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Abstract

Background: Psychological distress is common among patients with acute coronary syndrome (ACS) and has considerable
adverse impacts on disease progression and health outcomes. Mindfulness-based intervention is a promising complementary
approach to address patients’ psychological needs and promote holistic well-being.

Objective: Thisstudy aimsto examinethe effects of asocial media—based mindful ness psycho-behavioral intervention (MCARE)
on psychological distress, psychological stress, health-related quality of life (HRQoL), and cardiovascular risk factors among
patients with ACS.

Methods: This study was a 2-arm, parallel-group randomized controlled trial. We recruited 178 patients (mean age 58.7, SD
8.9 years; 122/178, 68.5% male) with ACS at 2 tertiary hospitals in Jinan, China. Participants were randomly assigned to the
MCARE group (n=89) or control group (n=89). The 6-week intervention consisted of 1 face-to-face session (phase |) and 5
weekly WeChat (Tencent Holdings Ltd)—delivered sessions (phase 1) on mindfulness training and health education and lifestyle
modification. The primary outcomes were depression and anxiety. Secondary outcomes included psychological stress, HRQoL,
and cardiovascular risk factors (ie, smoking status, physical activity, dietary behavior, BMI, blood pressure, blood lipids, and
blood glucose). Outcomes were measured at baseline (T0), immediately after the intervention (T1), and 12 weeks after the
commencement of the intervention (T2).

Results: The MCARE group showed significantly greater reductions in depression (T1: =—2.016, 95% CI —2.584 to —1.449,
Cohen d=-1.28, P<.001; T2: 3=-2.089, 95% Cl —2.777 to —1.402, Cohen d=-1.12, P<.001) and anxiety (T1: f=—1.024, 95% ClI
—1.551 to —0.497, Cohen d=-0.83, P<.001; T2: =-0.932, 95% ClI —1.519 to —0.346, Cohen d=-0.70, P=.002). Significantly
greater improvements were al so observed in psychological stress (=—1.186, 95% CI —1.678 to —0.694, Cohen d=-1.41, P<.001),
physical HRQoL ([3=0.088, 95% CI 0.008-0.167, Cohen d=0.72, P=.03), emotional HRQoL (B=0.294, 95% CI 0.169-0.419,
Cohen d=0.81, P<.001), and general HRQoL (3=0.147, 95% CI 0.070-0.224, Cohen d=1.07) at T1, as well as dietary behavior
(B=0.069, 95% CIl 0.003-0.136, Cohen d=0.75, P=.04), physical activity level (B=177.542, 95% Cl —39.073 to 316.011, Cohen
d=0.51, P=.01), and systolic blood pressure (3=—3.326, 95% Cl —5.928 to —0.725, Cohen d=—1.32, P=.01) at T2. The overall
completion rate of theintervention (completing =5 sessions) was 76% (68/89). Positive responsesto the questions of the acceptability
questionnaire ranged from 93% (76/82) to 100% (82/82).
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Conclusions:  The MCARE program generated favorable effects on psychological distress, psychological stress, HRQoL, and
several aspects of cardiovascular risk factors in patients with ACS. This study provides clues for guiding clinical practice in the
recognition and management of psychological distress and integrating the intervention into routine rehabilitation practice.

Trial Registration: ChineseClinica Trial Registry ChiCTR2000033526; https://www.chictr.org.cn/showproj EN.html 2proj=54693

(J Med Internet Res 2024; 26:e48557) doi: 10.2196/48557
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Introduction

Acute coronary syndrome (ACS), an acute manifestation of
ischemic heart disease, has become a major public health
problemworldwide[1]. In China, ischemic heart disease affects
approximately 11.4 million people [2], and there remains a
rising trend in the morbidity and mortality of ACS [3], thus
posing a huge challenge for the health care system.

Psychological distress, such as depression and anxiety, ishighly
prevalent in patientswith ACS[4] and has considerable adverse
impacts on disease progression and health outcomes. Clear
evidence supportsthat psychological distressisassociated with
functional disability, reduced hedlth-related quality of life
(HRQoL), and increased risks of cardiac events [5,6].
Nonetheless, current health care practice has paid inadequate
attention to the recognition and management of psychological
distress. A growing consensus advocates that psychological
distressisacrucia risk factor of ACS that should be addressed
in disease management [5,7,8]. The American Heart Association
has recommended mindfulness-based intervention as a
promising complementary approach to promoting psychol ogical
health and well-being for patients with cardiovascular disease
[8]. Emerging evidence has proven its benefits in improving a
wide range of psychological and physical outcomes [9,10],
including among patients with ischemic heart disease [11],
indicating its potential as an additional supplement to
conventional cardiac care.

