (only with carer supervision) (week 13–18, (ii) the
preliminary effects of the telehealth-delivered exercise program on physical activity level,
lower limb function and disability, health-related benefits of exercise, fear of falls, exercise
enjoyment, quality of life, and behavior (neuropsychiatric symptoms) for older people with
dementia, as well as the impact on their informal carer(s), and (iii) the sustainability of
exercise participation in the 6-week self-maintenance period post-intervention.
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2. Materials and Methods
2.1. Design

A single group pre–post intervention study design with three assessment time-points:
(1) baseline (denoted as T0 pre-intervention), (2) 12th week (T1 at intervention completion)
and (3) 18th week (T2 at 6-week self-maintenance post-intervention) was conducted.

2.2. Study Participants

Study participants were older people with dementia and their informal carers (family
members and/or paid carers; a paid carer in this study is someone who is paid and
lives with a person with dementia to look after them at home). The inclusion criteria for
people with dementia were (a) community-dwelling in Indonesia, (b) aged ≥ 60 years,
(c) diagnosed with dementia (any type) with mild to moderate severity (Telephone Mini
Mental State Examination (T-MMSE) score of 8–23) [29], (d) able to understand and follow
instructions for exercises in the Indonesian language, (e) able to walk independently or with
supervision (with or without a gait aid), (g) not having other major neurological history or
medical conditions preventing participation in exercise, (h) having a carer to assist in the
supervision of exercises, and (i) having a computer/tablet and internet connection. People
with dementia who had unstable medical conditions, or speech and hearing impairments
that may impede participation in the telehealth-delivered exercise program were excluded.
Inclusion criteria for carers were (a) aged ≥ 18 years, (b) availability to participate in the
online exercise sessions and supervise the person with dementia to exercise in between the
online sessions, (c) familiarity with the participant’s medical conditions, and (d) ability to
communicate with the person with dementia and the researcher in the Indonesian language.
Carers were excluded if they had conditions that prevented them from participating in the
program (e.g., physical and/or mental limitations).

2.3. Sample Size

A sample size of 30 dyads of older people with dementia and their carers (i.e.,
30 people living with dementia and 30 carers in total) was deemed sufficient to evaluate
the feasibility of delivering the intervention, and determine the demand, implementation,
practicality (including safety), adaptation and acceptability of the exercise program, based
on the median sample sizes reported for this type of study in an audit of pilot and feasibility
trials in the United Kingdom Clinical Research Network [30]. This study was not powered
for the efficacy testing (described below), although data were collected to inform future
definitive studies that may investigate these outcomes in Indonesia.

2.4. Recruitment Process

Approval for the study was obtained from the Monash University Human Research
Ethics Committee (MUHREC) (Project ID: 22163) and Health Research Ethics Committee
Universitas Muhammadiyah Surakarta (No. 2856/B.1/KEPK-FKUMS/III/2020). Older
adults with dementia and their carers were recruited through the Alzheimer’s Indonesia
Association newsletter, mailouts to the Alzheimer’s Indonesia members (i.e., people with
dementia and their carers), advertisements in local newspapers, local dementia and carer
support groups, hospitals, community services for older people and social media. People
who were interested were asked to contact the researcher by email or phone for further
information about the study. All participants with dementia and their carers were provided
with an Explanatory Statement and the opportunity to ask questions. If they were willing
to participate, they were asked to sign the written consent form and return it by email (with
scan or photo of signed form) or post prior to commencing the study. Carers were asked
to provide written consent on behalf of the participants with dementia to participate, if
the person with dementia was unable to provide informed consent (all participants with
dementia were assessed for their capacity to give consent using the Participant Cognitive
Capacity Checklist) [31].



Int. J. Environ. Res. Public Health 2023, 20, 3397 4 of 18

2.5. Data Collection

People living with dementia and their carers were screened for eligibility. Eligible
dyads completed the study consent forms prior to the initial assessment session taking
place. An initial online assessment via video conferencing using the Zoom application
was undertaken to obtain information on: (1) the person with dementia and carer’s demo-
graphics, (2) history of falls for the preceding 12 months for the participants with dementia,
(3) physical status; and (4) secondary (efficacy related) outcomes including (a) physical
activity level, (b) lower limb function and disability, (c) health related benefits of exercise,
(d) fear of falls, (e) exercise enjoyment, (f) quality of life, (g) behavior (neuropsychiatric
symptoms) and (h) perceived impact on their carer/s (see details of assessment tools be-
low). The assessment of these secondary outcomes was repeated at 12 weeks (at the end
of the intervention phase), and 18 weeks (at 6 weeks post-intervention phase) to provide
preliminary data on sustainability of exercise participation beyond the intervention period.
Data were collected from the dyads using self-reported scales and questionnaires. All
measures for people living with dementia were obtained from people with dementia (if
possible) and/or their carers (i.e., reporting from the carer’s perspective) as required. The
scales and questionnaires were sent to the participants via email or post prior to study
commencement. An exercise diary was used to document adherence to the program by
participants with the assistance of their carer (i.e., collecting data on times/week, type of
exercise, sets and repetitions of exercises undertaken).

2.6. Intervention
2.6.1. Orientation Session

Participating dyads attended an on-line orientation session conducted within the
baseline assessment session led by the researcher (YMS). In this session, the researcher ex-
plained and demonstrated the Zoom software, tested the camera and sound for performing
the exercise program, set the device distance and environment for performing exercise,
and explained about safe performance on undertaking the exercises and provided time
for questions.

2.6.2. Exercise Sessions

Participants undertook an individualized home-based exercise intervention for
12 weeks, with four exercise sessions (online visits, in real-time) delivered via video
conference by the researcher (YMS, who is also a physiotherapist) in this period. The
dyads were instructed to continue the home exercise intervention for 5 days per week,
20–30 min each day in between the scheduled online visits (this dosage aligns with the
recommendations for people with dementia in the systematic review and meta-analysis
by Lam et al.) [8]. The exercises included warm up, balance, resistance and walking ex-
ercises, with the physiotherapist aiming for moderate-intensity exercise level, in terms
of exercise demands and difficulty for each participant (e.g., by changing the repetitions,
load, and foot position). The four online (visit) sessions were scheduled at weeks 1, 2,
6 and 10 during the 12-week intervention phase (Table 1). This exercise program was
modified from the Otago exercise program (an exercise program for the prevention of falls)
(https://www.livestronger.org.nz/assets/Uploads/acc1162-otago-exercise-manual.pdf, ac-
cessed on 2 December 2022) to ensure safety of the dyads when participating in the online
visits and home exercise (available from the authors on request). The Otago program, which
is usually delivered face-to-face, has resulted in benefits in improving strength, balance,
endurance and also reduces falls among older people living in the community [32,33]
including older people with cognitive impairment and dementia [11]. The version of
the Otago program as delivered by a physiotherapist in the homes of people living with
dementia reported by Suttanon et al. [11] was adapted for this study (available from the
authors on request). As well as the mode of delivery being modified (to telehealth deliv-
ery), other modifications made were exercising with a stable chair or bench on either side
that could be used for steadying if required, and standing with a wider distance between

https://www.livestronger.org.nz/assets/Uploads/acc1162-otago-exercise-manual.pdf
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feet was also applied as required to ensure the participant’s safety. Exercise participation
was encouraged and monitored for safety by the carer, who also received training by the
researcher (adapting the approach and resources used by Suttanon et al. [11]) in the first
online exercise visit.

Table 1. Physiotherapist online visit and follow-up session schedule.

