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Post-Acute Myocardial Infarction: A Randomised 
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3 National University Hospital, 5 Lower Kent Ridge Road, Main Building 1, CCU, Singapore 119074; 

Karen_wl_koh@nuhs.edu.sg (K.W.L.K.); anand_ambhore@nuhs.edu.sg (A.A.A.); Ping_CHAI@nuhs.edu.sg 

(P.C.) 

* Correspondence: nurpk@nus.edu.sg (P.K.Y.); Tel.: (65) 6516 7789 

Abstract: Acute myocardial infarction (AMI) is a leading cause of morbidity and mortality 

worldwide. This study aimed to test the efficacy of a newly-developed symptom self-management 

program on health outcomes among inpatients post-AMI. A pilot randomised, controlled trial was 

utilised. A convenience sample of 90 was recruited from a tertiary hospital in Singapore. Adult 

inpatients with post-AMI were randomly assigned to the three groups: IManage-HSet, IManage-FF 

or control group. Sample size was computed using power analysis. Data were collected through 

self-reported questionnaires and physiological instruments. Data analyses included univariate 

statistics, analysis of variance and repeated measure analysis of variance. Ninety participants were 

recruited with 30 in each group. Participants in the IManage-HSet and IManage-FF group had 

significantly greater relaxation (ηp2 = 0.11), lower objective stress (ηp2 =0.14), and greater knowledge 

(ηp2 = 0.62) than those of the control group. The two intervention groups had lower subjective stress 

(ηp2 = 0.04), depression (ηp2 = 0.01), and anxiety (ηp2 = 0.03) than the control but such differences did 

not achieve statistical significance. Furthermore, most participants reported that they were satisfied 

with the programs and they provided positive comments on the contents, educational materials and 

relaxation practice. This pilot study supports the potential benefits and feasibility of the IManage-

VR and IManage-FF interventions on stress, perceived relaxation, knowledge and patient 

satisfaction. Contents of the symptom management interventions could be added into current 

cardiac rehabilitation programs. Future RCTs with multi-centered sites and larger sample size are 

required to further test the intervention. This study was prospectively registered with the 

International Standard Randomised Controlled Trial on the 5th August 2014 with registration 

number ISRCTN61027816. 

Keywords: acute myocardial infarction; anxiety; depression; stress; symptom self-management 

intervention; virtual reality device 

 

1. Introduction 

More than 17 million people worldwide experience cardiovascular diseases (CVDs) each year 

(World Health Organisation [1,2]. CVDs have various forms such as ischemic heart disease, 

cerebrovascular disease, and congestive heart failure [3]. The top cause of death is ischemic heart 

disease (IHD) resulting in acute myocardial infarction (AMI or heart attack) [4]. In Singapore, IHD is 

the third leading cause of hospitalization and mortality in 2019 [4]. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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AMI reflects irreversible damages to the heart muscle resulting from diminished blood supply 

to the heart [5]. People experiencing AMI reported severe and diffuse chest pain, which may radiate 

to arms, jaws and back [6]. Evidence suggests that stressful life, diabetes, hypertension, 

hypercholesterolemia, smoking, and alcohol consumption increase the risk of developing AMI [7]. 

Patients post-AMI reported lowest quality of life (QoL) after an AMI episode [8]. Low QoL is linked 

with the feeling of shock after receiving the AMI diagnosis, fatigue, loss of job, loss of income, and 

changes in social and family life [9,10].  

Stress refers to nonspecific physiological or psychological responses of the body to noxious 

stimuli from environment [11]. A vicious cycle between stress and AMI is observed. On the one hand, 

stress may contribute to the development of AMI, medical complications, harmful life style and 

psychological symptoms, higher mortality risk and hospital admission [12–14]. On the other hand, 

AMI may traumatize the patients, and thus increases their stress. Women reported significantly 

higher stress post-AMI than male [15] and post-AMI stress is linked with psychological symptoms 

including depression and anxiety [16].  

Depression is characterized by persistent depressed mood, anhedonia, changes in body weight, 

sleep problems, fatigue, poor concentration, feeling of guilt and suicidal ideation [17]. The risk of 

suicidal thought was increased during the first month of AMI conditions [18]. Anxiety is manifested 

by persistent and excessive worry about various things, restlessness, fatigue, poor concentration, 

muscle aches and sleep problems [17]. The prevalence of anxiety is in the range of 24% - 31% among 

patients post AMI [16] and anxiety may trigger the next episode of AMI. There is a need to help 

patients post-AMI manage their stress, depression and anxiety more effectively. 

Symptom self-management refers to an individual’s ability to use their cognitive and 

behavioural efforts to regulate symptoms resulting from AMI (19). To our knowledge, there are 

limited studies examining symptom self-management interventions for people post-AMI. However, 

a systematic review suggested that face-to-face psychosocial interventions improved stress and 

anxiety among people with CVDs [20]. A randomized controlled trial (RCT) suggested that a face-to-

face psychosocial intervention improved anxiety, depression and perceived relaxation on inpatients 

with IHD in Singapore (21).  

Virtual reality (VR) is a set of technologies comprising graphical presentations, sounds, and 

synthesized forces/sensations that generate a convincing interface where an individual is immersed 

in an interactive virtual world [22]. VR has two major components: immersion and presence. The 

former signifies how the technical aspects (such as visual, audio and tactile sensations) are offered to 

generate illusions of reality [22]. The latter reflects a subjective psychological state and indicates how 

the users are absorbed in the virtual world and respond physically and emotionally to it like being in 

the actual place [22].  