Another practice gap in Chinaisthat optimal rehabilitation and
effective control of cardiovascular risk factors are rarely
achieved dueto insufficient awareness and competency of health
care professionals, inadequate workforce, and limited resources
[12]. The hedlth care system primarily focuses on in-hospital
treatments of acute attacks of ACS and neglectsthe posthospital
management of risk factors. An investigation of 991 hospitals
in China showed that only 228 (23%) hospitals provided
center-based cardiac rehabilitation services, which were mainly
distributed in urban areas (89.1%) [2].

In recent years, mobile health or eHealth technologies are
increasingly being used to improve the availability, feasibility,
and affordability of posthospital care with inspiring resultsin
promoting medication adherence, lifestyle changes, and health
outcomes [13,14]. With the popularization and widespread
coverage of mobileinternet access, WeChat (Tencent Holdings
Ltd), afree smartphone app, has become one of the most popular
and widely used socia media in China. It provides various
services, including instant messaging, voice and video calls,
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microblogging and subscription services, and web-based
banking. WeChat may provide an unprecedented approach to
addressing the shortage of posthospital care, considering its
wide population reach and powerful peripheral functions.

This study proposed a WeChat-based mindfulness
psycho-behavioral intervention (MCARE), which integrated
mindfulness training with health education and lifestyle
modification to assist patients in managing risk factors. This
randomized controlled trial (RCT) aimed to examinethe effects
of the MCARE program on psychologica distress (primary
outcomes), psychological stress, HRQoL, and cardiovascular
risk factors (secondary outcomes) among patients with ACS.

Methods

Study Design and Participants

This study was a 2-arm, 1:1 parallel-group RCT. Participants
were recruited using convenience sampling from June to
September 2020 at the wards of the cardiology department of
2 public tertiary hospitals in Jinan, China. Inclusion criteria
were as follows: (1) age 18 to 75 years; (2) clinical diagnosis
of ACS (including unstable angina and acute myocardial
infarction); (3) ability to read, understand, communicate, and
complete questionnaires in Chinese; and (4) possession of an
operational smartphone and an active WeChat account.
Participants were excluded if they (1) were in the active state
of myocardial infarction or receiving open-heart surgical
treatment; (2) had a clinical diagnosis of serious physical
comorbidities, for example, cancer and rena failure; (3) had
psychiatric disorders; (4) had cognitive impairments as
documented in the health records; or (5) were currently
participating in other interventions.

The sample size was calculated following a power analysis
approach using G*Power 3.1 (Universitit Disseldorf).
Considering a significance level of 0.05; a statistical power of
80%; an effect size of Cohen d=0.50 for primary outcomes,
namely depression and anxiety [15]; and a potential attrition
rate of 20%, in all,160 participants (80 per group) were required.

Ethical Consider ations

Ethics approvals were obtained from the Joint Chinese
University of Hong Kong-New Territories East Cluster Clinical
Research Ethics Committee (2019.323) and the Ethics
Committee of the School of Nursing, Shandong University
(2019-R-017). Participants gave informed consent to participate
in the study before taking part. All information and data from
participants were anonymous and confidential ly was guaranteed
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by coding participants with unique identification numbers (eg,
001). All participants received a small red envelope sent via
WeChat upon compl etion of each intervention session and after
each data collection to acknowledge the time and effort they
dedicated to participating in the study.

Procedure

All procedures of the RCT were completed in the same manner
in 2 research hospitals. Two research assistants (registered
nurses) were hired and received training on participant
recruitment; data collection; and the rationale, principles, and
procedure of the study. The research assistants approached
eligible participants, introduced the study details, and invited
them to participate in this study. Then they obtained written
informed consent and performed a baseline assessment.

Zou et a

Participants were randomly allocated into either the intervention
or control groups at a 1:1 ratio using a sequence of block
randomized numbers generated by an independent statistician
using a computer procedure with a block size of 4. The group
allocation was concealed by placing the random sequence in a
sequentially numbered, opague, and sealed envelope by an
independent person. The research assistants were blinded to
group alocation.

