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Research Title:

Effects of a video-based mHealth program for the homebound older adults: A pilot
randomized controlled trial.

Relevance to NICHE vision and mission

Homebound older adults are among the highest users in health care systems. The high
use of health care services is related to their physical limitations compounded by
complex health and social care needs. When the health care system lacks the necessary
structure to effectively and efficiently support this population in the community, the use
of health care services tend to be higher. Homebound older adults can be difficult to
reach because they seldom participate and engage in community services due to their
functional limitations, which leaves their health needs largely unrecognized at an earlier
stage. This study tries to bring this group of older adults to the providers’ attention and
design a health-social oriented self-care mHealth program and subject it to empirical
testing. The aim of this study is shift the current reactive, cure-oriented approach to a
preventive and health promoting model, empowering the homebound older adults to take
an active role in their health, be responsive to their care needs, and subsequently
improve their holistic health. The main concept of this study is thus consistent with the
vision and mission of NICHE, which is to bring holistic health to mankind through
promoting the awareness of holistic health and practice of holistic health care.

Background:

The number of homebound older adults has been rising rapidly due to the ever-
increasing growth of aging population. The latest report showed that approximately 2
million older adults aged 65 and older in the United States are considered as homebound
[1]. Similar to the figures of several OECD countries (i.e. 5%-20%) [2], the prevalence
rate of homebound older adults in Hong Kong has been estimated at about 8.9% of the
population [3], with some estimating the percentage to be as high as 12.5% [4].
Homebound older adults are defined as those who confined to their home due to a
combination of chronic conditions and physical and functional impairments, and
normally not able to go outdoors more than once per week [5]. Their homebound state is
considered as a barrier to gain access to the community and restrict from joining
community programs. When these older adults experience health and social problems,
many of them struggle to manage on their own and rely heavily on acute and tertiary
care if no other help is available [2]. A statistical report revealed that homebound older
adults had significantly higher rate of emergency admission use and were more likely to
admit to hospital and long-term care facilities and consumed more health care
expenditures when compared to their non-homebound counterparts [6]. The high use of
health care services is not only related to their physical limitations and complex health
and social care needs, but also reflective of the lack of a comprehensive primary health
care structure to support the self-care of this population in the community [7].

In response to the need of those homebound older adults who live in old private housing,
the Hong Kong Red Cross initiates a community health care project that includes health
checks, social activities, health education, and emotional support since 2013 [8]. This
program aims to enhance the quality of life and improve health condition of homebound




older adults, as well as arouse the interest of other community organizations to pay more
attention to these vulnerable, but usually neglected group of people. Since then, District
Elderly Community Centre (DECC) and Neighbourhood Elderly Centre (NEC) also
provide a range of outreach services such as meal and laundry services, transportation,
health assessment, and provision of information on community resources to enable
homebound older adults remain living independently in their own homes [9]. These
services, though effective, encompass the problem of fragmentation and diversity in
objectives which may not optimally meet the holistic needs of the older adults.

In 2012, a program called Integrated Care and Discharge Support for elderly patients
(ICDS) has been launched in Hospital Authority to address the difficulties that
discharged elderly patients encounter when they return home. The program targeted at
frail elderly patients who are discharged from medical ward and at high risk for
functional decline and readmission [10]. For those older adults who are qualified for this
program, a health care team that includes geriatricians, nurses, occupational therapists,
and physiotherapists work together and provide pre-discharge planning, post-discharge
rehabilitation service, home safety assessment and modification, and counselling
through home visit and telephone follow-up in an effort to enhance continuation of
support in the community. While preliminary results showed that the program has
successfully reduced acute hospital admissions, hospital bed days and Accident and
Emergency department (AED) attendance episodes [10, 11], the ICDS program has a
few limitations. Firstly, it is hospital-based which service has theoretically focused on
curative rather than maintenance aspects of care. In the context of limited medical
resources, it seems impractical to provide consistent and sustainable care to discharged
homebound older adults primarily by hospitals. In the long run, health care has to shift
the paradigm from hospital-based, treatment-centred practice to a community-based,
more prevention focused model in order to shuffle off the growing burden of aging
population [12]. Besides, since this is a hospital-based program, it can only reach a
fraction of those who were admitted to the hospital, leaving the majority living
independently in the community unattended at an earlier stage before they become
frequent hospital user. Secondly, it does not facilitate the integration of patient
perspectives in care decisions related to their day-to-day living because the hospital-
based program is initiated by a illness-related reason and the care planning is designed
based on a medical model with limited patient involvement. These shortcomings suggest
that research adopting a community-based model is needed to build evidence to improve
the care for homebound older adults in Hong Kong.