The first immersive head mounted display for virtual reality (HMD-VR) was invented in 1968 

[23].  The device was later modified and it has become more portable, affordable and desirable [23]. 

A scoping review suggested that HMD-VR can be used to deliver interventions for patients with 

stroke, spinal cord injuries, and congenital limb deficiency [24]. Another systematic review indicated 

that HMD-VR were effective in delivering educations for healthcare providers and students [25]. The 

HMD-VR appeared to be salient, motivating, and engaging; and non-inferior to a face-to-face 

traditional method of teaching [24]. Nevertheless, it is unclear if the non-immersive HMD will 

produce similar positive effects.  

Thus far, there is limited evidence on the effectiveness of face-to-face symptom self-management 

programs for people post-AMI. Furthermore, it is unknown if non-immersive HMD can be used to 

deliver self-management programs for people post-AMI. Consequently, we developed a symptom 

self-management program that can be delivered via non-immersive HMD (IManage-HSet) and 

traditional, face-to-face method (IManage-FF). Contents of the interventions were adapted from the 

previous systematic review concerning other psychosocial interventions (19) and pilot RCT 

conducted in Singapore (21). Both IManage-HSet and IManage-FF had the same education contents. 

This study aimed to evaluate the two programs on people post-AMI. Research questions are: 
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1. In comparison with a control group, will the symptom self-management program delivered 

via non-immersive HMD (IManage-HSet) enhance participants’ knowledge, perceived 

relaxation and satisfaction; while reducing objective stress, subjective stress, anxiety and 

depression? 

2. In relation to the control group, will the symptom self-management program delivered face-to-

face (IManage-FF) increase participants’ knowledge, perceived relaxation and satisfaction; 

while decreasing objective stress, subjective stress, anxiety and depression? 

2. Materials and Methods 

2.1. Research Design 

This study was a single-center RCT using three arms in 1:1:1 ratio. Participants were randomly 

allocated to one of these groups: a) IManage-HSet, b) IManage-FF, or c) control group (Figure 1). A 

random allocation list was generated by the principal investigator using a computer generation 

software. The allocation list was concealed from other researchers until recruited participants 

completed baseline measurements [26]. All participants were assigned a unique identification 

number (ID) sequentially according to order of entry to the study. After the baseline assessment, they 

were allocated to the group that contained the number that match with their ID. Participants were 

aware of the group allocation. However, we asked them not to reveal any research information with 

other patients. All healthcare providers in hospital were blinded to the group allocation. However, 

research staff were not blinded as they had to coordinated with hospital staff and delivered the 

interventions.  

 

Figure 1. Modified CONSORT diagram. Note: a) IManage-VR = the symptom self-management 

intervention programme through virtual-reality device, Manage-FF = the symptom self-management 

intervention programme through a face-to-face method. b) PR= the perceived relaxation scale; 

PM=Physiological measures of objective stress (blood pressure, heart rate, skin temperature). 

2.2. Participants 

A target population included adults post-AMI who were hospitalized at a cardiac care unit 

(CCU) in a tertiary hospital in Singapore. A convenience sample was used to recruit potential 

participants. Eligibility criteria encompassed adult inpatients who: a) aged 21-65 years, b) had a 

Allocated to IManage-VR 
 and Standard Care (n=30)

 
Allocation Allocated to IManage-FF  

and Standard Care (n=30)
Allocated to Standard Care 
only (n=30)

Session 1 

-  Topic: VR-Stress/Stress 
Management and VR-relaxation
- Data collection [PR, PM]

Session 2 
 - Topic: VR-Emotion/Emotion 
Management and VR-relaxation
- Pre- and post-session data 
collection [PR, PM]
- Post-test Questionnaire

Analyses = 30   

 
Enrollment 

 
Intervention Session 1 

-  Topic: Stress/Stress 
Management and relaxation
- Data collection [PR, PM]

Session 2 
 - Topic: Emotion/Emotion 
Management and relaxation
- Pre- and post-session data 
collection [PR, PM]
- Post-test Questionnaire

Analysis = 30

Session 1 

-  Data Collection [One hour 
later] PR and PM

Session 2 
 - Data Collection: PR and PM
-  Data Collection one hour later 
PR and PM

- Post-test Questionnaire

Analysis = 30

 
Assessed for eligibility (n=150) 

Randomized (n=90)  

Analysis 

Exclusion (n=60): 
- Not meeting eligibility criteria
- Decline to participate
- Other reasons (early 
discharge, receiving intubation 
and physical symptoms)
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diagnosis of AMI by their physician, and c) were able to communicate in English. Participants would 

be excluded if they had severe complications such as congestive heart failure, unstable angina, 

uncontrolled arrythmia, and severe hypertension with blood pressure more than 200/120 mmHg. 

Those with a confirmed diagnosis of mental disorders would also be excluded as they might affect 

study outcomes or add more stress to the participants.   

Power analysis for repeated measure of variance (RMANOVA) was used to estimate a sample 

size (27). The following elements were required: correlations among study variables ranging from 

0.50 to 0.75, type-I error (α) = 0.05, type II error (β) = 0.2, the number of pre-measurement measures = 

7, and the number of post-measurement measures = 7. Taken all together, an adequate sample size 

for each group would be at least 20 (27). However, to account for possible attrition, 30 participants 

would be recruited for each group, making a total sample size of 90. 

1.3. Intervention 

Participants in the intervention groups received standard care plus IManage-HSet  or IManage-

FF programs. The control group received only standard care.  

1.3.1. The IManage-Hset Program 

The IManage-HSet program entailed two one-hour individual-based symptom self-

management sessions delivered on two consecutive days (Table 1). This program, delivered via a 

headset device, comprised an educational component and practice of relaxation techniques. 