Interventions

The MCARE program was developed on the basis of the
Common-Sense Model of Self-Regulation theory [16], clinical
guideline recommendations [7,17], and experimental studies
[8,10,11]. It amed to promote psychologica and physical
well-being by targeting emotional and cognitive proceduresfor
managing health threats. Figure 1 illustrates the conceptual
framework underpinning the MCARE program.

Figure 1. The conceptua framework underpinning the mindfulness psycho-behaviora intervention program. ACS: acute coronary syndrome.
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The MCARE program comprised 6 weekly sessions and each
session focused on athematic topic in mindfulnesstraining and
disease management (Table S1 in Multimedia Appendix 1).
Mindfulness training topics included simple awareness,
mindfulness of breath, mindfulness of the body, dealing with
thoughts, dealing with difficulties, and maintenance. Disease
management topics were basic disease information, healthy
dietary behavior, physical activity, body weight control, smoking
cessation, and management of metabolic risk factors.
Additionally, participants were required to perform home-based
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mindfulness practice for 10 to 20 minutes per day for 6 days
per week. Figure 2 summarizes the detailed delivery plan. The
first session was delivered face-to-face during hospitalization
(phase 1) and the following 5 sessions were delivered using
WeChat after discharge (phasell). Following the third and sixth
sessions, participantsreceived avoice cal to monitor and review
their performance, address barriers or problems, and provide
support and encouragement. Participants also received an
information handbook and audio and video guides on
mindful ness practice.
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Figure 2. The delivery plan of the mindfulness psycho-behavioral intervention program.
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Participants in the control group received routine medical
treatment and care before hospital discharge. To control the
nonspecific effect of attention, the control group also received
WeChat contacts at the same frequency as the intervention
group. The contents of the contacts were limited to general
information about the importance of managing stress and risk
factors without providing specific advice and strategies.

M easures

The research assistants collected data at baseline (TO),
immediately after theintervention (T1), and 12 weeksfollowing
the commencement of the intervention (T2). A self-designed
data collection sheet was used to assess basdline
sociodemographic and clinical characteristics through patient
interviews and medical record reviews.

Primary outcomes were psychological distress, including
depression and anxiety, which were assessed using the 9-item
Patient Health Questionnaire (PHQ-9) [18] and the 7-item
Generalized Anxiety Disorder (GAD-7) [19], respectively.
Secondary outcomes were psychological stress, HRQoL, and
cardiovascular risk factors. Psychological stress was assessed
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using the 10-item Perceived Stress Scale [20]. HRQoL was
measured using the HeartQoL questionnaire [21], which
comprises 14 items capturing disease-specific HRQoL in
physica (10 items) and emotional (4 items) dimensions.
Cardiovascular risk factors included (1) smoking status, as
measured by self-reported 7-day smoking history [22]; (2)
physical activity, as measured using the International Physical
Activity Questionnaire-Short Form [23]; (3) dietary behavior,
as assessed using the nutrition subscale of the Health-Promoting
Lifestyle Profile-1l [24]; (4) BMI, as calculated using the
formula: BMI = body weight (in kilograms) / height (in meters)
squared; (5) blood pressure (BP); (6) blood lipid profiles; and
(7) blood glucose. Body weight, height, and BP were obtained
by anthropometric measures, and blood lipidsand blood glucose
were measured vialaboratory tests of fasting blood samples.

The acceptability of the MCARE program among participants
in the MCARE group was also measured at T1 using a
self-developed dichotomous questionnaire (positive ratings
>80% are considered acceptable). Additionally, the completion
of theintervention, performance of home mindfulness practice,
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difficulties or problems encountered by participants, and adverse
events were collected.

Baseline (T0) assessment was conducted at the wards, and
follow-up assessments (T1 and T2) were completed via
telephone interviews. After the first face-to-face session, the
assessors would schedule the telephone interview for each
participant. Participants were reminded to return to the research
hospitals or go to a nearby accredited hospital to complete
fasting blood tests at T2. If the participants did not answer the
telephone call, they would contact the participant 3 times at
different periods of a day within 1 week. If none of these
telephone calls reached the participant, the participant would
be considered lost to follow-up.