Although homebound older adults have higher levels of comorbidity and physical
impairments than their non-homebound cohorts do, they have shown the ability to take
good care of themselves at home when they could be given opportunities to learn about
their health conditions. A feasibility study showed that homebound older adults were
able to access health information on the internet and managed their chronic diseases at
home after attending computer-training lessons [13]. Another pilot study demonstrated
that homebound older adults could successfully manage and adhere to their medicines
when they were offered a self-care agenda by pharmacists [14]. Evidence suggested that
people who are capable to adhere to self-care activities show a decrease in health
services utilization and the healthcare cost, with increase in satisfaction level, sense of
control, well-being, self-efficacy, quality of life, and most importantly, stay
independently in their own community as long as possible [15, 16, 17]. Yet, to date,
there are few programs attempted to empower the homebound older adults to take an
active role in their health.

Community health care organizations are frequently under economic constraints to
provide better services with fewer resources [18]. Mobile health (mHealth) is emerging




as a solution for overcoming this challenge and offering low cost, ready access, and
individualized care to people [19]. mHealth not only enables information sharing across
professional and organizational boundaries, it provides an easy-to-use platform for
connecting older adults electronically with the health care professionals without the need
of leaving home [20]. According to WHO, mHealth is defined as a medical and public
health practice using the core utility of mobile and wireless technologies to support the
achievement of health objectives [21]. A systematic review found that mobile instruction
video is the most commonly used and successful strategy in mHealth programs to
facilitate behavioral change, increase knowledge and understanding, and improve
compliance with medical instructions for older adults [22]. Evidence showed that video
have outperformed images or written words since they cannot convey dynamic body
language and facial expressions [23]. This delivery channel proves to be particularly
useful in older adults who have limited education, motivation and health literacy as
video requires less reading of multiple pages of written material [24]. Recent studies
integrating mobile instruction video in primary health services have demonstrated
positive results on promoting physical activity [25], balanced diet intake [26], and
medication adherence [27], which suggested that employing the video-format approach
as a platform for promoting self-care might be a viable way forward.

Existing studies of mHealth interventions have demonstrated inconsistent results on
improving self-care of older adults. A trial involved one-way video messages in a
diabetes care program showed that there was a larger rate of decline in blood glucose in
older adults who received the messages than those who received no messages, but the
difference was not statistically significant [28]. Another study provided basic program
information, video and a simple fact sheet about heart failure to a group of older adults
who have heart failure with the aim of improving their self-care ability [29]. The results
indicated that there were no significant differences in physical activity, health status, and
health care cost and utilization between intervention and control groups. In fact,
homebound older adults are a group of disabled person who have multiple health and
social needs, mHealth intervention that provided self-care information alone may not be
enough for them to remain living in the community. In order to promote their self-care
and independent living, building a health-social team in the community that can provide
individualized care is imperative. Within the team, nurse play an important role in
delivering and coordinating most of the health care services including continuous
comprehensive assessment, case management, health education, and medical and social
referral; while social worker is well-positioned to mobilize tangible community
resources, and provide psychological and financial reassurance. To our knowledge, there
is no investigating the use of health-social team with the support of mHealth on
empowering and promoting self-care of homebound older adults. This proposal therefore
endeavors to develop a mHealth program, with the integrated efforts of a health-social
team, on increasing self-care ability and health among homebound older adults and
submit it to empirical testing. This study adds to the knowledge gap in using mHealth
supported by a health-social team in enhancing quality of life and self-care and meeting
the needs of these particularly vulnerable older adults.