Consent Pre Assessment and
Orientation Exercise Intervention Duration (Week) Post

Assessment
Follow-up

Assessment
Week 1 2 3 4 5 6 7 8 9 10 11 12 13 18

Physiotherapist
online-visit

sessions
Check-

up/support
sessions

Notes: Grey shaded area denotes consent and assessment periods of the program and grey block color is when
the physiotherapist contacted the participants.

Prior to the first online exercise session (after the assessment session), the researcher
selected the appropriate exercises from the modified Otago Exercise program, tailored to
the physical performance and needs of the person with dementia. These were performed
at the first online exercise session, in view of the researcher using the video conference
camera, with speaker on so that the participant with dementia and carer could hear the
instructions of the researcher, and the researcher could observe and give instructions for
the safe performance of the exercise intervention. Also at this online visit, the researcher
ensured that the carer understood and was confident to be able to supervise the exercise
sessions independently between the physiotherapist-supervised online visits, by providing
practice opportunities and feedback and support. At each of the next three online visits, the
researcher monitored and progressed the exercise intervention (to encourage improvement)
where required and answered any questions. Between the four online visits, the carer
was instructed to supervise the exercise intervention for the duration and frequency listed
above. Each participating dyad received an exercise booklet (sent via email) that explained
the selected exercises in simple terms and with pictures after the first session to support
ongoing participation in the exercises. The booklet was updated when changes to the
exercise selection occurred. The dyads were also provided with YouTube video links of
the prescribed exercises, to facilitate correct exercise between the online visits. After the
12-week intervention, the dyads were asked to continue with the exercise for an additional
six weeks without the researcher’s online supervision (self-maintenance phase).

Safety of participants was supported through supervision and observation of their
exercise performance through the online visits, and if necessary, the researcher would
provide instruction to stop an exercise if the participant appeared unsteady or complained
of pain. Participants were instructed to exercise in a safe environment within their home,
involving exercising with a stable chair or bench on either side that could be used for
steadying if required. In prescribing the exercises, modifications (e.g., standing with a
wider distance between feet) were applied as required to ensure the participant was safe.
If an unanticipated event occurred during the sessions supervised by the family carers
(e.g., feeling unwell, dizziness, or fall), the participant and the carer were asked to stop
all exercises, and to contact the researcher to discuss the event and management, and if
needed, to seek relevant medical assistance (e.g., local doctor or Emergency Department).

2.6.3. Check-Up/Support Session

The researcher contacted the dyads four times via videoconference calls at week 3,
5, 8 and 11 scheduled in between the four online visits (Table 1) to check up and provide
support for the dyads for the maintenance of exercise. The dyads were instructed to contact
the researcher if they had any concerns regarding the exercises or to report an adverse
event that may have occurred during the study.
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2.7. Outcomes Measures

The outcomes measures were the feasibility measures, evaluated using Bowen et al.’s
six domains including demand, implementation, practicality (including safety), acceptabil-
ity, adaptation and efficacy testing [34].

2.7.1. Demand

Demand was defined as the number of participants who (1) enquired about the pro-
gram, (2) were recruited into the program, and (3) completed the 12- and 18-week programs.

2.7.2. Implementation

Implementation was defined as the extent the program was successfully delivered
as planned. Exercise adherence rate (the number and proportion of scheduled sessions
undertaken by the participants) and reasons for cancelling recommended exercise sessions
were documented. Full program adherence (100%) was defined as a participant undertaking
the home-based exercise program five times a week for 12-week intervention phase (total
of 60 recommended exercise sessions across 12 weeks) and additional 6 weeks of self-
maintenance phase (total of 30 recommended exercise session across 6 weeks). Adherence
was calculated as the percentage of recommended exercise sessions completed (an exercise
diary was provided to participants by email or post, for them to complete each day they
exercised, to provide this information, which was emailed or posted to the researcher each
month). Overall program adherence was calculated by dividing the total mean adherence
across all participants by the number of participants. In addition, the median number
of exercises conducted per session was documented. This intervention was considered
feasible if (i) the mean adherence rate was ≥70% [22], and (ii) ≤30% participants withdrew
from the study over the 12-week component of the study (drop-out rate) [22].

2.7.3. Practicality (Including Safety)

Practicality refers to whether participants were able to perform the telehealth-delivered
exercises supervised by the physiotherapist and also without supervision of the physio-
therapist (with only carer supervision). In addition, safety of the program, defined as
the frequency and nature of adverse events, was also evaluated. An adverse event in
this study was any unexpected event related to the intervention with a potential impact
on participants, including a fall, emergency events (e.g., cardiac arrest, angina), injury or
pain sustained from the exercises. This exercise program was considered safe if ≤10% of
participants reported an adverse event [22]. For this study, a fall was defined as “an event
which results in a person coming to rest inadvertently on the ground or floor or other lower
level” [35]. Data on the number, cause, location, related injuries and nature of any fall
were collected prospectively using a falls diary and verified during the video conference
meetings (this included any falls, including if a fall occurred during the exercise program,
as well as falls at any other time).

2.7.4. Acceptability

This area of feasibility reported participant’s satisfaction of the program. The partici-
pants’ perceptions about participating in the telehealth program were investigated but will
be reported separately (a qualitative study by Sari et al., manuscript under review [36]).

2.7.5. Adaptation

Adaptation describes any changes made in the exercise program to meet the needs
of older people with dementia in Indonesia and to tailor the new method (telehealth
using videoconferencing) and to ensure the participant’s safety. This exercise program
was individualized and tailored based on participants’ physical performance, assessment
findings, and observation of participant’s initial attempts at selected exercises determined
as suitable by the physiotherapist. The exercise level was gradually progressed over time
for participants as they improved their ability to complete the program’s current exercises.
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2.7.6. Efficacy Testing

Based on Bowen’s feasibility framework, efficacy testing is the effects of the program
and whether these were sustained after completion of the supervised intervention [34].
Various measures were evaluated at baseline, week 12 and week 18. Assessment measures
were undertaken on-line at the three-assessment time-points by the same physiotherapist
(YMS), who was also the physiotherapist conducting the online exercise sessions.

Secondary outcomes were used to provide a preliminary evaluation of the efficacy of
the program. Because of the telehealth nature of the interactions (including assessments),
efficacy measures were limited to validated questionnaire/self-report-based tools. Efficacy
outcomes included:

1. Physical activity level—assessed using the Physical Activity Scale for the Elderly
(PASE) [37]. The PASE is a 12-item assessment tool that combines several types of
physical activity including household, leisure, and occupational activity over a seven-
day period. The range of scores is 0–400, and higher scores indicate higher levels of
physical activity [37].

2. Function and disability—assessed using the Late-Life Function and Disability Instru-
ment (LLFDI) [38]. The LLFDI is an evaluative outcome measure designed to assess
function (ability to perform activities in daily routines) and disability (performance
in socially defined tasks) for community-dwelling older people. The function com-
ponent comprises 32 items and an additional eight device items (for those who use
canes and walkers) within three domains (Upper Extremity Functioning, Basic Lower
Extremity Functioning and Advanced Lower Extremity Functioning). Both raw scores
of function and disability components were transformed to a scaled score (0–100), with
higher scores indicating higher level of function. The disability component comprises
16 items over two dimensions (frequency and limitation); The frequency dimension
comprises a Social Role domain and Personal Role domain and the limitation dimen-
sion comprises the Instrumental Role domain and Management Role domain. Higher
scores in frequency indicate high levels in frequency of participating in life tasks and
higher score in limitation signify higher levels in capability of participating in life
tasks [38].