Statistical Analysis

Statistical analyses were performed using IBM SPSS (version
25.0). All datistical tests were 2-tailed tests and statistical
significance was set at 0.05. Appropriate descriptive statistics
were cal culated to summarize the participant characteristics and
outcomes. The intention-to-treat principle was applied in
outcome analysis. The generalized estimating equation (GEE)
analyses were performed to examine the differential changes
of each outcome variable across 3 data collection time points
between intervention and control groups. Baseline characteristics
and outcomes between intervention and control groups were
compared and no significant differences were observed,
therefore only the crude GEE models were performed without
adjustment of confounding variables. A dummy variable (group)
was set to represent the MCARE group with the control group
asthereference. To represent time differences, the baseline (T0)
was set as the reference, and another 2 dummy variables, T1
and T2, were assigned to correspond to immediate
postintervention and 12 weeks. The interaction terms of the
group-by-time dummy variables, groupxT1 and groupxT2, were
included in the GEE modelsto assessthe overall differencesin
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the outcomes between the 2 groups at T1 and T2. Effect sizes
were estimated using Cohen d statistic for continuous outcomes
and odds ratio for binary outcomes.

We cal cul ated the percentage of missing datafor each outcome
(9.0% to 9.9%) and compared baseline sociodemographic and
clinical characteristics between participants who had completed
all observations and those who had at least 1 missing
observation. Additionally, to examine the effects of the missing
data on the estimation of intervention effects we conducted a
sensitivity analysis using completed case analysis. In the
completed case analysis, only participants who had completed
all assessmentsat TO, T1, and T2 wereincluded in the estimation
of intervention effects. We also examined the correlation
between participants’ completion of intervention and dosage of
home mindfulness practice on changes in outcome variables
between T1 and TO by performing Pearson correlation analysis.

Results

Participant Recruitment and Retention

Of the 275 patientswith ACS screened for igibility, 52 patients
did not meet the €eligibility criteria and 45 patients declined to
participate. Finally, 178 participants were enrolled (Figure 3).
At follow-up, 157 (88.2%) participants completed T1
assessment, and 146 (82.0%) participants completed T2
assessment. Cardiovascular risk factors were measured only at
TOand T2 with atotal of 356 observations, and 32 (9.0%) were
missing. All the other outcome variables had a total of 534
observations across 3 study time pointswith 53 (9.9%) missing
observations. There was no significant difference in baseline
characteristics between participants who completed all
observations (n=146) and who had at least 1 missing observation
(n=32; Table S2 in Multimedia Appendix 1). No adverse events
related to the intervention were reported.
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Figure 3. Flow chart of participant recruitment, allocation, intervention delivery, follow-up, and data analysis of the study.
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Baseline Characteristics

Table 1 presents the detailed baseline characteristics of
participants and the intervention and control groups were
well-matched. Mean age of the participants was 58.7 (SD 8.9)
years, ranging from 28 to 75 years. The majority of them were
male (122/178, 68.5%), married (172/178, 96.6%), received a
secondary education or less (147/178, 82.6%), and had a New
York Heart Association classof | or |1 (148/178, 83.1%). Over
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half of the participantswere experiencing ACSfor thefirst time
(104/178, 58.4%) and did not receive percutaneous transluminal
coronary intervention (99/178, 55.6%). The mean scores for
PHQ-9 and GAD-7 were 5.66 (SD 3.30) and 5.38 (SD 2.97),
respectively. Over half of the participants had depressive
symptoms (PHQ-9 score =5; 107/178, 60.1%) and anxiety
symptoms (GAD-7 score =5; 95/178, 53.4%), indicating
psychological distressis highly prevalent.
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Table 1. Baseline characteristics and outcomes of al participants and by the mindfulness psycho-behavioral intervention.