Participants sat or lied down in a comfortable position while wearing a headset SONY HMZ-T2 (28).  

Table 1. Outline of the IManage-HSet program (two-daily sessions). 

Session Topics Activities 

0 

(One hour) 

 

Standard Care 

- Education about AMI and

management of AMI (such as

including medication adherence,

healthy diet, and exercise) 

 

-  A single-session, individual-based, 

one-hour education session. 

 1 

(One hour) 

The IManage-HSet programme:

Stress and Stress Management 

-  Education Component 

 

- Practice of relaxation techniques 

 

 

 

- Education videos #1: Stress-

Demolishing Room 

- Relaxation videos #1: Escape: A

Fantastic Journey to Relaxation  

 2 

(One hour) 

The IManage-HSet programme:

Emotion and Emotion Management 

-  Education Component 

 

- Practice of relaxation techniques 

 

 

 

- Education videos #2: Emotion

Wellness Room   

- Relaxation video #2: Escape: A

Fantastic Journey to Relaxation  

Note: IManage-HSet program = symptom self-management program delivered through a headset SONY 

HMZ-T2. 

The SONY HMZ-T2 is a light device with an adjustable headband with attaching earbuds. With 

this headset, a user can watch 3D movies with a big-screen cinematic experience, play 3D games and 

hear sound effects produced by the virtual-phone technology (28). Although a non-interactive mode 

was used in our study, this headset offered a high definition screen (1280 x 720) and allowed vivid 

video experiences with virtual surround sound (26). It was also expected that participants would 

engage in pleasant learning experiences without environmental distractions. 
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During the Stress and Stress Management session (session 1), participants viewed an education 

video, Stress Demolishing Room, via the headset. To make the education more interesting, the video 

was presented as a story, where a student nurse spoke to a viewer and described information 

regarding AMI, its treatments, stress and available strategies to manage stress. Case scenarios, stories, 

images and video clips were also presented. Subsequently, the participants viewed two relaxation 

videos (A fantastic journey to relaxation Track a and b) to guide their practice on abdominal breathing 

and muscle relaxation. The abdominal breathing track contained beach-theme images while the 

muscle relaxation track showed meadow, mountain and rain forest images. A soothing female 

narrator was also presented with calming music.  

During the Emotion and Emotion Management education (session 2), participants watched an 

education video, Emotional Wellness Room. This video was presented in a scenario where a nurse 

and a patient with post-AMI having a conversation about emotions, emotional problems (anxiety and 

depression) and possible strategies to manage the emotional problems. Case scenarios, images and 

video clips were also used to maximize the learning process. Subsequently, participant watched three 

short videos (via the headset) to guide relaxation practice. The videos encompassed abdominal 

breathing, a fantastic trip to Japan (images concerning vibrant flowers and colourful gardens), and a 

relaxation trip to Bhutan: A land of happiness (images about nature, mountain landscape, and river 

valley). (Supplementary file: Appendix A, B).  

2.3.2. The IManage-FF Program 

The IManage-FF Program is a two one-hour individual-based symptom self-management 

intervention delivered on two consecutive days.  It contained two major components; education and 

the practice of relaxation techniques (Table 2). However, this program was delivered using a 

conventional face-to-face method. The first session delivered knowledge concerning stress and stress 

management. Then, participants practiced abdominal breathing and muscle relaxation guided by 

audiotape instruction (relaxation CD). The second session covered emotion and emotion 

management. Similar to session 1, participants practiced abdominal breathing and muscle relaxations 

using relaxation CD. 

Both IManage-HSet and IManage-FF interventions were delivered at a private room in CCU by 

two researchers (a student nurse and registered nurse). Before delivering the interventions, both 

researchers received two training sessions conducted by the first author to ensure the 

standardizations of the intervention procedures. Participants in both groups received an education 

booklet (containing knowledge imparted during the programs). This booklet might help maximize 

outcomes as participants would be able to review materials at their convenience.    

Table 2. Outline of the IManage-FF program (two-daily sessions). 

Session Content Activities/Procedures 

0 

(One hour) 

 

Standard Care 

- Education about AMI and

management of AMI (such as including

medication adherence, healthy diet, and

exercise) 

 

 

-  A single-session, individual-

based, one-hour education session. 

1 

(One hour) 

The IManage-FF programme: Stress

and Stress Management 

-  Education Component 

 

- Practice of relaxation techniques 

 

 

 

- Conventional Face-to-Face 

Discussion 

- Audio Relaxation CD  

 

2 

(One hour) 

The IManage-FF programme: Emotion

and Emotion Management 

-  Education Component 
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Session Content Activities/Procedures 

- Practice of relaxation techniques - Conventional Face-to-Face 

Discussion 

- Audio Relaxation CD  

Note: IManage-FF program = symptom self-management program delivered using a face-to-face traditional 

method. 

2.3.3. Standard Care 

Standard care included usual services provided by the study hospital. All patients in CCU 

received a single-session, individual-based, one-hour patient education about AMI and management 

of AMI. Clinical staff at CCU delivered the patient education and they were blinded to participants’ 

group allocation. 

2.4. Measures 

2.4.1. Objective Stress 

Objective stress was measured by bio-physiological instruments. Heart rate was assessed in 

beats/min and blood pressure was measured in mmHg.  Skin temperature was measured by Stress 

Thermometer TM #SC911 [29], in which lower skin temperature reflects a higher level of objective 

stress. An electrode of the stress thermometer was placed at participant’s fingertip for one minute. 

Validity of the stress thermometer was established among inpatients in Singapore [30]. 