3. Health-related benefits of exercise—assessed using the Vitality Plus Scale [39], a 10-
item self-reported Likert scale in which participants rated health domains including
sleep, bodily pain, energy, bowel function and appetite with a maximum score of 50
(each item is scored on a 1–5 scale). Higher scores indicate better perceived health [39].

4. Fear of falls—assessed using the Iconographical Falls Efficacy Scale (Icon-FES). The
Icon-FES is an innovative and valid fear of falling measurement for older people with
cognitive impairment [40]. This scale uses pictures to describe the range of situations
and activities. Scores range from 10–40, and higher scores indicate greater fear of
falls [41].

5. Exercise enjoyment—assessed using the 8-item Physical Activity Enjoyment Scale
(PACES) [42]. The PACES scale evaluated how the participant felt about physical
activity that they had been doing, using a 7-point Likert scale. Scores range from
8–56. Higher scores indicate increased levels of enjoyment from participating in the
physical activity.

6. Quality of Life—assessed using the Quality of Life in Alzheimer’s Disease (QOL-AD)
tool [43]. This scale is designed to assess the quality of life of people with dementia
from both people with dementia and their carer’s perspective. It includes 13 items
measured (range from 13–52) using a Likert scale, and higher scores indicate better
quality of life [43].

7. Behavior (neuropsychiatric symptoms)—assessed using the Neuropsychiatric Inven-
tory Questionnaire (NPI-Q). The NPI-Q is a valid and reliable questionnaire to assess
neuropsychiatric symptomatology in dementia that includes 12 domains of neuropsy-
chiatry, with scores ranging from 0–36 [44]. This screening questionnaire also provides
the Caregiver Distress Scale for identifying the impact of the behaviors on the carer
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with scores ranging from 0–60. Higher scores indicate higher level of severity of
neuropsychiatric symptoms and the distress experienced by the carer [44].

8. Impact on informal carer—assessed using the Zarit caregiver burden scale. The Zarit
caregiver burden scale is widely used and comprises a 22-item questionnaire with a
maximum score of 88; higher scores indicate higher burden [45].

All measures used in this study have been shown to be valid and reliable for older
people and older people with dementia [15,38–40,42–44,46–49].

2.8. Data Analysis

Analyses were undertaken using Statistical Package for the Social Sciences (SPSS)
(version 26). Analyses of feasibility were descriptive or based on estimates with 95% Confi-
dence Interval (CI) values. Continuous variables were presented as means with standard
deviations (SD) or medians with interquartile ranges (IQR) depending on normality of
distribution. Analyses were conducted on an intention-to-treat basis. Multiple imputation
of missing data (missing at random) was used to manage missing data due to participants
dropping out during the study duration. For the efficacy testing component, to evaluate
the preliminary effects of the exercise program, one-way repeated measures analysis of
variance (1-way RM ANOVA) was conducted to evaluate change across the three time
points (baseline, 12 weeks, 18 weeks). The post-hoc least significant difference (LSD) test
was used to determine pairwise significance between time points. The p value for analyses
was set at <0.05. However, to adjust for multiple comparisons where several measures
were assessing a similar outcome domain, Bonferroni adjustments were made to the p
value (for example, for the subcomponents of the LLDFI Function, three measures were
analyzed, the p value for these three analyses was adjusted to 0.05/3 = 0.0167); and for both
the Disability Frequency and Disability Limitation components of the LLDFI, each of which
had two measures analyzed, the p values for each measure was adjusted to 0.05/2 = 0.025.
Cohen’s d Effect Sizes were calculated for all significant outcomes, and reported as small
(d = 0.20–0.49), moderate (d = 0.50–0.79) or large (d ≥ 0.80) [50].

3. Results
3.1. Participants and Demand

Recruitment commenced in January 2021 and data collection ceased in July 2022.
Thirty dyads of people with dementia and their carers were recruited online from across
Indonesia (Figure 1). The percentage of participants who completed the 12-week exercise
intervention was 86.7% (N = 26), and 83.3% (n = 25) of participants completed the additional
six-week self-maintenance period. Characteristics of participants are reported in Table 2.
Most participants with dementia were females with an average age of 71.5 (SD 8.8) years.
The most common dementia type was Alzheimer’s Disease (73%), average duration post
dementia diagnosis was 2.1 years (SD 1.2), and each participant with dementia had at least
one medical condition in addition to their dementia. Most participants with dementia (83%)
lived with family carers, and 10 participants with dementia (33.3%) had a paid carer. Most
of the family carers and paid carers were female (80% and 90% respectively), and many of
the family carers were a child of the person with dementia (83.3%).

Table 2. Characteristics of the participants at baseline.

Characteristic Participants with Dementia (n = 30) Family Carers (n = 30) Paid Carer (n = 10)

Age (Mean ± SD) 71.5 ± 8.8 42.6 ± 11.3 33.2 ± 11.7

Gender (N [%] female) 19 (63.3%) 24 (80%) 9 (90%)

Family carer relationship with person with dementia—n (%)

- Spouse
- Child
- Grandchild

NA 3 (10%)
25 (83.3%)
2 (6.7%)

NA

Having paid carer—n (%) 10 (33.3%) NA NA
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Table 2. Cont.

Characteristic Participants with Dementia (n = 30) Family Carers (n = 30) Paid Carer (n = 10)

Living with family carer—n (%) 25 (83.3%) NA NA

Days spent (per-week) with older person with dementia
(Mean ± SD) NA 6.9 (0.4) 7 (0)

Dementia Type—n (%)

- Alzheimer’s Disease
- Vascular dementia
- Frontotemporal
- Parkinson’s dementia

22 (73.3%)
6 (20%)
1 (3.3%)
1 (3.3%)

NA NA

Dementia duration (Mean ± SD) (year) 2.1 ± 1.2 NA NA

T-MMSE score (Mean ± SD) 15.0 ± 3.3 NA NA

Using walking aid (indoor)—n (%) 3 (10%) NA NA

Walking aid type (indoor)

- Cane/stick
- Pickup frame/rollator

2 (6.7%)
1 (3.3%)

NA NA

Using walking aid (outdoor)—n (%) 4 (13.3%) NA NA

Walking aid type (outdoor)

- Cane/stick
- Pickup frame/rollator

2 (50%)
2 (50%)

NA NA

Having fall in the past 12 months—n (%) 12 (40%) NA NA

Number of falls in the past 12 months—n (%)

- 0 fall
- 1 fall
- 2 falls
- 3 falls
- 4 falls
- 5 falls
- >5 falls

18 (60%)
8 (26.7%)
1 (3.3%)
2 (6.7%)
0 (0%)

1 (3.3%)
0 (0%)

NA NA

Other health condition—n (%) #

- Arthritis
- Respiratory condition
- Parkinson’s Disease
- Diabetes
- Cardiac condition
- Stroke
- Osteoporosis
- Back pain
- Lower limb joint replacement
- Other (e.g., vision problem)

6 (20%)
1 (3.3%)
4 (13.3%)
6 (20%)
3 (10%)
6 (20%)
3 (10%)

4 (13.3%)
1 (3.3%)

4 (13.3%)

NA NA

Participants’ living location—n (%)

- Major city
- Inner regional
- Outer regional
- Remote/very remote

10 (33.3%)
11 (36.7%)
7 (23.3%)
2 (6.7%)

NA NA

Notes: # Participants could have more than one other condition. Abbreviations: T-MMSE, Telephone Mini Mental
State Examination; NA, not applicable.
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3.2. Implementation

All planned telehealth-supervised exercise sessions and check-up/support sessions
were completed within 12 weeks for all participants. The total number of participants
who withdrew was four (13.3%) across the 12-week intervention and one (3.3%) in the
6-week self-maintenance period post intervention. Reasons for withdrawing included the
participants with dementia choosing not to continue with the program, carer unavailability
and hospitalization of person with dementia (flow diagram of recruitment and attrition
is reported in Figure 1). The median number of exercises undertaken per session, the
number of exercise sessions undertaken and median adherence (%) to 12 weeks with
physiotherapist’s supervision and the 6-week self-maintenance (i.e., weeks 13–18) phase of
the exercise program are reported in Table 3. Reasons for not undertaking the exercises in
this exercise program included mood or refusal to do the exercise, illness or being unwell,
other commitments and travel by the participant with dementia, carer unavailability and
carer was overwhelmed managing competing issues related to the person with dementia
they looked after.