Characteristics All (n=178) Intervention group (n=89) Control group (n=89) P value
Age (years), mean (SD) 58.73 (8.90) 59.48 (8.95) 58.02 (8.90) 28
Sex, n (%) 52
Male 122 (68.5) 59 (66.3) 63 (70.8)
Female 56 (31.5) 30(33.7) 26 (29.2)
Marital status, n (%) 41
Married 172 (96.6) 87 (97.8) 85 (95.5)
Single, separated, divorced, or widowed 6(3.4) 2(2.2) 4(4.5)
Educational level, n (%) 49
Primary education 34 (19.1) 20 (22.5) 14 (15.7)
Secondary education 113 (63.5) 55 (61.8) 58 (65.2)
Tertiary education 31(17.4) 14 (15.7) 17 (19.1)
Employment status, n (%) .35
Employed 66 (37.1) 30(33.7) 36 (40.4)
Unemployed, farmer, retired, or freelance 112 (62.9) 59 (66.3) 53 (59.6)
Monthly income (CNY ¥?), n (%) 75
<1500 27 (15.2) 12 (13.5) 15 (16.8)
1500-3000 68 (38.2) 36 (40.4) 32(36)
=3000 83 (46.6) 41 (46.1) 42 (47.2)
Episode of ACSb, n (%) 13
First 104 (58.4) 57 (64) 47 (52.8)
Recurrent 74 (41.6) 32 (36) 42 (47.2)
Percutaneous tranduminal coronary intervention, n (%) .05
Yes 79 (44.4) 33(37.1) 46 (51.7)
No 99 (55.6) 56 (62.9) 43 (48.3)
NYHAZS functional classification, n (%) 37
[ 83 (46.6) 45 (50.6) 38 (42.7)
I 65 (36.5) 30(33.7) 35(39.3)
m 21(11.8) 8(9.0) 13 (14.6)
v 9(5.1) 6 (6.7) 3(34)
LVEF (%), mean (SD) 56.61 (10.69) 57.00 (8.66) 56.21 (10.57) 59
Number of comorbidities, mean (SD) 1.13(0.87) 1.06 (0.82) 1.20(0.92) .26
Depression (PHQ-9), mean (SD) 5.66 (3.30) 5.37 (3.26) 5.96 (3.34) 24
Anxiety (GAD-7"), mean (SD) 38(2.97) 5.25 (2.96) 5.48 (2.93) 59
Psychological stress (PSS-109), mean (SD) 16.24 (4.54) 16.35 (4.66) 16.12 (4.45) 74

HRQoL" (HeartQoL ), mean (SD)

Physical HRQoL 1.89(0.61) 1.91 (0.63) 1.87 (0.58) .67
Emotional HRQoL 2.18(0.70) 2.19(0.74) 2.17 (0.65) 92
General HRQoL 1.98 (0.56) 1.99 (0.58) 1.96 (0.54) .70
Smoking status, n (%) .86
Nonsmoker 133 (74.7) 66 (74.2) 67 (75.3)
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Characteristics All (n=178) Intervention group (n=89) Control group (n=89) P value
Current smoker 45 (25.3) 23 (25.8) 22 (24.7)
Physical activity (IPAQ-SF') (MET-min/wk), mean (SD) 71278 (665.45) 727.85 (686.95) 697.70 (646.78) 76
Dietary behavior (HPLP-I1/ nutrition subscale), mean (SD) 243 (0.37) 246 (0.39) 2.40(0.39) 26
BMI (kg/m?), mean (SD) 25.10 (3.72) 24.98 (3.66) 25.10 (3.20) 81
systolic B (mm Hg), mean (SD) 126.06 (17.29) 126.64 (18.08) 125.48 (16.55) 66
Diastolic BP (mm Hg), mean (SD) 75.92 (10.24) 75.47 (10.03) 76.36 (10.48) .56
LDL-C' (mmol/L), mean (SD) 2.24(0.82) 2.22(0.82) 2.26 (0.82) 76
HDL-C™ (mmol/L), median (IQR) 1.09(0.91,1.30)  1.00(0.90, 1.25) 1.12(0.92, 1.37) 20
TG" (mmol/L), median (IQR) 1.36 (1.00-1.99) 1.36 (0.98-2.00) 1.36 (1.02-2.04) 75
TC° (mmol/L), mean (SD) 4.00 (1.07) 3.90 (1.02) 410 (1.12) 22
FBGP (mmol/L), median (IQR) 5.47(4.74-651) 556 (4.89-6.93) 5.22 (4.69-6.28) 31

8CNY ¥ Chinese yuan, US $1=CNY ¥6.90 at the time of the study (2020).
bACS: acute coronary syndrome.

°N'YHA: New York Heart Association.

dLVEF: left ventricular giection fraction.

EPHQ-9: 9-item Patient Health Questionnaire.

fGAD-7: 7-item Generalized Anxiety Disorder.

9PSS-10: 10-item Perceived Stress Scale.

PHRQoL: health-related quality of life.

iIPAQ-SF: International Physical Activity Questionnaire-Short Form.
JHPLP-11: Health-Promoting Lifestyle Profile-1l.

KBP: blood pressure.

ILbL-C: low-density lipoprotein cholesterol.

MHDL-C: high-density lipoprotein cholesteral.