2.4.2. Subjective Stress, Anxiety, and Depression 

Subjective stress, anxiety, and depression were measured with corresponding subscales of the 

Depression, Anxiety, and Stress scale [31]. Each subscale has seven items with four response 

categories ranging from 0 (Did not apply to me at all) to 3 (Applied to me most of the time). Possible 

scores of each subscale are in the range of 0 - 21 with higher scores indicate higher stress (anxiety or 

depression) levels. Cronbach’s alphas of the stress (0.86 – 0.90), anxiety subscale (0.86-0.90), and 

depression (0.82 - 0.90) are in acceptable ranges [32]. 

2.4.3. Perceived Relaxation 

Perceived relaxation was measured by the perceived relaxation scale (PRC) [33]. Participants 

rated their relaxation level on a single-item Numeric Rating Scale: a 10-centrimeter continuum line 

starting from “0” (very tensed) to “10” (very relaxed). Validity of the PRC was established in previous 

research on people with CVD in Singapore [33]. 

2.4.4. Knowledge 

Knowledge was measured by the 6-item IManage knowledge scale (IKS) developed by the 

researchers. Two set of items (three items each) were determined by contents thoughts in the IManage 

programs. The first set tested knowledge concerning stress and stress management strategies and it 

was administered before and after the intervention session one. Another set, addressing knowledge 

about emotion and emotion management, was administered before and after the intervention session 

two.  Respondents answered 1 (True) or 0 (False) and a total score would add to 3 for each set of 

items. 

2.4.5. Patient Satisfaction 

Patient satisfaction was measured by the 4-item satisfaction with the IManage program scale 

(SAT-IM) developed by the researchers. The scale captures how respondents were satisfied with the 

overall programs, contents, education materials and relaxation practice.  They responded on five 
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categories from 1 (Very dissatisfied) to 5 (Very satisfied) and they also provided qualitative feedback 

for the programs.  

2.5. Statistical Analysis 

We entered all research data into IBM SPSS Statistics 26.0 and then verified the accuracy of data 

entry by two researchers. The intent-to-treat principles were used to guide the data analyses. 

Descriptive statistics were used to analyse patient satisfaction and content analyses were used to 

summarize qualitative data. Analysis of variance (ANOVA) and RMANOVA were used to compare 

study variables. Partial eta square (ηp2) was used to determine an effect size of the interventions. The 

value of ηp2 0.01, 0.06, and 0.14 would be interpreted as small, medium and large effect size 

respectively [34]. 

2.6. Ethical Considerations 

This research received ethical approval from the Domain Specific Review Board of the study 

hospital (Ref: 00801, RCB No: 200002150H). The researchers approached eligible patients at their 

bedside, provided details of this research, distributed patient information sheet (PIS), answered 

questions that they might have and requested their participation. The researchers also emphasized 

that participation in this study would be voluntary and their information would be kept strictly 

confidential. All interested participants were asked to sign a written consent form before partaking 

in this study. 

3. Results 

3.1. Participant Characteristics 

In total, 150 inpatients were assessed for eligibility, 90 of which fulfilled the inclusion criteria 

and were randomly assigned to the three groups, 30 each (Figure 1). Participants had an average age 

of 51 years (SD=8.68). They were predominantly male, Singaporean citizen, and married (Table 3). A 

significant difference in marital status was observed (χ2= 12.77, p < 0.01). Nevertheless, there were no 

significant differences in other characteristics across the three groups. 

Table 3. Demographic information of study participants. 

Variables 
IManage-HSet n 

(%) 

IManage-FF 

 n (%) 

Control group 

n (%) 

Chi-square 

(df) 

Gender     

Male 29(96.70) 28(93.30) 29(96.7) 
0.52 (2) 

Female   1(3.30) 2(6.70) 1(3.30) 

Education     

Primary school 5(16.70) 7(23.30) 8(26.70) 

4.38 (12) 

Secondary school 10(33.30) 13(43.30) 13(43.30) 

Junior college 1(3.30) 1(3.30) 1(3.30) 

Polytechnic 5(16.70) 3(10.00) 4(13.30) 

University 3(10.00) 4(13.30) 3(10.00) 

Postgraduate 2(6.70) 1(3.30) - 

Others 4(13.30) 1(3.30) 1(3.30) 

Nationality     

Singaporean 23(76.70) 24(80.00) 26(86.70) 
0.49 (2) 

Others 7(23.30) 6(20.00) 4(13.30) 

Ethnic groups     

Chinese 10(33.30) 12(40.00) 14(46.70) 
 

3.14 (6) 
Malay 10(33.30) 9(30.00) 8(26.70) 

Indian 8(26.70) 9(30.00) 7(23.30) 
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Variables 
IManage-HSet n 

(%) 

IManage-FF 

 n (%) 

Control group 

n (%) 

Chi-square 

(df) 

Others 2(6.70) - 1(3.30) 

Marital status     

Married 23(76.70) 26(86.70) 28(93.30) 

12.77 (4)** 
Divorced - 4(13.30) 1(3.30) 

Single 5(16.70) - 1(3.30) 

Missing 2(6.70) - - 

Religion     

Buddhism 4(13.30) 11(36.70) 9(30.00) 

5.82 (8) 

Christianity 2(6.70) 1(3.30) 2(6.70) 

Hinduism 7(23.30) 7(23.30) 6(20.00) 

Islam    11(36.70) 10(33.30) 11(36.70) 

Others 6(20.00) 1(3.30) 2(6.70) 

Note: ** = Significant level at 0.01 level. 