Table 3. Number of exercises and number of exercise sessions undertaken and median adherence
(%) to 12 weeks with physiotherapist’s supervision and 6-week self-maintenance (i.e., weeks 13–18)
phase of the exercise program.

Baseline to 12 Weeks (60 Sessions; n = 30 Participants) 6-Week Self-Maintenance (i.e., Weeks 13–18) (30 Sessions; n = 26 Participants)

Median Number of
Exercises Undertaken

Per Session (IQR
[25, 75])

Median Number of
Exercise Sessions
Undertaken (IQR

[25, 75])

Median Adherence %
(IQR [25, 75])

Median Number of
Exercises Undertaken
Per Session (IQR [25,

75])

Median Number of
Exercises Undertaken

(IQR [25, 75])

Median Adherence %
(IQR [25, 75])

7 (3) a 50.5 (10.5) 84.1 (17.1) 6 (2) a 20 (5) 66.7 (16.7)

Note: a The number of exercises recommended ranged between 8 to 10 exercises.
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3.3. Practicality (Including Safety)

One physiotherapist (YMS) supervised the exercise program through videoconferenc-
ing (telehealth). All participants with dementia were able to perform the exercises in the
supervised sessions conducted by the physiotherapist and also with carer’s supervision
(without the physiotherapist). Three participants (10%) reported some discomfort (e.g.,
muscle or joint soreness) after the first session or pain due to aggravating a pre-existing
condition (e.g., arthritis). The intensity and movement patterns of the exercise were modi-
fied if discomfort or pain were reported. No falls or other adverse events occurred during
the 12-week intervention nor the additional 6-week self-maintenance (to 18 weeks) phase
of the exercise program.

3.4. Acceptability

Qualitative outcomes exploring participants’ perceptions and satisfaction with the
program revealed that participants perceived positive health and psychological benefits
and were satisfied with the program (further detail from semi-structured interviews is
reported in a separate paper, in preparation).

3.5. Adaptation

The adjustments made prior to this study to the successful face-to-face method re-
ported by Suttanon et al. [11] (see Section 2) were accepted well by participants. There was
no further adaptation required during this study.

3.6. Efficacy Testing

Results of the preliminary effects of the exercise intervention are reported in Table 4.
Several outcomes had statistically significant improvements over time in the one-way
ANOVA analyses (using Bonferroni adjusted p-values where appropriate), including the
PASE, LLFDI function component (basic lower extremity domain), LLFDI–disability com-
ponent total (frequency dimension), LLFDI–disability component (personal role domain),
Vitality plus scale, 8-item PACES and QOL-AD (for both people with dementia and carer
components). In most cases where significant overall ANOVA p values were obtained, the
post hoc analyses identified a significant difference between baseline and both the 12- and
18-week scores (allowing for Bonferroni adjustment), but no significant differences between
the 12-week and 18-week scores were identified. No significant changes were observed for
the remaining outcome measures. Effect sizes for the significant changes from baseline to
12 weeks ranged from 0.60 (PASE) to 2.33 (8-item PACES); and from baseline to 18 weeks
ranged from 0.47 (LLFDI–disability component (instrumental role domain)) to 2.17 (8-item
PACES) (Table 4).

Table 4. One way ANOVA results for outcome measures across three time points—mean (SD), F
value, p value and effect size c.

Outcome Measures Baseline 12 Weeks 18 Weeks

Group × Time ANOVA
Result

Effect Size (Cohen’s d)
for Significant Results

Baseline—12 Weeks

Effect Size (Cohen’s d)
for Significant Results

Baseline—18 WeeksF p

PASE 55.1 (55.2) 94.8 (75.9) a 96.0 (67.2) b 3.66 0.030 0.60 0.66

LLDFI–Function
Component Total 50.8 (14.4) 57.6 (16.4) 58.7 (15.6) 2.27 0.109 NS NS

LLDFI–Function (Upper
extremity domain) d 54.6 (16.7) 63.7 (20.4) 63.7 (19.0) 2.33 0.104 d NS NS

LLDFI–Function (Basic
lower extremity

domain) d
63.1 (17.9) 77.9 (20.9) a 79.5 (18.9) b 6.61 0.002 d 0.76 0.89

LLDFI–Function
(Advanced lower

extremity domain) d
41.7 (18.9) 49.6 (19.4) 49.9 (19.0) 1.80 0.173 d NS NS
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Table 4. Cont.

Outcome Measures Baseline 12 Weeks 18 Weeks

Group × Time ANOVA
Result

Effect Size (Cohen’s d)
for Significant Results

Baseline—12 Weeks

Effect Size (Cohen’s d)
for Significant Results

Baseline—18 WeeksF p

LLFDI–Disability
Component–Frequency

Dimension Total
32.3 (10.4) 37.3 (9.4) 38.6 (11.1) b 3.12 0.049 NS 0.58

LLFDI–Disability
Component–Frequency
Dimension–Social Role

Domain e

29.5 (13.6) 34.9 (10.9) 35.8 (10.8) 2.46 0.091 e NS NS

LLFDI–Disability
Component–Frequency

Dimension–Personal
Role Domain e

28.5 (11.6) 36.4 (12.2) a 36.7 (14.8) b 3.87 0.024 e 0.66 0.62

LLFDI–Disability
Component–Limitation

Dimension Total
47.0 (13.7) 53.1 (12.5) 55.3 (14.3) b 3.02 0.054 NS 0.59

LLFDI–Disability
Component–Limitation

Dimension–
Instrumental Role

Domain e

45.6 (16.3) 52.7 (12.1) 54.8 (13.2) b 3.52 0.034 e NS 0.47

LLFDI–Disability
Component–Limitation

Dimension–
Management Role

Domain e

44.2 (24.6) 53.6 (21.3) 55.2 (21.5) 2.11 0.128 e NS NS

Vitality plus Scale 35.3 (5.8) 39.9 (6.1) a 40.6 (5.3) b 7.44 0.001 0.77 0.95

Icon-FES 31.1 (7.7) 28.0 (7.5) 28.0 (7.3) 1.78 0.175 NS NS

8-item PACES 24.6 (4.2) 32.1 (1.9) a 32.2 (2.6) b 61.55 <0.001 2.33 2.17

QOL-AD (People with
Dementia) 28.8 (5.2) 32.0 (5.3) a 32.0 (5.1) b 3.58 0.032 0.60 0.60

QOL-AD (Carer) 29.1 (5.3) 33.8 (4.8) a 33.6 (4.4) b 8.68 <0.001 0.91 0.90

NPI-Q–Severity 16.9 (6.9) 14.1 (7.1) 14.1 (6.5) 1.63 0.202 NS NS

NPI-Q–Carer Distress 19.1 (11.4) 16.0 (9.2) 15.3 (9.6) 1.20 0.305 NS NS

Zarit Caregiver Burden
Scale 34.1 (13.8) 31.9 (13.7) 31.1 (12.3) 0.39 0.676 NS NS

Notes: a significant difference baseline to 12 weeks, b significant difference baseline to 18 weeks, c significant
difference 12 weeks to 18 weeks (No significant differences identified; therefore, no effect size column reported), d

Bonferroni adjustment applied (p = 0.017, i.e., 0.05/3 items), and e Bonferroni adjustment applied (p = 0.025, i.e.,
0.05/2 items). Abbreviations: PASE = Physical activity level; LLDFI = Late-life function and disability instrument;
Icon-FES = Iconographical falls efficacy scale; 8-item PACES = 8-item physical activity enjoyment scale; QOL-AD =
Quality of life in Alzheimer’s Disease; NPI-Q = Neuropsychiatric Inventory Questionnaire; NS = Not significant.

