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Introduction

Background
Ischaemic heart disease is a global disease burden and remains as 

the highest cause of death and disability among developing countries 
such as Malaysia for the past decade [1-3]. National statistics estimated 
among adult Malaysians, 17.5% are living with diabetes, 30.3% with 
hypertension, 47.7% with hypercholesterolemia and 17.7% with 
obesity, and these non-communicable diseases (NCDs) contributed 
to an estimated USD 3.09 billion of economic loss due to reduced 
labour productivity and burden of disease cost [4].  With the recent 
COVID-19 pandemic, the need for public health measures intended to 
curb its spread may promote a sedentary lifestyle [5, 6], posing a threat 
to further increasing the incidence and prevalence of cardiovascular 
disease in the nation.

Cardiac rehabilitation (CR) is a cost-e�ective, Class IA 
recommendation for cardiovascular (CV) secondary prevention [7-10] 
and has shown to improve control of cardiovascular risk factors, exercise 
capacity, quality of life, hospital readmission rates and mortality rates 
[11, 12]. However, despite its proven bene�ts, enrolment and adherence 
to CR is still low, with an overall uptake rate ranging between 30-50% 
[13-15], due to various patient or service-related barriers. One strategy 
to overcome these barriers and improve CR uptake is a home-based CR 
program. Home-based CR (HBCR) program is proven to have similar 
outcomes compared to centre-based program (CBCR) in improving 

cardiovascular risk factors, psychological status, and exercise capacity 
[16], better adherence to CR [17], and a better-improved quality of life 
[18].

However, the setting of HBCR in the Western countries where 
promising outcomes were seen including frequent nurse-led phone 
call follow-ups, scheduled home visits by trained allied health sta�, 
and having equipped exercise facilities in the community, has yet to be 
made available in a middle-income country like Malaysia. Like many 
developing countries, CR spots per IHD patient is relatively low [19], 
and the service is only available at tertiary hospitals with in-house 
rehabilitation medicine services, mostly in capital cities. A single-
centre observational study highlighted logistical barriers, work/time 
con�icts, and healthcare barriers as the main CR barriers perceived 
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Abstract
Background: Home-based cardiac rehab (HBCR) program is a potential solution to overcome CR barriers, 

however its setting in Malaysia is still in its infancy. Reduced physical interaction with CR providers among HBCR 
participants may also mean reduced cardiovascular knowledge-sharing opportunities. We hypothesized by delivering 
an education material using a commonly used internet-based instant messaging app to HBCR participants may 
compensate for this limitation and improve outcome and subsequently improve HBCR delivery.

Aims: To assess the feasibility and impact of a digital education material in improving clinical and behavioural 
outcomes in home-based CR phase 2 (CRP2) participants.

Methods and Results: A prospective, multiple assessment study was conducted involving home-based CR 
patients in a single center. Research participants were given digital educational material via an internet-based 
instant messaging app at the beginning of CRP2 and followed up for 12 weeks. The frequency of monthly face-
to-face follow-up with CR providers remained unchanged. The uptake rate was 91.3%, with an 80% adherence 
rate. 92.9% who completed the intervention complied with the CRP2 program. The majority of participants reported 
positive feedback and high acceptability for this intervention. In a pre/post comparison to intervention completers, 
improvement was noted in the ABCD-risk score, smoking cessation, medication adherence, compliance to weekly 
exercise, and treadmill exercise stress test endurance parameters.

Conclusion: A digital education material shared via an internet-based instant messaging app is a feasible 
intervention to HBCR participants and has a positive impact on behavioural and clinical outcomes.
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by Malaysians [20]. In addition to the low CR density, Malaysians in 
suburban and rural areas face multiple geographical and socioeconomic 
barriers, adding to the low CR uptake; hence any work to improve 
HBCR delivery should be made a priority. With the recent experience 
of the COVID-19 pandemic where non-emergency hospital visitations 
were discouraged and non-essential medical services including CR 
needed to be reduced, HBCR became the sole option for CR survivors.

Educational interventions tailored to patients with coronary artery 
disease (CAD) are proven to improve disease-related knowledge, self-
management behaviours [21], and health-related quality of life [22], 
and event recurrences. Unfortunately, although patient education 
is considered a core component of CR, no educational program has 
been standardized globally and locally. In addition, most available 
patient education materials are developed in Western countries which 
some recommendations such as dietary advice and practical lifestyle 
modi�cation tips may not be culturally adaptable. As opposed to 
CBCR, HBCR participants have lesser face-to-face interaction with CR 
providers, which may lead to lesser opportunities for this heart-healthy 
education to be delivered e�ciently thus, jeopardizing the e�ort to 
promote secondary prevention in CR.