3.2. Efficacy of the IManage Interventions 

3.2.1. Knowledge 

Knowledge was measured twice at the end of intervention session 1 and 2 (Table 4). Knowledge 

scores concerning stress and stress management (session 1) for the IManage-HSet (Mean=3.00, 

SD=0.00) and IManage-FF (Mean=2.90, SD=0.40) were significantly higher than those in the control 

group (Mean=1.90, SD=0.55) with a large effect size (ηp2=0.62). Furthermore, knowledge scores 

regarding emotion and emotion management (session 2) for the IManage-HSet (Mean=3.00, SD=0.00) 

and IManage-FF (Mean=3.00, SD=0.00) were significantly higher than those in the control group 

(Mean=0.67, SD=1.12) with a large effect size (ηp2=0.75).  

Table 4. Comparisons of changed scores of study variables. 

Variables 

Session 1 

(Pre-

intervention) 

Session 2 

(Post-

intervention) 

Changed 

score 

(Time 1- 2) 

Partial 

eta2 

(p-value) 

Mean SD Mean SD 
Mea

n 
SD  

Subjective Stress       0.04d 

- Control 4.53 3.10 2.77 3.04 1.77 3.05 - 

- IManage-FF 5.40 3.92 2.23 3.63 3.17 3.07 (.33) 

- IManage-HSet 5.60 3.99 2.34 3.25 3.57 3.64 (.16) 

Depression       0.01d 

- Control 2.87 2.74 1.23 1.85 1.63 2.06 - 

- IManage-FF 2.43 2.93 1.23 3.06 1.20 2.02 (.87) 

- IManage-HSet 4.16 4.47 2.07 3.49 2.10 4.57 (.85) 

Anxiety       0.03d 

- Control 3.10 3.49 2.26 3.11 0.83 2.35 - 

- IManage-FF 3.87 3.43 2.13 3.57 1.73 2.80 (.55) 

- IManage-HSet 4.23 4.03 1.97 3.17 2.27 4.14 (.23) 

     Mean SD 

Partial 

eta2 

(p-value) 

Knowledge Time 

1 
      

0.62d 

(.000) - Control - - - - 1.90 0.55 

- IManage-FF - - - - 2.90 0.40 
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- IManage-HSet - - - - 3.00 0.00 

Knowledge Time 

2 
      

0.75d 

(.000) 
- Control - - - - 0.67 1.12 

- IManage-FF - - - - 3.00 0.00 

- IManage-HSet - - - - 3.00 0.00 

Note: FF = face-to-face intervention, HSet = Videos delivered through a headset. Sample size = 30 for each 

group, Total = 90. Post-Hoc test used the control group as a reference group. Partial eta square for each study 

variable. 

3.2.2. Subjective Stress, Depression and Anxiety  

Subjective stress, depression and anxiety were measured twice at baseline and the end of 

intervention session 2. The IManage-HSet group had higher changed scores on all three variables 

than the IManage-FF and control groups (Table 4). Nonetheless, the changes did not achieve 

statistical significance. Effect sizes were small for subjective stress (ηp2=0.04), depression (Partial 

η2=0.01), and anxiety (ηp2=0.03). 

3.2.3. Objective Stress  

To capture immediate changes, all measures of objective stress were measured before and after 

each intervention session, making a total of 4 assessment points (Table 5). At session 1, changed scores 

in skin temperature for the IManage-HSet (changed scores=0.43, SD=1.48, p=.01) and IManage-FF 

group (changed scores=0.57, SD=1.59, p=.00) were significantly higher than that of the control group 

(changed scores=-0.99, SD=2.18) with a strong effect size (ηp2= 0.14). These finding suggested that both 

intervention groups had lower objective stress than the control.  

At session 2, changed scores for the IManage-HSet (changed scores=0.55, SD=1.39, p=.76) and 

IManage-FF groups (changed scores=1.29, SD=2.14, p=.07) were higher than that of the control group 

(changed scores=0.21, SD=1.69) with a medium effect size (ηp2=0.06). However, there were no 

significant differences in other measures of objective stress including heart rate, systolic BP, and 

diastolic BP across the three groups.  

3.2.4. Perceived Relaxation 

To capture immediate changes, perceived relaxation was assessed before and after each 

intervention session, adding to 4 assessment points (Table 5). At session 1, only a changed score of 

the IManage-HSet (changed scores=6.10, SD=3.64, p=.01) had significantly higher than that of the 

control group (changed scores=3.00, SD=3.85) with a medium effect size (ηp2=0.11). At session 2; 

however, changed scores of the IManage-HSet (changed scores=5.65, SD=3.78, p=.02) and IManage-

FF group (changed scores=5.52, SD=4.20 p=.02) had significantly higher than that of the control group 

(changed scores=2.63, SD=3.76) with a medium effect size (ηp2=0.12). 

3.2.5. Patient Satisfaction 

All respondents (n=30) were either satisfied or very satisfied with the overall IManage-HSet 

program, its contents, educational materials and relaxation practice. Respondents provided positive 

comments on the use of headset and videos for patient education, which was more effective than a 

face-to-face approach (Table 6). The program contents were perceived to be very good, clear, 

effective, understandable, straightforward, helpful, and sufficient. Furthermore, the relaxation 

instructions were clear, easy, and helpful; and the practice induced focus, relaxation, happiness, and 

good feelings. 

Similarly, those who attended the IManage-FF program (n=30) were either satisfied or very 

satisfied with the overall program, contents, educational materials and relaxation practice (using 

audio-guided instructions) (Table 7). Respondents commented that the program was clear, useful, 
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helpful, understandable, and informative. The relaxation audios helped patients to relax, feel calm 

and think positive.
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Table 5. Comparisons of changed scores of study variables. 