Although several measures in this study show significant change over the intervention
period, several important measures (e.g., Icon-FES and NPI-Q (severity and carer distress))
showed a trend of improvement but did not reach significance. Post-hoc analysis using
the mean and SD data from this study using G*Power software (version 3.1) indicated a
sample size of 76, 78 and 13 required for each group, respectively, for a power of 0.80 and
p < 0.05 for the Icon-FES and NPI-Q (severity and carer distress) measures, respectively.

4. Discussion

Study findings suggest that a telehealth home-based exercise program delivered
and progressed through intermittent videoconferencing by a physiotherapist, with carer
supervision between the supervised online sessions over 12 weeks, is feasible and has
benefits on physical activity level, some aspects of function (basic lower extremity domain)
and disability (frequency dimension total and personal role domain), health-related benefits
of exercise, exercise enjoyment and quality of life of older people with dementia living in
the community in Indonesia. The program was deemed safe, with no adverse events or
falls occurring. There was high adherence during the 12-week physiotherapy supervised
component of the exercise program; however, this decreased in the subsequent six-week
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period when the online physiotherapist supervision ceased. The positive physical and
health-related outcomes suggest that opportunities for greater use of telehealth-delivered
exercise programs of this nature for older people with dementia living in the community
warrant exploration. However, there is a need to incorporate improved approaches to
support longer-term adherence to independent exercise (with carer supervision) without
formal physiotherapist oversight (e.g., additional education resources).

This study took place during the height of the COVID-19 global pandemic, which
had a significant impact in Indonesia, where this study was conducted [51] and elsewhere
globally. During the pandemic, social isolation was an important public health requirement
due to the ease of contracting COVID-19 and the risk posed to older people [52]. Many
traditional opportunities for formal and informal physical activity/exercise were not able
to be undertaken (for example, gymnasiums and exercise centers were closed) and many
older people have been reluctant to resume regular physical activity [19], particularly
involving interactions with other people/groups, since pandemic restrictions have eased.
Many studies have reported reduced physical activity levels for older people during
the pandemic, and many have not returned to pre-pandemic levels, which is likely to
result in worsened mobility and increased risk of falling unless new opportunities to
increase physical activity are introduced [53,54]. This telehealth-delivered exercise program
provided a new opportunity for exercise to be initiated and continued within the home,
with online assessment and supervision, despite the barriers imposed by the pandemic.
The positive feasibility outcomes of the approach in our study, which was necessitated
initially because of the timing of the pandemic with commencement of this study, is likely
to be a suitable longer-term option beyond any remaining impacts of the pandemic. It may
be useful for some older people who will have ongoing reluctance to resume interactions
for physical activity participation that involve being away from home. In addition, the
approach has considerable applicability for people with dementia and their carers living in
regional and rural areas, where direct face-to-face access with physiotherapists to supervise
this type of program may be limited.

The findings from this study have particular relevance to exercise for people with
dementia in Indonesia and other developing countries that are on a rapid aging trajectory
and that have some unique differences compared to developed countries in parts of the
world other than Asia. These include cultural differences (e.g., beliefs about causes of
health problems and how to treat these) [25], regular use of paid as well as informal (family)
carers [55], and developing a health professional workforce with knowledge and skills to
treat aging-related health problems such as dementia [56].

Few studies have evaluated telehealth as a delivery approach for exercise programs
for older people with dementia living in the community to compare our results with.
Ptomey et al. conducted a pilot trial of a group videoconferencing exercise program for
older adults living with Alzheimer’s disease (n = 9 people with Alzheimer’s disease and
caregiver dyads) for 12 weeks [22], and Dal Bello-Hass et al. investigated an exercise
program where dyads (n = 2 people with dementia and caregiver dyads) came to telehealth
sites to undertake telehealth exercise sessions and conducted a small short-term (4 weeks)
study [57]. While these previous studies only report the attendance rate of the telehealth-
delivered sessions without reporting the adherence rate of recommended exercise sessions
being undertaken at home with carer supervision, together, these studies demonstrate that
telehealth-delivered exercise programs are feasible in this population. There is also potential
for use of telehealth approaches to address a range of other health problems for older people
with dementia, for example, remote medication management [58]. Benefits of the telehealth
approach for people living with dementia in the community include improved access to
care (including those living away from metropolitan areas), and improved timeliness of
access to and efficiency of services [59].

The adherence rate in this study was high (median of 84.1%) and similar to a previous
face-to-face in-home exercise program for people with dementia with carer supervision
by Suttanon et al. [11] (adherence rate of 83%). However, the high adherence during the
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12-week program which included formal exercise and support sessions by a physiother-
apist was not transferred to the self-maintenance duration (additional 6 weeks) without
any physiotherapist online visits (median adherence rate of 66.7%). The main reasons for
not undertaking the exercise sessions during the self-maintenance period in the previous
study were refusal to exercise by participants with dementia, health conditions, and carers
reporting substantial challenges managing other issues related to the person with dementia
that they looked after. Overall, carers (family or paid) were able to supervise and encourage
people with dementia to participate in a home exercise program with intermittent physio-
therapist guidance through regular online visits, but it was more difficult to encourage them
to participate when physiotherapist supervision ceased. Previous studies indicated that
support from carers is a critical component for successful exercise program engagement
by people with cognitive impairment/disability and dementia [11,60]. This present study
also indicates the support of the physiotherapist is important not only for the person living
with dementia but for their carer also. Providing tips to motivate carers to continue and
how carers can motivate people with dementia to continue the exercise is important in the
future programs.

The drop-out rate in this study was 13.3% during the 12-week program and 16.7%
during the 18-week program, which is lower than in a previous face-to-face exercise
study by Suttanon et al. (42%) [11] and the video-conferencing approach by Ptomey et al.
(22%) [22]. The reasons for withdrawing from the exercise program in these other studies
were refusal to continue, moving to care facility, hospitalizations and passing away of
participants with dementia, and health condition of the carers, which has some similarity
to the reasons for withdrawing in this study.

No falls or other adverse events occurred during this study. This aligns with previous
physiotherapist delivered exercise programs for people with dementia living in community,
with carer supervision [11] and a telehealth exercise program for people with Alzheimer’s
disease [22]. This suggests that telehealth exercise programs with physiotherapist online
visits and home-based exercise programs with carer supervision are safe to maintain
physical and psychological health of older people living with dementia in the community.