"TG: triglyceride.

°TC: total cholesterol.

PFBG: fasting blood glucose.

. B=—2.016, 95% Cl —2.584 to —1.449, Cohen d=—1.28, P<.001;
Intervention Effects T2: B=—2.089, 95% Cl —2.777 to ~1.402, Cohen d=—1.12,
There were significant time-by-group interaction effects on  p<.001) and anxiety (T1: B=—1.024, 95% Cl —1.551 to —-0.497,
psychological distresswith moderateto largeeffectsat both T1  Cohen d=—0.83, P<.001; T2: p=-0.932, 95% Cl —1.519 to

and T2 (Table 2). Participants in the intervention group —0.346, Cohen d=-0.70, P=.002) than thosein the control group.
demonstrated significantly greater reductionsin depression (T1:
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Table 2. Generalized estimating equation analyses for the comparison of depression and anxiety of the mindfulness psycho-behavioral intervention
a
program®.

Outcome and time  Intervention Control Group effect? Time effect® Groupxtime effect?
point group group
B(95%Cl) Pvaue B(95%CI) Pvaue p(95%Cl) Effectsize Pvalue
Depression (PHQ-95, total scorerange 0—27)f
TO 5.37 (3.26) 596 (3.34) -0.584 .24 N/AY N/A N/A N/A N/A
(-1.548to
0.379)
T1 3.72(3.03) 6.32(3.19) N/A N/A 0.365 .09 -2.016 -1.28 <.001
(-0.060 to (-2.584to
0.790) —1.449)
T2 2.53(2.39) 520(3.02) N/A N/A —-0.755 .003 —2.089 -1.12 <.001
(-1.255to (-2.777to
—0.256) —-1.402)
Anxiety (GA D-7", total score range 0-21)f
TO 5.25 (2.96) 548(293) -0.236 .59 N/A N/A N/A N/A N/A
(-1.096 to
0.625)
T1 4.07 (2.38) 533(271) N/A N/A -0.150 47 -1.024 -0.83 <.001
(-0.555to (-1.551to
0.255) —0.497)
T2 1.63(2.03) 2.80(245) N/A N/A —2.683 <.001 -0.932 -0.70 .002
(-3.121to0 (-L519to
—2.245) —0.346)

#The control group (group =0) and the baseline measurement (time =0) were set as the reference categoriesin the generalized estimating equation model
and its corresponding null variables.

bGroup effect was defined as group differences at baseline between intervention and control groups.

“Time effect at T1 is defined as change of scores for the control group at T1 compared with TO; T2 is defined as change of scores for the control group
at T2 compared with TO.

dGroup><time effect at T1 defined as additional change of scores for the intervention group compared with the control group at T1; T2 defined as
additional change of scores for the intervention group compared with the control group at T2. Effect sizes were estimated using Cohen d statistic for

continuous outcomes and odds ratio for binary outcomes.
€PHQ-9: 9-item Patient Health Questionnaire.

fIntervention and control group data are presented as mean (SD).
IN/A: not applicable.

NGAD-7: 7-item General Anxiety Disorder.

Compared with control group, the intervention group
demonstrated  significantly  greater improvements in
psychological stress (f=—1.186, 95% CI —-1.678 to —0.694,
Cohen d=-1.41, P<.001), physical HRQoL ([3=0.088, 95% ClI
0.008-0.167, Cohen d=0.72, P=.03), emoctiona HRQoL
(B=0.294, 95% CIl 0.169-0.419, Cohen d=0.81, P<.001), and
general HRQoL ((3=0.147, 95% CI 0.070-0.224, Cohen d=1.07,
P<.001) at T1 (Table 3). However, the significant effects were
only sustained for psychological stress (f=—1.268, 95% CI
-1.992 to -0.544, Cohen d=-1.17, P=.001) and emotional
HRQoL (=0.249, 95% CI 0.102-0.395, Cohen d=0.62, P=.001)

https://www.jmir.org/2024/1/e48557
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but not for physical HRQoL and general HRQoL at T2. For
cardiovascular risk factors, the intervention group showed
significantly greater improvementsin dietary behavior (3=0.069,
95% CI 0.003-0.136, Cohen d=0.75, P=.04), physical activity
level (B=177.542, 95% Cl —39.073 to 316.011, Cohen d=0.51,
P=.01), and systalic BP (3=—3.326, 95% CI -5.928 to —0.725,
Cohen d=-1.32, P=.01) a T2 (Table 4). No significant
group-by-time interaction effects were observed for other
outcomes (al P>.05). The sensitivity analysis showed consistent
results in the directions of the GEE regression coefficients
(Table S3in Multimedia Appendix 1).
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Table 3. Generalized estimating equation analyses for the comparison of psychological stress and health-related quality of life of the mindfulness
psycho-behavioral intervention program?