Variables 

Session 1 

Pre-test 

Session 1 

Post-test 

Changed  

score 
Partial eta2 

Session 2 

Pre-test 

Session 2 

Post-test 

Changed  

score 
Partial eta2 

Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD  

Perceived Relaxation       0.11d       0.12d 

- Control 3.53 3.94 6.53 3.47 3.00 3.85 - 3.70 4.13 6.33 3.93 2.63 3.76 - 

- IManage-FF 3.77 4.19 9.10 1.27 5.33 4.23 .08 4.07 4.25 9.58 0.67 5.52 4.20  .02** 

- IManage-HSet 3.03 3.62 9.13 1.07 6.10 3.64   .01** 4.00 3.88 9.65 0.73 5.65 3.78  .02** 

Skin Temperature       0.14d       0.06d 

- Control 28.89 3.75 27.90 3.22 -0.99 2.18 - 28.50 3.18 28.71 3.46 0.21 1.69 - 

- IManage-FF 29.64 3.39 30.22 3.19 0.57 1.59  .00** 28.83 3.94 30.12 3.54 1.29 2.14 .07 

- IManage-HSet 29.23 3.59 29.66 3.24 0.43 1.48  .01** 29.64 3.50 30.19 3.24 0.55 1.39 .76 

Heart Rate       0.06d       0.06d 

- Control 75.83 11.14 76.13 9.90 -0.30 4.93 - 73.97 9.60 75.13 8.32 -1.17 3.58 - 

- IManage-FF 74.40 9.98 74.47 8.62 -0.07 5.83 .99 74.00 9.15 73.47 7.54 0.53 3.81 .26 

- IManage-HSet 77.13 12.88 74.50 10.77 2.63 5.36 .11 75.77 11.48 74.43 10.77 1.33 4.50 .06 

Systolic BP       0.01d       0.03d 

- Control 117.83 20.75 118.53 18.95 -0.70 5.85 - 115.77 14.20 116.20 13.39 -0.43 12.60 - 

- IManage-FF 115.93 18.45 114.57 15.66 1.37 9.83 .68 118.93 15.12 115.97 13.75 2.97 5.60 .34 

- IManage-HSet 117.47 18.99 117.43 20.21 0.03 10.64 .95 113.17 14.14 112.83 13.39 0.33 6.90 .95 

Diastolic BP       0.03d       0.00d 

- Control 73.33 12.86 74.33 12.47 -1.00 5.48 - 73.67 8.27 72.80 8.78 0.87 7.07 - 

- IManage-FF 72.93 9.36 73.37 9.46 -0.43 8.13 .99 73.40 8.32 72.50 7.48 0.90 6.14 .99 

- IManage-HSet 77.40 19.46 73.70 13.72 3.70 20.60 .39 70.97 9.83 69.80 11.26 1.17 6.07 .98  

Note: FF = face-to-face intervention, HSet = A series of videos delivered via a headset. Sample size = 30 for each group, Total = 90. Post-Hoc test used the control group as a reference group. 

Partial eta square for each study variable. 
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Table 6. Satisfaction with the IManage-HSet programme (n=30). 

 

Very 

Dissatisfied 

n (%) 

Dissatisfied 

n (%) 

Neutral 

n (%) 

Satisfied 

n (%) 

Very 

Satisfied 

n (%) 

Additional comments 

 

1. Overall, how satisfied are you

with the IManage-HSet 

programme?   

0 0 0 25 (83.3) 5(16.7) 

“very good” 

“Not bad” 

“Not so lengthy” 

“There must be buddy in guiding you”  

2. How satisfied are you with the

content of the programme? 
0 0 0 25 (83.3) 5(16.7) 

“Good and clear explanation” (n=4) 

“Presentation & explanation are very effective to the 

patient”  

“Straight to point and clear explanation”  

“Contents of the videos and booklets are sufficient”   

 “Helpful, the contents are generally sufficient.” 

3. How satisfied are you with the

educational materials? 
0 0 0 26(86.7) 4(13.3) 

“Nice gadget” 

“Different method (attractive)” 

“Interesting mode of education” 

“Interesting from the other mode of education” 

“More interesting than usual face to face education” 

“Understand more by watching video” 

“Clear explanation with visual presentations, interesting” 

“Audio very relaxing”  

4. How satisfied are you with the

relaxation practice? 
0 0 0 26(86.7) 4(13.3) 

“Easy techniques for relaxation” (n=2)  

“Very relaxing: Help to relax” (n=3) 

“Help the patient to focus”  

“Make me so happy and have a good body”  

“Clearer instructions on how to breathe and use 

techniques” 
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Table 7. Satisfaction with the IManage-FF programme (n=30). 

 

Very 

Dissatisfied 

n (%) 

Dissatisfied 

n (%) 

Neutral 

n (%) 

Satisfied 

n (%) 

Very 

Satisfied 

n (%) 

Additional comments 

 

1. Overall, how satisfied are you

with the IManage-FF

programme?  