This study was designed as a feasibility study. Given the relatively novel intervention
approach with this clinical group (people with dementia), the sample size was determined
relating to testing feasibility, rather than to determine effectiveness of the secondary (out-
come) measures. It was anticipated that data relating to these outcomes could inform
sample size calculation for a future randomized controlled trial. However, it must be noted
that in this study, several measures did demonstrate significant improvement, particularly
in the physiotherapist-supervised period, and most others were trending in the direction
of improvement, despite not reaching significance. Most positive changes in outcomes
were sustained in the self-maintenance 6-week period without physiotherapist online su-
pervision, and despite the lower ongoing exercise participation, which is an encouraging
outcome. Post hoc sample size analyses of several of the important measures not reaching
significance in this study indicate that a definitive adequately powered trial should include
an overall sample of 278 people with dementia, and their carers. Ideally, a future fully pow-
ered randomized controlled trial will strengthen confidence that this telehealth physical
activity program can improve physical, psychological and wellbeing outcomes for people
with dementia, and by using a hybrid effectiveness-implementation design, also identify
key factors contributing to the outcomes.

There were several strengths to this study, including that this is the first study to
provide evidence on feasibility of telehealth home-based exercise programs for older
people with dementia living in the community in Indonesia. In addition, the efficacy testing
component of the study highlighted the positive outcomes to inform future studies on
physical activity level, some aspects of function and disability, health-related benefits of
exercise, exercise enjoyment and quality of life of older people with dementia living in the
community. Several limitations also need to be considered, including that the design did
not include randomization, that the same physiotherapist performed the online assessments
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with the participant and carer as the physiotherapist supervising the exercise program (due
to budget constraints), and that assessments were limited to using self-reported scales by
the necessity of the entire program (assessments as well as intervention) being conducted
online. Nonetheless, the results are promising and warrant further investigation in an
adequately powered randomized controlled trial.

5. Conclusions

These study findings suggest that a telehealth exercise program delivered and pro-
gressed through intermittent videoconferencing by a physiotherapist, with carer supervi-
sion between the supervised online sessions over 12 weeks, is feasible and safe for older
people with dementia living in the community. This program also showed improvements
for people with dementia for a number of outcomes including physical activity level,
disability, and quality of life. Additional strategies (e.g., tips to motivate carers and for
carers to motivate people with dementia to continue with exercise) are needed in future
programs to enhance adherence to the independent exercise program component (self-
maintenance phase with carer supervision). A larger fully powered randomized controlled
trial is necessary to clarify the effectiveness of the telehealth-delivered exercise program on
this population.

Author Contributions: Conceptualization, Y.M.S., K.D.H., E.B. and D.-C.A.L.; methodology, Y.M.S.,
K.D.H., E.B. and D.-C.A.L.; formal analysis, Y.M.S. and K.D.H.; investigation, Y.M.S.; resources,
Y.M.S.; data curation, Y.M.S. and K.D.H.; writing—original draft preparation, Y.M.S.; writing—review
and editing, K.D.H., E.B. and D.-C.A.L.; supervision, K.D.H., E.B. and D.-C.A.L.; funding acquisition,
Y.M.S. All authors have read and agreed to the published version of the manuscript.

Funding: Yulisna Mutia Sari was funded by an Australia Awards Scholarship for her PhD study and
Elissa Burton was supported by a National Health and Medical Research Council Investigator Grant
(grant number APP1174739). The APC was funded by the Rehabilitation, Ageing and Independent
Living (RAIL) Research Centre.

Institutional Review Board Statement: The study was conducted in accordance with the Dec-
laration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of
Monash University Human Research Ethics Committee (MUHREC) (Project ID: 22163) and Health
Research Ethics Committee Universitas Muhammadiyah Surakarta, Indonesia (No. 2856/B.1/KEPK-
FKUMS/III/2020).

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 restriction.

Acknowledgments: We would like to thank all participants involved in this study and Alzheimer’s
Indonesia for their support in the recruitment process of this study.

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

References
1. Alzheimer’s Disease International. World Alzheimer Report 2015. The Global Impact of Dementia: An Analysis of Prevalence,

Incidence, Cost and Trends London 2015. Available online: https://www.alz.co.uk/research/WorldAlzheimerReport2015.pdf
(accessed on 10 September 2022).

2. World Health Organization. Global Status Report on the Public Health Response to Dementia: World Health Organization. 2021.
Available online: https://www.who.int/publications/i/item/9789240033245 (accessed on 11 April 2022).

3. Alzheimer’s Disease International (ADI). World Alzheimer Report 2018. The State of the Art of Dementia Research: New
Frontiers. London. 2018. Available online: https://www.alz.co.uk/research/WorldAlzheimerReport2018.pdf (accessed on 10
September 2022).

4. World Bank. Live Long and Prosper: Aging in East Asia and Pacific; World Bank Group: Washington, DC, USA, 2016. [CrossRef]
5. Alzheimer’s Disease International. Dementia in the Asia Pasific Region London. 2014. Available online: https://www.alz.co.uk/

adi/pdf/Dementia-Asia-Pacific-2014.pdf (accessed on 23 May 2022).
6. Forbes, D.; Forbes, S.C.; Blake, C.M.; Thiessen, E.J.; Forbes, S. Exercise programs for people with dementia. Cochrane Database Syst.

Rev. 2015, 2015, CD006489. [CrossRef]

https://www.alz.co.uk/research/WorldAlzheimerReport2015.pdf
https://www.who.int/publications/i/item/9789240033245
https://www.alz.co.uk/research/WorldAlzheimerReport2018.pdf
http://doi.org/10.1596/978-1-4648-0469-4
https://www.alz.co.uk/adi/pdf/Dementia-Asia-Pacific-2014.pdf
https://www.alz.co.uk/adi/pdf/Dementia-Asia-Pacific-2014.pdf
http://doi.org/10.1002/14651858.CD006489.pub4


Int. J. Environ. Res. Public Health 2023, 20, 3397 16 of 18

7. Law, W.; Kwok, T.C. Impacts of a multicomponent intervention programme on neuropsychiatric symptoms in people with
dementia and psychological health of caregivers: A feasibility pilot study. Int. J. Geriatr. Psychiatry 2019, 34, 1765–1775. [CrossRef]

8. Lam, F.M.; Huang, M.-Z.; Liao, L.-R.; Chung, R.C.; Kwok, T.C.; Pang, M.Y. Physical exercise improves strength, balance, mobility,
and endurance in people with cognitive impairment and dementia: A systematic review. J. Physiother. 2018, 64, 4–15. [CrossRef]

9. Cardona, M.I.; Afi, A.; Lakicevic, N.; Thyrian, J.R. Physical activity interventions and their effects on cognitive function in people
with dementia: A systematic review and meta-analysis. Int. J. Environ. Res. Public Health 2021, 18, 8753. [CrossRef]

10. Orgeta, V.; Miranda-Castillo, C. Does physical activity reduce burden in carers of people with dementia? A literature review. Int.
J. Geriatr. Psychiatry 2014, 29, 771–783. [CrossRef]

11. Suttanon, P.; Hill, K.; Said, C.; Williams, S.B.; Byrne, K.N.; LoGiudice, D.; Lautenschlager, N.T.; Dodd, K.J. Feasibility, safety and
preliminary evidence of the effectiveness of a home-based exercise programme for older people with Alzheimer’s disease: A pilot
randomized controlled trial. Clin. Rehabil. 2013, 27, 427–438. [CrossRef]

12. Park, J.; Cohen, I. Effects of Exercise Interventions in Older Adults with Various Types of Dementia: Systematic Review. Act.
Adapt. Aging 2018, 43, 83–117. [CrossRef]