Outcome and time Intervention  Control Group effect? Time effect® Groupxtime effect?
point group group

B(95%Cl) Pvaue PB(95%Cl) Pvaue P (95%Cl) Effectsize P vaue

Psychological stress (PSS-10°, total score range 0—40)f

TO 16.35(4.66) 16.12(4.45) 0.225 74 N/AY N/A N/A N/A N/A
(-1.106 to
1.555)
T1 1459 (4.71) 1555 (4.59) N/A N/A 0577 .002 -1.186 (-1.678 -1.41 <.001
(-0.950 to t0 —0.694)
—-0.204)
T2 14.00 (4.52) 15.04 (4.60) N/A N/A -1.081 <001  -1.268(-1.992 -1.17 .001
(-1.538to to —0.544)
—0.624)

Physical HRQoL (Physical HearthLh, subscale scorerange 0-30)f

TO 1.91(0.63) 1.87(058) 0.039 66 N/A NA  NA N/A N/A
(-0.139 to
0.217)
T1 211(062) 198(058) N/A N/A 0.110(0.048 <001  0.088(0.008t0 0.72 .03
100.172) 0.167)
T2 213(061) 209(058) N/A N/A 0213(0.131 <001  0.004(-0.099 0.12 94
t0 0.295) t0 0.107)

Emotional HRQoL (Emotional HeartQoL, subscale score range (}12)f

TO 219(0.74) 217(065) 0011 91 N/A NA  NA N/A N/A
(-0.193 to
0.215)
T1 252(063) 221(061) N/A N/A 0.036 A7 0.294 (0.169t0 0.81 <.001
(-0.062 to 0.419)
0.134)
T2 255(063) 229(055 N/A N/A 0.115 05 0.249 (0.102t0  0.62 001
(-0.001 to 0.395)
0.232)

General HRQoL (General HeartQoL, total scorerange (}42)f

TO 1.99(058) 1.96(054) 0031 71 N/A NA  NA N/A N/A
(-0.133t0
0.195)
T1 223(054) 205(051) N/A N/A 0.089(0.029 .003  0.147 (0.070to 1.07 <.001
10 0.148) 0.224)
T2 225(053) 215(048) NIA N/A 0.185(0.111 <001  0073(-0.021 0.47 13
t0 0.260) t0 0.167)

#The control group (group =0) and the baseline measurement (time =0) were set asthe reference categoriesin the generalized estimating equation model
and its corresponding null variables.

bC—)roup effect was defined as group differences at baseline between intervention and control groups.

“Time effect at T1 is defined as change of scores for the control group at T1 compared with TO; T2 is defined as change of scores for the control group
at T2 compared with TO.

dGroup><time effect at T1 defined as additional change of scores for the intervention group compared with the control group at T1; T2 defined as
additional change of scores for the intervention group compared with the control group at T2. Effect sizes were estimated using Cohen d statistic for
continuous outcomes and odds ratio for binary outcomes.

€PSS-10: 10-item Perceived Stress Scale.

fIntervention and control group data are presented as mean (SD).
IN/A: not applicable.

PHRQoL: health-related quality of life.
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Table4. Generalized estimating egquation analyses for the comparison of cardiovascular risk factors of the mindful ness psycho-behavioral intervention