0 0 0 27 (90.0) 3(10.0) 

“Good approach” “Good techniques” 

“Clear explanation easy to understand” 

“Not so lengthy, session period just nice” 

“It is useful and helpful” 

“Practical interventions”  

2. How satisfied are you with the

content of the programme? 
0 0 1(3.3) 25 (83.3) 4(13.3) 

“Education on stress management” 

“It helps us to understand and focus on actions to take to 

overcome our stress/depression/anxiety”  

“I am able to understand the education”  

“More knowledgeable to stress, relax, and depression” 

“Very good for me, study a lot on things good on my heart” 

“Very informative” 

3. How satisfied are you with the

educational materials? 
0 0 2(6.7) 25(83.3) 4(13.3) 

“Contents of the booklet are enough and understandable” 

techniques are easy to follow” 

“Good explanation; relaxing audio” 

“Good explanation; easy to understand. I can refer to the 

booklet” 

4. How satisfied are you with the

relaxation practice? 
0 0 0 24(80.0) 6(20.0) 

“Clear explanation on the relaxation techniques” 

“Easy to understand the relaxion audios” 

“Gives time to relax” “So relaxing” 

“Help us relax and think positive” 

“Made me feel calm” 

“Tell people how to make themselves into a relaxed body, not 

having stress”   

“The relaxation techniques were very useful.”  
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4. Discussion 

This RCT evaluated the efficacy of two symptoms self-management programs on inpatients 

post-AMI in Singapore. Findings suggested that respondents in the IManage-HSet group had 

improvement in knowledge (large effect size), perceived relaxation (large effect size) and periphery 

skin temperature (objective stress, medium effect size) than those of the control group. Similarly, the 

IManage-FF group demonstrated improvement in knowledge score (large effect size), perceive 

relaxation (large effect size) and skin temperature (medium effect size). Nearly all participants were 

satisfied or very satisfied with both programs and positive comments were provided.  

Stress increases the risk of AMI, aggravates AMI-related complications, leads to poorer clinical 

outcomes and increases mortality risks at post discharge (12, 13). Acute stress activates sympathetic 

nervous responses and hypothalamus-pituitary-adrenal axis (HPA axis) by triggering the secretion 

of stress-related hormones such as catecholamines and glucocorticoids (35). People under stress 

would exhibit higher heart rate, blood pressure, respiration, and periphery vasoconstriction, leading 

to a rapid drop in skin temperature (36). On contrary, a relaxation state generates lower heart rate, 

blood pressure and respiration; but higher skin temperature (periphery vasodilation) (35, 36). In our 

study, it may be logical to conclude that the IManage-HSet and I-Manage-FF programs helped 

minimize objective stress. Similarly, a previous feasibility study revealed that the eight-week virtual 

world program in Second Life mitigated perceived stress among healthy Americans (38). 

Relaxation response reflects a biophysiological state that counteracts the stress responses and 

Relaxation is found to mitigate stress-related illness [38]. Patients in our study revealed improvement 

in perceived relaxation after attending both symptom self-management interventions. Relaxation 

audios used in the IManage-FF program might induce relaxation responses among the respondents. 

For the IManage-HSet program, the use of the non-immersive headset might enhance the experiences 

of relaxations. Respondents practiced abdominal breathing, muscle relaxation and total body 

relaxation. The headset is perceived to generate deeper and faster relaxation as it concurrently offers 

visual presentations (e.g., peaceful and pleasant sceneries) and audios (e.g., music and voice 

instruction). Moreover, the headset might reduce environmental distractions. Similarly, a previous 

RCT reported that immersive VR experiences, DVD and audio tapes produced significant 

improvement in relaxation and skin conductance parameters [36,37].  

At the end of each intervention sessions, participants had significantly higher knowledge and 

satisfaction levels than controls with a large effect size.  For the IManage-FF, the intervention 

facilitator delivered knowledge concerning stress and emotion management; and assisted with the 

relaxation practice. Such interactive individual sessions might enhance the learning process and 

satisfaction. Moreover, participants in the IManage-HSet viewed educational videos (stress 

demolishing room and emotion wellness room) through the headset.  They felt that the device was 

an attractive gadget and more interesting mode of patient education. The videos contained useful 

information, case scenarios, stories, colourful images, examples of activities (such as exercise and 

healthy life styles) and interactive conversations among actors, which might enhance learning 

outcomes. Participants also viewed relaxation videos (A Fantastic Journey to Relaxation) via the 

SONY headset and concurrently practiced relaxation. An education booklet was distributed to all 

respondents so that they could reveal the learned information at their convenience. An intervention 

facilitator was also presented to help respondents used the headset, ensure their comfort levels, 

provide emotional support, answer questions regarding education videos, and assisted with 

relaxation practice. 

In comparison to controls, both interventions had higher changed scores on subjective stress, 

depression, anxiety and other measures of objective stress (heart rate and blood pressure) with small 

effect sizes. Nevertheless, such scores did not achieve statistical significance. A possible explanation 

could be that the IManage-HSet and IManage-FF programs might have an immediate effect on skin 

temperature (objective stress) but a delayed effect on subjective stress. Hence, it might take longer 

durations and more sessions to induce significant changes on subjective stress. Another possible 

explanation could be that the contents of interventions did not directly improve subjective stress, 
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anxiety and depression. Furthermore, scores of blood pressure and heart rate were already in a 

normal range for participants across three groups. Therefore, there was not much room to improve 

the scores. Similarly, a previous RCT found that a virtual reality-based cardiac rehabilitation program 

did not improve subjective stress, anxiety and depression among people with coronary artery disease 

[39]. The researchers concluded that the relationships between depression and cardiovascular 

diseases are complex and more research is required to explore such relationships. 

4.1. Limitations 

Strengths of this research lied on the use of RCT to examine the effects of two interventions and 

the computation of sample size through power analysis. However, there are some limitations and the 

first one is the lack of a follow-up assessment. Secondly, the cardiac care unit used a centralized air 

conditioning. Temperature in the patient rooms was low and could not be manually adjusted. Such 

low temperature might affect the accuracy of skin temperature scores. Thirdly, due to limited 

manpower, we were unable to blind the outcome assessor, which might increase the risk of detection 

bias. However, this study also included physiological measures, which produced objective data and 

might help minimize the bias. Fourthly, neither researchers and participants were blinded due to the 

nature of interventions, which might lead to performance bias. Finally, nearly all participants were 

male and the generalizability of findings might be limited.  