Originality and Impact:

Homebound older adults are an understudied population that often lives with multiple
chronic diseases. Without regular access to primary preventive care, these frail older
adults have high risk of moving into long-term care facilities rather than staying in the
community. As for the older adults themselves, they would prefer living independently
in their own homes rather than receive institutional care due to their emotional




attachment to their familiar and comfortable environment. Currently, the health and
social services provided to the homebound older adults in Hong Kong are both
manpower-intensive and episodic in nature. This study aims to facilitate age in place by
providing holistic care to these vulnerable, but usually neglected group of people with
the support of technology and a health-social team in the community. To our knowledge,
this program is one of the few to not only include the homebound older adults who are
traditionally excluded from the benefits of mHealth, but also empower them to take care
of themselves so as to increase their self-efficacy, quality of life, maintain basic and
instrumental activities of daily living, and reduce unnecessary hospital admission and
expenditure. It employs an approach that addresses the health and social needs of client
in a comprehensive way including environmental, psychosocial, physiological, and
health-related behaviors. We believe that these factors are inter-related and the
successful management of one aspect may enhance the impact of another. For example,
motivating the clients to observe healthy behavior and medication adherence can
improve health status, thus quality of life.

Research Questions, Aims and Hypotheses:

Aim:

The aim of this study is to test the effects of a video-based mHealth program and the
control group receiving usual care on health outcomes, perceived well-being and health
service utilisation.

Research questions:

1. Is there a difference in health outcomes (i.e. activities of daily living,
instrumental activities of daily living, medication adherence) between the intervention
group and the control group?

2. Is there a difference in perceived well-being outcomes (i.e. quality of life, self-
efficacy, depression) between the intervention group and the control group?
3. Is there a difference in health service utilisation outcomes (i.e. outpatient clinic,

emergency room admission, hospital admission) between the intervention group and the
control group?

Hypothesis:

There is no difference in health outcomes, perceived well-being and health service
utilisation between the subjects receiving video-based mHealth program and receiving
usual care.

Subjects and Study Methodology:

Study design:

This is a randomized controlled trial.

Setting and subjects:

This study is supported by five community centres run by the Lutheran group. The five
community centres are widely scattered throughout Hong Kong island, Kowloon, and
New Territories, which help maximize the generalizability effect of this program.

The leaders of the community centres will help draw a list of potential subjects. Simple
random sampling with fixed sample size will be employed to recruit subjects. The
inclusion criteria of this study include: (1) people who are aged 60 or above, (2) go
outdoor less than once per week in current 6 months [14], (3) living within the service
area of community centre, and (4) using smartphone. The exclusion criteria are: (1)
diagnosed with dementia, (2) unable to hear, see or communicate, (3) bed-bound, (4)
active psychiatric illness with recent hospital admission within last 6 months, (5) living
within an area with no internet coverage, and (6) already engaged in other mHealth




programs. The potential subjects will be approached and invited to participate in the
study. Consent form will be signed once the subject agrees to participate. The random
assignment schedule, generated using the computer software Research Randomizer, will
be compiled by a research team member who is not involved in subject recruitment. The
group assignments will be put in a sealed envelope and revealed sequentially at the time
of randomization. The research assistant, after successfully recruited a subject, will call
the research team member for the random assignment. The research team member who
has no knowledge of the identity of the subject will make the assignment based on the
computer number (1’ = video-based mHealth program; ‘2’ = control group). In this
study, the research assistant who collects the data is blinded but the subjects and the
health care providers who involve in the intervention are not.