13. Sari, Y.M.; Hill, K.D.; Lee, D.C.A.; Burton, E. Effectiveness of exercise programmes in improving physical function and reducing
behavioural symptoms of community living older adults with dementia living in Asia, and impact on their informal carers: A
systematic review and meta-analysis. Hong Kong Physiother. J. 2023, 43, 1–15. [CrossRef]

14. Lu, Z.; Harris, T.B.; Shiroma, E.J.; Leung, J.; Kwok, T. Patterns of Physical Activity and Sedentary Behavior for Older Adults with
Alzheimer’s Disease, Mild Cognitive Impairment, and Cognitively Normal in Hong Kong. J. Alzheimers Dis. 2018, 66, 1453–1462.
[CrossRef]

15. Watts, A.S.; Vidoni, E.D.; Loskutova, N.; Johnson, D.K.; Burns, J. Measuring Physical Activity in Older Adults With and Without
Early Stage Alzheimer’s Disease. Clin. Gerontol. 2013, 36, 356–374. [CrossRef]

16. Watts, A.; Walters, R.W.; Hoffman, L.; Templin, J. Intra-Individual Variability of Physical Activity in Older Adults With and
Without Mild Alzheimer’s Disease. PloS ONE 2016, 11, e0153898. [CrossRef]

17. Freeman, S.; Pelletier, C.; Ward, K.; Bechard, L.; Regan, K.; Somani, S.; Middleton, L.E. Factors influencing participation in
physical activity for persons living with dementia in rural and northern communities in Canada: A qualitative study. BMJ Open
2022, 12, e060860. [CrossRef]

18. Prevention USCfDCa. Coronavirus Disease 2019 (COVID-19)—Older Adults 2019. Available online: https://www.cdc.gov/
coronavirus/2019-ncov/need-extra-precautions/older-adults.html (accessed on 16 February 2022).

19. Goethals, L.; Barth, N.; Guyot, J.; Hupin, D.; Celarier, T.; Bongue, B. Impact of home quarantine on physical activity among older
adults living at home during the COVID-19 pandemic: Qualitative interview study. JMIR Aging 2020, 3, e19007. [CrossRef]

20. Vernuccio, L.; Sarà, D.; Inzerillo, F.; Catanese, G.; Catania, A.; Vesco, M.; Cacioppo, F.; Dominguez, L.J.; Veronese, N.; Barbagallo, M.
Effect of COVID-19 quarantine on cognitive, functional and neuropsychiatric symptoms in patients with mild cognitive impair-
ment and dementia. Aging Clin. Exp. Res. 2022, 34, 1187–1194. [CrossRef]

21. Lakicevic, N.; Moro, T.; Paoli, A.; Roklicer, R.; Trivic, T.; Cassar, S.; Drid, P. Stay fit, don’t quit: Geriatric Exercise Prescription in
COVID-19 Pandemic. Aging Clin. Exp. Res. 2020, 32, 1209–1210. [CrossRef]

22. Ptomey, L.T.; Vidoni, E.D.; Montenegro-Montenegro, E.; Thompson, M.A.; Sherman, J.R.; Gorczyca, A.M.; Greene, J.L.;
Washburn, R.A.; Donnelly, J.E. The Feasibility of Remotely Delivered Exercise Session in Adults With Alzheimer’s Disease
and Their Caregivers. J. Aging Phys. Act. 2019, 27, 670–677. [CrossRef]

23. Suttanon, P.; Hill, K.; Said, C.; Dodd, K. Can balance exercise programmes improve balance and related physical performance
measures in people with dementia? A systematic review. Eur. Rev. Aging Phys. Act. 2010, 7, 13–25. [CrossRef]

24. Juniarti, N.; Mz, I.A.; Sari, C.W.M.; Haroen, H. The Effect of Exercise and Learning Therapy on Cognitive Functions and Physical
Activity of Older People with Dementia in Indonesia. J. Aging Res. 2021, 2021, 6647029. [CrossRef]

25. Chongsuvivatwong, V.; Phua, K.H.; Yap, M.T.; Pocock, N.S.; Hashim, J.H.; Chhem, R.; Wilopo, S.A.; Lopez, A.D. Health and
health-care systems in southeast Asia: Diversity and transitions. Lancet 2011, 377, 429–437. [CrossRef]

26. Hill, K.D.; Suttanon, P.; Lin, S.-I.; Tsang, W.W.; Ashari, A.; Hamid, T.A.A.; Farrier, K.; Burton, E. What works in falls prevention in
Asia: A systematic review and meta-analysis of randomized controlled trials. BMC Geriatr. 2018, 18, 3. [CrossRef]

27. Ptomey, L.T.; Willis, E.A.; Greene, J.L.; Danon, J.C.; Chumley, T.K.; Washburn, R.A.; Donnelly, J.E. The Feasibility of Group Video
Conferencing for Promotion of Physical Activity in Adolescents with Intellectual and Developmental Disabilities. Am. J. Intellect.
Dev. Disabil. 2017, 122, 525–564. [CrossRef]

28. Karuncharernpanit, S.; Hendricks, J.; Toye, C. Perceptions of exercise for older people living with dementia in Bangkok, Thailand:
An exploratory qualitative study. Int. J. Older People Nurs. 2016, 11, 166–175. [CrossRef]

29. Newkirk, L.A.; Kim, J.M.; Thompson, J.M.; Tinklenberg, J.R.; Yesavage, J.A.; Taylor, J.L. Validation of a 26-Point Telephone Version
of the Mini-Mental State Examination. J. Geriatr. Psychiatry Neurol. 2004, 17, 81–87. [CrossRef]

30. Billingham, S.A.; Whitehead, A.L.; A Julious, S. An audit of sample sizes for pilot and feasibility trials being undertaken in the
United Kingdom registered in the United Kingdom Clinical Research Network database. BMC Med. Res. Methodol. 2013, 13, 104.
[CrossRef]

31. Ellajosyula, R.; Hegde, S. Capacity issues and decision-making in dementia. Ann. Indian Acad. Neurol. 2016, 19, 34–39. [CrossRef]
32. Gardner, M.M.; Buchner, D.M.; Robertson, M.C.; Campbell, A.J. Practical implementation of an exercise-based falls prevention

programme. Age Ageing 2001, 30, 77–83. [CrossRef]

http://doi.org/10.1002/gps.5191
http://doi.org/10.1016/j.jphys.2017.12.001
http://doi.org/10.3390/ijerph18168753
http://doi.org/10.1002/gps.4060
http://doi.org/10.1177/0269215512460877
http://doi.org/10.1080/01924788.2018.1493897
http://doi.org/10.1142/S101370252350004X
http://doi.org/10.3233/JAD-180805
http://doi.org/10.1080/07317115.2013.788116
http://doi.org/10.1371/journal.pone.0153898
http://doi.org/10.1136/bmjopen-2022-060860
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.html
http://doi.org/10.2196/19007
http://doi.org/10.1007/s40520-022-02113-z
http://doi.org/10.1007/s40520-020-01588-y
http://doi.org/10.1123/japa.2018-0298
http://doi.org/10.1007/s11556-010-0055-8
http://doi.org/10.1155/2021/6647029
http://doi.org/10.1016/S0140-6736(10)61507-3
http://doi.org/10.1186/s12877-017-0683-1
http://doi.org/10.1352/1944-7558-122.6.525
http://doi.org/10.1111/opn.12091
http://doi.org/10.1177/0891988704264534
http://doi.org/10.1186/1471-2288-13-104
http://doi.org/10.4103/0972-2327.192890
http://doi.org/10.1093/ageing/30.1.77


Int. J. Environ. Res. Public Health 2023, 20, 3397 17 of 18

33. Robertson, M.C.; Campbell, A.J.; Gardner, M.M.; Devlin, N. Preventing Injuries in Older People by Preventing Falls: A Meta-
Analysis of Individual-Level Data. J. Am. Geriatr. Soc. 2002, 50, 905–911. [CrossRef]

34. Bowen, D.J.; Kreuter, M.; Spring, B.; Cofta-Woerpel, L.; Linnan, L.; Weiner, D.; Bakken, S.; Kaplan, C.P.; Squiers, L.;
Fabrizio, C.; et al. How We Design Feasibility Studies. Am. J. Prev. Med. 2009, 36, 452–457. [CrossRef]

35. World Health Organization. WHO Global Report on Falls Prevention in Older Age; World Health Organization: Geneva,
Switzerland, 2008.