4.2. Future Directions 

This study has implications to future research. More RCTs with a larger sample size and multi-

site arrangements may be carried out to test both IManage-HSet and IManage-FF programs. Booster 

sessions of the programs may be developed and offered to patients at post-hospitalization. Several 

objective data (such as salivary cortisol, salivary alpha amylase, periphery skin temperature, blood 

pressure and heart rate) and subjective data (such as subjective stress, self-efficacy, and motivation 

to change) may be collected. Follow-up assessments should be utilized to measure long-term effects 

of the interventions. A qualitative approach may be added to elicit in-depth information concerning 

participants’ experiences of the program.   

5. Conclusions 

This is the first study to examine the symptom self-management programs on patients post-AMI 

at a tertiary hospital in Singapore. Apparently, it is feasible to conduct the two-session interventions 

at the cardiac care unit (CCU) in the study hospital. Findings suggested that the program delivered 

via the SONY headset (IManage-HSet) and traditional face-to-face approach (IManage-FF) had the 

potential to improve objective stress, perceived relaxations, knowledge and satisfaction.  
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Appendix A 

CONSORT 2010 checklist of information to include when reporting a randomised trial* 

Section/Topic Item No Checklist item 

Reported 

on page 

No 

Title and abstract 

 

1a Identification as a randomised trial in the title 1 

1b 

Structured summary of trial design, methods, results, and 

conclusions (for specific guidance see CONSORT for 

abstracts) 

1 

Introduction 

Background 

and objectives 

2a Scientific background and explanation of rationale 2-3 

2b Specific objectives or hypotheses 3 

Methods 

Trial design 

3a 
Description of trial design (such as parallel, factorial) 

including allocation ratio 
3 

3b 
Important changes to methods after trial commencement 

(such as eligibility criteria), with reasons 
n/a 

Participants 
4a Eligibility criteria for participants 3 

4b Settings and locations where the data were collected 3 

Interventions 5 

The interventions for each group with sufficient details to 

allow replication, including how and when they were 

actually administered 

4-6 

Outcomes 

6a 

Completely defined pre-specified primary and secondary 

outcome measures, including how and when they were 

assessed 

6 

6b 
Any changes to trial outcomes after the trial commenced, 

with reasons 
n/a 

Sample size 

7a How sample size was determined 3 

7b 
When applicable, explanation of any interim analyses and 

stopping guidelines 
n/a 

Randomisation:    

 Sequence 

generation 

8a Method used to generate the random allocation sequence 3 

8b 
Type of randomisation; details of any restriction (such as 

blocking and block size) 
3 

 Allocation 

concealment 

mechanism 

9 

Mechanism used to implement the random allocation 

sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until 

interventions were assigned 

3 

 

Implementatio

n 

10 

Who generated the random allocation sequence, who 

enrolled participants, and who assigned participants to 

interventions 

 

3 

Blinding 
11a 

If done, who was blinded after assignment to interventions 

(for example, participants, care providers, those assessing 

outcomes) and how 

3 

11b If relevant, description of the similarity of interventions 5-6 

Statistical 

methods 

12a 
Statistical methods used to compare groups for primary and 

secondary outcomes 
6 

12b 
Methods for additional analyses, such as subgroup analyses 

and adjusted analyses 
n/a 

Results 

Participant 

flow (a diagram 

is strongly 

recommended) 

13a 

For each group, the numbers of participants who were 

randomly assigned, received intended treatment, and were 

analysed for the primary outcome 

7, Figure 

1 

13b 
For each group, losses and exclusions after randomisation, 

together with reasons 
7 
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Recruitment 
14a Dates defining the periods of recruitment and follow-up n/a 

14b Why the trial ended or was stopped n/a 

Baseline data 15 
A table showing baseline demographic and clinical 

characteristics for each group 
7, Table 3 

Numbers 

analysed 
16 

For each group, number of participants (denominator) 

included in each analysis and whether the analysis was by 

original assigned groups 

Table 4-5 

Outcomes and 

estimation 

17a 

For each primary and secondary outcome, results for each 

group, and the estimated effect size and its precision (such as 

95% confidence interval) 

Table 4-5 

17b 
For binary outcomes, presentation of both absolute and 

relative effect sizes is recommended 
n/a 

Ancillary 

analyses 
18 

Results of any other analyses performed, including subgroup 

analyses and adjusted analyses, distinguishing pre-specified 

from exploratory 

n/a 

Harms 19 
All important harms or unintended effects in each group (for 

specific guidance see CONSORT for harms) 
n/a 

Discussion 

Limitations 20 
Trial limitations, addressing sources of potential bias, 

imprecision, and, if relevant, multiplicity of analyses 
16 

Generalisability 21 
Generalisability (external validity, applicability) of the trial 

findings 
16 

Interpretation 22 
Interpretation consistent with results, balancing benefits and 

harms, and considering other relevant evidence 
16-17 

Other information  

Registration 23 Registration number and name of trial registry 2 

Protocol 24 Where the full trial protocol can be accessed, if available 2 

Funding 25 
Sources of funding and other support (such as supply of 

drugs), role of funders 
18 

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and 

Elaboration for important clarifications on all the items. If relevant, we also recommend reading CONSORT 

extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological 

treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those and for 

up to date references relevant to this checklist, see www.consort-statement.org. 
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