Sample size

The sample size calculation is based on power analysis. Assuming a two-tailed alpha of
0.05, a probability of 0.2 for beta error (80% power), and an effect size of 0.436 after
taking reference of previous video-based mHealth programs with the same primary
outcome measure (self-efficacy) [30]. Eighty-four per group are required. With reference
to the 10% to 15% attrition rate reported in the previous programs [31, 32], we assume a
15% drop-out rate in this study, thus the total sample size needed is 97 participants per
group, i.e. a total of 194 participants. However, since this is a pilot study, according to a
study [33], at least 9% of the sample size of the main planned trial should be used. To
ensure the power is enough to estimate the group difference, 35% of the main planned
trial is set [34]. The total number of clients required therefore is 68.

Interventions

A 3-month program will be designed in this study. There will be two groups involved in
this study with description as follows.

Video-based mHealth program

This group of participants will receive a video-based mHealth program which includes
two main elements: 1) nurse case management supported by a social service team, 2)
individual-specific video messages covering self-care topics delivered via smartphone.
Upon enrolment, each client in the intervention group is assigned to a nurse case
manager. The nurse case manager will conduct a structured assessment by using the
Omaha System via telephone. The Omaha System is a comprehensive assessment-
intervention-evaluation tool that identifies 42 problems under the domains of
environmental, psychological, physiological, and health-related behaviours. The Omaha
System has been found to be applicable for older adults in the community and proven
valid to be used in Hong Kong [30]. Following assessment, nurse case manager will
guide and empower the clients to set their own goals and co-decide their own plans to
manage their health problems.

Apart from monitoring the progress of the clients in accordance to the contract goals in a
weekly telephone call, the nurse case manager will also send weekly, individual-specific
videos of tips and reminders via smartphone. These videos cover topic of importance to
clients according to the result of the Omaha System. The content of videos includes but
not limits to chronic disease self-management, healthy behaviours, simple self-care
practices, and medication knowledge. The selected videos are limited to ten minutes to
accommodate the short attention span of older adults [35]. All videos that provided to
the intervention group are originating from reliable sources such as Hospital Authority,
Department of Health or credible health or charity organizations. Nurse case manager
will first send a testing video to the client for the first time to ensure that the client can
receive the video on his/ her mobile. The client can either download the videos or view
online. The videos will run continuously unless the client presses the “pause” button.
Videos can be replayed once clicking the “play” button again.




A protocol for referral system will be established with the full support of health-social
team in accordance with the conditions and the needs of the client. The nurse can initiate
client referral according to the set guidelines. The health referrals include primary care
consultation and hospital service if indicated. Social referrals include home meal service,
psychological counselling and the like. In this team, the nurse case manager is
responsible to provide health-related services such as health education and drug
compliance monitoring, while social workers can provide services including arrange
home-delivered meals, provide psychosocial support, and mobilize community resources
available in the district. A monthly case conference will be held in the community centre
between nurse case manager and social worker. Issues such as progress and concern of
the clients, suggestions for interventions, and requirement of modification or adjustment
of goals will be discussed during the meeting. The shared responsibilities are based on
standardized protocols and agreed referral forms and records.

Control group

Both the intervention and control groups will receive their respective community
services as usual. The most common services provided by community centres include
meal and laundry services, transportation service, health check and education, and social
activities, but most of them are episodic in nature. Social calls will be provided to the
control group clients by a research team member who will not involve in data collection
to minimize possible social effects. The social questions such as “where will you go
tomorrow?”” and “what is your favourite TV program?” will be set in the protocol. The
research team member will strictly follow the protocol and will not provide health
advice. The clients will be asked to seek medical help whenever the older adults express
concern about their health. The flow of the intervention program can be found in
supplementary figure 1.