36. Sari, Y.M.; Hill, K.D.; Burton, E.; Lee, D.A.; Lalor, A. Experiences of Indonesian people with dementia and carers undertaking a
telehealth-delivered exercise program. Gerontologist 2023. under review.

37. Washburn, R.A.; Smith, K.W.; Jette, A.M.; Janney, C.A. The physical activity scale for the elderly (PASE): Development and
evaluation. J. Clin. Epidemiol. 1993, 46, 153–162. [CrossRef]

38. Sayers, S.P.; Jette, A.M.; Haley, S.M.; Heeren, T.C.; Guralnik, J.M.; Fielding, R.A. Validation of the Late-Life Function and Disability
Instrument. J. Am. Geriatr. Soc. 2004, 52, 1554–1559. [CrossRef]

39. Myers, A.M.; Malott, O.W.; Gray, E.; Tudor-Locke, C.; Ecclestone, N.A.; Cousins, S.O.; Petrella, R. Measuring Accumulated
Health-Related Benefits of Exercise Participation for Older Adults: The Vitality Plus Scale. J. Gerontol. Ser. A Biomed. Sci. Med. Sci.
1999, 54, M456–M466. [CrossRef]

40. Delbaere, K.; Close, J.C.T.; Taylor, M.; Wesson, J.; Lord, S.R. Validation of the Iconographical Falls Efficacy Scale in Cognitively
Impaired Older People. J. Gerontol. Ser. A Biomed. Sci. Med. Sci. 2013, 68, 1098–1102. [CrossRef]

41. Delbaere, K.; Smith, S.; Lord, S.R. Development and Initial Validation of the Iconographical Falls Efficacy Scale. J. Gerontol. Ser. A
Biomed. Sci. Med. Sci. 2011, 66, 674–680. [CrossRef] [PubMed]

42. Mullen, S.P.; A Olson, E.; Phillips, S.M.; Szabo, A.N.; Wójcicki, T.R.; Mailey, E.L.; Gothe, N.P.; Fanning, J.T.; Kramer, A.F.;
McAuley, E. Measuring Enjoyment of Physical Activity in Older Adults: Invariance of the Physical Activity Enjoyment Scale
(PACES) across Groups and Time. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 103. [CrossRef]

43. Logsdon, R.G.; Gibbons, L.E.; McCurry, S.M.; Teri, L. Assessing Quality of Life in Older Adults With Cognitive Impairment.
Psychosom. Med. 2002, 64, 510–519. [CrossRef]

44. Kaufer, D.I.; Cummings, J.L.; Ketchel, P.; Smith, V.; MacMillan, A.; Shelley, T.; Lopez, O.L.; DeKosky, S.T. Validation of the NPI-Q,
a Brief Clinical Form of the Neuropsychiatric Inventory. Neuropsychiatry Clin. Neurosci. 2000, 12, 233–239. [CrossRef]

45. Zarit, S.H.; Reever, M.K.E.; Bach-Peterson, M.J. Relatives of the impaired elderly: Correlates of feelings of burden. Gerontol. 1980,
20, 649–655. [CrossRef]

46. Washburn, R.A.; McAuley, E.; Katula, J.; Mihalko, S.L.; Boileau, R.A. The Physical Activity Scale for the Elderly (PASE): Evidence
for Validity. J. Clin. Epidemiol. 1999, 52, 643–651. [CrossRef]

47. Lumempouw, S.F.; Misbach, J.; Diatri, N. Efficacy and safety of galantamine in the treatment of Alzheimer’s disease and
Alzheimer’s disease with cerebrovascular (mixed dementia). Med. J. Indones. 2007, 16, 94–100. [CrossRef]

48. Hébert, R.; Bravo, G.; Préville, M. Reliability, validity and reference values of the Zarit Burden Interview for assessing informal
caregivers of community-dwelling older persons with dementia. Can. J. Aging 2000, 19, 494–507. [CrossRef]

49. Utami, Y.H.; Dharmono, S.; Amir, N. The Relationship between Dependency and Caregiver Burden in Geriatric Patient; University of
Indonesia: Jakarta, Indonesia, 2013.

50. Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Hillsdale, N.J., Ed.; Lawrence Erlbaum Associates Inc.:
Mahwah, NJ, USA, 1988.

51. Aisyah, D.N.; Mayadewi, C.A.; Budiharsana, M.; Solikha, D.A.; Ali, P.B.; Igusti, G.; Kozlakidis, Z.; Manikam, L. Building on
health security capacities in Indonesia: Lessons learned from the COVID-19 pandemic responses and challenges. Zoonoses Public
Health 2022, 69, 757–767. [CrossRef]

52. Smith, M.L.; Steinman, L.E.; Casey, E.A. Combatting Social Isolation Among Older Adults in a Time of Physical Distancing: The
COVID-19 Social Connectivity Paradox. Front. Public Health 2020, 8, 403. [CrossRef]

53. Gough, C.; Barr, C.; Lewis, L.K.; Hutchinson, C.; Maeder, A.; George, S. Older adults’ community participation, physical activity,
and social interactions during and following COVID-19 restrictions in Australia: A mixed methods approach. BMC Public Health
2023, 23, 172. [CrossRef]

54. Hoffman, G.J.; Malani, P.N.; Solway, E.; Kirch, M.; Singer, D.C.; Kullgren, J.T. Changes in activity levels, physical functioning, and
fall risk during the COVID-19 pandemic. J. Am. Geriatr. Soc. 2022, 70, 49–59. [CrossRef]

55. Schröder-Butterfill, E.; Fithry, T.S. Care dependence in old age: Preferences, practices and implications in two Indonesian
communities. Ageing Soc. 2014, 34, 361–387. [CrossRef]

56. Sari, Y.M.; Burton, E.; Lee, D.A.; Hill, K.D. Current physiotherapy practice on delivering treatments for older people with
dementia in Indonesia: A cross-sectional study. Physiother. Res. Int. 2022, 27, e1931. [CrossRef]

57. Bello-Haas, D.V.; O’Connell, M.E.; Morgan, D.G.; Crossley, M. Lessons Learned: Feasibility and Acceptability of a Telehealth-
Delivered Exercise Intervention for Rural-dwelling Individuals with Dementia and Their Caregivers. Rural. Remote Health 2014,
14, 120–130. [CrossRef]

58. Angelopoulou, E.; Papachristou, N.; Bougea, A.; Stanitsa, E.; Kontaxopoulou, D.; Fragkiadaki, S.; Pavlou, D.; Koros, C.;
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