We aim to improve the delivery of HBCR in Malaysia by 
formulating culturally adapted comprehensive education material to 
HBCR patients that is shared using a commonly used internet-based 
instant messaging mobile app (IBIMMA) to compensate for the 
reduced physical interaction with CR providers. Before proceeding to 
a larger scale, controlled study to de�ne its e�ectiveness in improving 
behavioural and clinical outcomes in HBCR participants, a pilot study 
to assess its feasibility and apparent impact is deemed necessary. �e 
objectives of this study are to determine the feasibility of providing a 
structured patient education material (SPEM) to HBCR participants, 
and to assess the impact of SPEM on their behavioural and clinical 
outcomes, cardiovascular (CV) risk knowledge, perceived CV risks, 
and perceived bene�ts and intention to a heart-healthy lifestyle.

Method
Study design

�is study employs a prospective multiple assessment baseline 
design to assess the impact of SPEM by comparing multiple outcome 
measurements obtained in di�erent phases, throughout the second 
phase of CR (CRP2), which is the intensive phase of outpatient CR.

Study Setting and Participants

�is study took place at an outpatient cardiac rehabilitation clinic 
in a tertiary university hospital in Kuala Lumpur. �e standard practice 
in this centre for HBCR participants is a 4-weekly appointment with 
CR physiotherapists and occupational therapists, while their CBCR 
counterparts are seen once weekly for 12 weeks. At the end of the 12 
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outpatient appointments with CR providers which is once in 4 weeks, 
remained unchanged.

Outcomes

Feasibility

Feasibility was assessed by the uptake rate, adherence rate, 
compliance to CR, and participants’ feedback. Uptake rate is the 
proportion of eligible participants that agreed to participate in this 
intervention. Adherence rate is the proportion of participants that 
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was lost to follow-up. All participants that were eligible, o�ered for this 
intervention, and participated in this intervention were male.

�is study yields an 80% adherence rate whereby 16 out of 20 
participants completed reading SPEM by self-reporting. �e reasons 
for non-completing were preference for a hardcopy education material 
(n=1), work/time con�ict (n=1), and 1 participant who is a native 
Mandarin speaker reported language barrier as the reason for non-
completion. Out of the 16 SPEM completers, 2 dropped out from CRP2 
due to medical reasons (n=1 knee osteoarthritis, n=1 active COVID-19 
CAT-4 infection). Demographic characteristics of the 14 participants 
that completed SPEM are outlined in (Table 1).

With regards to CR compliance, 92.9% of participants that 
completed the intervention (n=13) completed CRP2, whereas none of 
the non-SPEM users completed CRP2.  None of the participants that 
completed this intervention reported any major adverse cardiovascular 
and cerebrovascular events (MACCE) during exercise sessions at home 
and at the centre.

Participants’ Feedback

Most participants agreed that having SPEM delivered via IBIMMA 
in addition to their CR program is acceptable, brought a positive impact 
on their health and physical �tness, helped them to better understand 
their disease and the importance of the CR program, and felt that they 
would reuse this material and share with others who might have the 
similar condition (Figure 2a). 3 participants preferred a hardcopy 
SPEM if they were given the option to choose. General feedback is as 
outlined in the end of the text.

Impact of Spem 
Behavioural and clinical outcomes

Only 2 participants were active cigarette smokers prior to initiation 
of CRP2, and both reported a signi�cant amount of reduction in the 
amount of cigarette stick smoked per day at the end of CRP2. 3 other 
participants abstained from smoking 6 months prior to initiation of 
CRP2, and all of them remained abstained until the completion of 
CRP2 (Table 2a).

In relation to medication adherence, 5 participants reported some 
degree of likelihood to miss their daily medication at the beginning of 
CRP2 and most of them reported improvement in this behaviour at 
the end of CRP2. All other participants that reported “never” to miss 
their daily medication for the past 1 month maintained this behaviour 
throughout the 12-week follow-up (Table 2a).

Generally, all participants recorded an improvement in hours of 
exercise per week throughout the 12-week duration, and 57% (n=8) 
achieved the recommended exercise duration of a minimum of 150 
minutes per week (Table 2a, Figure 3). 1 participant was unable to 
perform the post-exercise stress test due to logistic reasons, hence 
excluded for comparison. Overall, there was observed improvement 
of all cardiorespiratory endurance parameters including peak METs 
(mean change 1.3 ± 1.4), exercise duration (mean change 94.2 seconds 
± 85.5), and stage completed (mean change 0.7 ± 0 .7) as summarised 
in (Table 2b).

Knowledge and perceived cardiovascular risk, perceived 
heart-healthy practice benefits and intention

�e ABCD-Risk Questionnaire showed a mean total score 
improvement by 4.3 (±4.7), with the greatest mean change noted in 
the perceived CV risk section (mean change 3 ± 4.5), followed by 
CV knowledge (mean change 0.7 ± 0.8). �ere was no change in the 
perceived bene�ts and intention section. 1 participant did not complete 
the post-test assessment, hence excluded from the summarised result.