QOutcomes and Data Analysis:

Data will be collected at two time points—pre-intervention (T1) and post-intervention
(T2). The baseline and the post-intervention data will be collected by the research
assistant who is blinded to the grouping. The research assistant will be trained and tested
on the inter-rater and intra-rater reliability. Five percent of the data will be randomly
selected for independent review to ensure data quality.

Outcome measures

There are 4 sets of measures: namely demographics, health, perceived well-being and
health service utilisation outcomes.

Background demographic data

The background demographic data that collected at baseline include age, gender,
education level, marital status, years of using smartphone, work status, accommodation
type, financial status, family living in the same household, and caretaking support. The
entire set of baseline measures has been validated and its reliability confirmed in
previous study [35].

Health outcomes (activities of daily living, instrumental activities of daily living,
medication adherence)

Activities of daily living will be measured by the Chinese version of Barthel index. This
20-item questionnaire was validated with a reported inter-rater reliability of 0.99 [36].
Instrumental activity of daily living will be measured by the Chinese version of Lawton
Instrumental activity of daily living [37]. The scale covers tasks such as telephone,
shopping, meal, and transport. The Cronbach’s alpha internal consistency and the inter-
rater reliability was 0.86 and 0.99 respectively [37].

Medication adherence will be measured using the Adherence to Refills and Medication




Scale [38]. The 12-item self-reporting questionnaire was designed to assess the
respondent’s ability to take and refill all prescribed medications under different
circumstances. It has been shown to be highly valid in identifying medication adherence
issues of community-dwelling older adults [38].

Perceived well-being outcomes (quality of life, self-efficacy, depression)

Quality of life will be measured by SF-12v2 which has been translated, validated and
proven reliable for use among the Hong Kong Chinese population. The internal
consistency and test-retest reliabilities were good, and the SF-12v2 summary scores
explained more than 80% of the total variances of the SF-36v2 summary scores [39].
Self-efficacy will be measured by General Self-Efficacy Scale. This scale is used to
determine how people judge their ability to handle difficult situations or solve their own
problems, and thus can be a way to assess the effectiveness of empowerment programs.
The scale has been validated with high Cronbach’s alpha internal consistency (0.89)
[40].

Depression will be measured by the Chinese version of the Geriatric Depression Scale
[41]. Good validity and reliability were reported in this scale, with criterion-related
validity 0.95 and test-retest reliability 0.85 among the elderly Chinese population [42].
Health service utilisation outcomes (outpatient clinic, emergency room admission,
hospital admission)

Health service utilisation will be measured by the number of attendances to government
out-patient clinic, and number of unscheduled visits to the emergency department and
hospital admission.

Data analysis

Descriptive analyses will be used for describing the data collected in the baseline such as
background demographic data. The baseline descriptors will be presented as mean and
standard deviation for continuous variables, median and quartile range when the
continuous variables are not normally distributed, and percentage and frequency for
categorical variables. The intervention group and the control group will be compared on
all demographic data to ensure the randomness of the group assignment and to identify
possible need of adjustment in further analysis. Poisson regression will be used to
examine the mean difference of health service utilisation outcomes. Generalized
Estimating Equation will be used to compare any differences in health and perceived
well-being outcomes between groups. The Chi-squared test or Fisher’s exact test will be
used to compare any differences in background demographic data and the three sets of
outcomes. Intention-to-treat (ITT) will be used as the primary analysis for missing data
in this study.

Ethical and Safety Considerations:

This study will not cause any discomfort or painful sensation to participants. Information
about and an explanation of the ethical observations of the study will be provided to all
eligible participants and they will be asked to sign an informed consent. Participants will
be reassured that they can withdraw from the study any time without any adverse
consequences. They will remain anonymous and all data will be identified by a case
number only. All data collected from questionnaires will be stored in a cabinet that
required password to open. The results of this study may be used in future research and
for publication. Ethical approval will also be sought from the Human Subject Sub-
committee of the Hong Kong Polytechnic University.
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