Unsurprisingly, participants that had marked improvement in the 
ABCD-risk score showed positive improvement in the behavioural 

Figure 2: Participant feedback: (a) Mean satisfaction score using a 5-point-Likert scale. Participants were asked to rate each statement out of 5: 1=strongly disagree, 
2=disagree, 3=neutral, 4=agree, 5= strongly agree. Adapted from Windholtz et al. [37] and Clark et al. [38].

Characteristics n(%)
Age (years) 55.6 (±7.2)
Gender

14 (100)
0 (0)

Male
Female
Race

7 (50)
2 (14.3)
5 (35.7)

Malay
Chinese
Indian

Working Status
7 (50)
1 (7.1)
1 (7.1)
1 (7.1)
4 (28.7)

Private sector
Public sector
Self-employed
Unemployed
Retired

Education Level
1 (7.1)
2 (14.3)
11 (78.6)

Primary
Secondary
Tertiary
Perceived Cardiac Rehab Barrier

12 (85.7)Concerns regarding COVID-19
Logistic 2 (14.3)
Co-morbidities

11 (78.6)
12 (85.7)
13 (92.9)

Type II DM
Hypertension
Dyslipidaemia
Revascularization procedures

10 (71.4)
4 (28.6)

PCI
CABG

Table 1: Demographic characteristics of participants that completed SPEM (n=14).
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Figure 3: Mean hours of exercise per week from week 1 to week 12 amongst recruited subjects receiving SPEM.

Pa
rt

ic
ip

an
t ABCD Risk No of cigarette smoked per 

day
Likelihood to miss daily 

medication
No of exercise hours per 

week
Number of attended CR 

sessions (total 3)

Pre Post Change Pre Post Change Pre Post Pre Post
1 64 71 7 30 6 -24 never never 0 176.2 3/3
2 58 61 3 0 0 0 never never 0 182.5 3/3
3 57 72 15 40 4 -36 Once/ month never 0 345 3/3
4 56 57 1 0 0 0 Once/ month never 0 307.5 3/3
5 56 62 6 0 0 0 never never 0 180 3/3
6 55 62 7 0 0 0 never never 0 157.5 3/3
7 52 55 3 0 0 0 Once/ month never 0 155.25 3/3
8 56 58 2 0 0 0 never never 0 105 3/3
9 62 61 -1 0 0 0 never never 0 145 3/3
10 68 68 0 0 0 0 never never 0 197 3/3
11 61 61 0 0 0 0 never never 0 97.5 3/3
12 55 67 12 0 0 0 Once/ month never 0 77.5 3/3
13 59 60 1 0 0 0 Once/ week never 0 117.25 3/3
Mean (SD) 58.4 

(4.2)
62.7 
(5.1)

4.3 (4.7) - - - - - 0 (0) 163.2 (79.4) -

Table 2(a): Summary of outcome assessments: (a) ABCD risk scores and behavioural outcomes (smoking status, medication adherence, weekly hours of exercise) and 
CR compliance (total attended CR face-to-face sessions).

Participant No of exercise hours 
per week

Endurance parameters measured by treadmill exercise stress test
Peak METs value Exercise duration (sec- 0 1 475.2426 297test
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telemedicine in a home-based rehabilitation program for future 
use and can be readily utilized should a health emergency like the 
current Covid-19 pandemic arise again. Provision of CR program 
to all Malaysian economic strata which was previously limited by 
a geographical barrier, e.g., distance from CRP centres exceedingly 
more than 20km; demographic barrier, for example, those of lower-
income group defaulted due to time and �nancial commitment or 
elderly population depending on others to attend hospital visits, could 
hopefully be improved. In addition, decentralization of CR services 
from the hospital overcomes age and gender-speci�c issues o�en seen 
in mix-age or mix-gender therapy sessions.

Conclusion
Providing digital education material via an internet-based 

instant messaging app is feasible, and yields a positive impact on CR 
compliance, behavioural and clinical outcomes, cardiovascular risk 
knowledge, perceived cardiovascular risks, and perceived intention to 
practice a heart-healthy lifestyle. Future controlled, randomized studies 
can elucidate to the e�ectiveness of this intervention and applicability 
of its e�ects.
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Participant feedback: Participants’ general feedback from an open-ended 
question.

General feedback from participants
• “This education material helps me to understand about my health condition 

better”

• “What I like the most about this education material is the ease of 
understanding the information. The colourful graphic made reading 
interesting”

• “I like it as I can access the information at anytime and anywhere”

• “This education material that I received helps me to understand the risk of 
a recurrent attack”

• “I would like to suggest participants given an option to choose from a digital 
version or a printed version”

• “I feel this education material should be shared to many others; in fact, I 
have started to share this education material to my friends”

• “I would suggest a downloadable PDF version of this file is also offered to 
us” 
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