program@.
Outcome and time point  Intervention  Control Group effect” Time effect® Groupxtime effect®
group group
B(95%Cl) Pvaue PB(95%Cl) Pvaue P(95%Cl) Effectsize P value
Smoking status (current smoker)®
T0 23(25.8) 22 (24.7) 0.059 86 N/AT N/A N/A N/A N/A
(-0.617to
0.736)
T2 6(7.9) 9(12.9) N/A N/A -0.800 .005 -0.603 0.55 20
(-1.358 to (-1532to
-0.242) 0.327)
Physical activity (IPAQ-SFY, METemin/week)"
TO 727.85 697.70 30.152 .76 N/A N/A N/A N/A N/A
(686.95) (646.78) (-164.766 to
225.069)
T2 881.41 673.71 N/A N/A —23.988 65 177.542 0.51 .01
(605.83) (541.13) (-127.430t0 (39.073to0
79.454) 316.011)
Dietary behavior (HPLP-I I nutrition subscale, total scorerange 9-36)h
TO 2.46 (0.38) 240(0.35) 0.061 .26 N/A N/A N/A N/A N/A
(-0.045t0
0.168)
T2 2.88(0.36) 275(0.34) N/A N/A 0.353(0.309 <.001  0.069(0.003 0.75 .04
t0 0.397) t0 0.136)
BMI (kg/m?)"
TO 24.98 (3.66) 25.10(3.200 -0.121 .81 N/A N/A N/A N/A N/A
(112610
0.883)
T2 2438(359) 24.90(311) N/A N/A -0.203 26 -0.403 -0.46 07
(-0.557 to (-0.835t0
0.150) 0.030)
Systolic BP! (mmHg)h
TO 126.64(18.08) 125.48 1.157 .65 N/A N/A N/A N/A N/A
(16.55) (-3.906 to
6.221)
T2 121.97(14.44) 124.14 N/A N/A —1.340 A3 -3.326 -1.32 .01
(16.37) (-3.073t0 (-5.928t0
0.393) -0.725)
Diastolic BP (mmHg)h
TO 75.47 (10.03) 76.36 -0.888 .56 N/A N/A N/A N/A N/A
(10.48) (-3.884t0
2.108)
T2 7312(9.29) 75.10(9.24) N/A N/A -1.260 .06 -1.094 -0.67 20
(-2.546 to (-2.772t0
0.027) 0.584)
LDL-C* (mmol/L)"
TO 2.22(0.82) 2.26(0.82) -0.037 .76 N/A N/A N/A N/A N/A
(-0.276 to
0.202)
T2 2.14 (0.75) 216 (0.79) N/A N/A -0.100 .05 0.025 0.07 72
(-0.199to (-0.112to
-0.001) 0.162)
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Outcome and time point  Intervention  Control Group effect? Time effect® Groupxtime effect?
group group
B(95%Cl) Pvaue PB(95%CI) Pvaue B(95%Cl) Effectsize  Pvalue
HDL-C' (mmol/L)™
TO 1.00 (0.90- 112 (0.92- -0121(-0247 .06 N/A N/A N/A N/A N/A
1.25) 1.37) to 0.006)
T2 1.18 (0.95- 1.15(1.00- N/A N/A 0.043 21 0.043 -0.04 27
1.37) 1.45) (-0.025 to (-0.034 to
0.112) 0.121)
TG" (mmol/L)™
T0 1.36 (0.98- 1.36(1.02, -0051(-0411 .78 N/A N/A N/A N/A N/A
2.00) 2.04) to 0.309)
T2 1.26 (0.87- 1.25(0.99- N/A N/A -0.104 15 -0.015 -0.27 .86
1.96) 1.90) (-0.245 to (-0.185to
0.037) 0.155)
TC° (mmol/L)"
TO0 3.90(1.02) 410(1.12) -0.195 22 N/A N/A N/A N/A N/A
(-0.508 to
0.117)
T2 396(0.92)  4.07(093) N/A N/A -0.025 71 0.080 0.15 37
(-0.157 to (-0.096 to
0.107) 0.257)
FBGP (mmol/L)™
TO 5.56 (4.89- 522 (4.69- 0.246 37 N/A N/A N/A N/A N/A
6.93) 6.28) (-0.292 to
0.784)
T2 5.35 (4.80- 521(4.61- N/A N/A -0.169 .04 -0.101 -0.19 45
6.49) 6.27) (-0.327 to (-0.363 to
-0.012) 0.160)

#The control group (group =0) and the baseline measurement (time =0) were set as the reference categoriesin the generalized estimating equation model
and its corresponding null variables.

bGroup effect was defined as group differences at baseline between intervention and control groups.

“Time effect at T1 is defined as change of scores for the control group at T1 compared with TO; T2 is defined as change of scores for the control group
at T2 compared with TO.

dGroup><time effect at T1 defined as additional change of scores for the intervention group compared with the control group at T1; T2 defined as
additional change of scores for the intervention group compared with the control group at T2. Effect sizes were estimated using Cohen d statistic for
continuous outcomes and odds ratio for binary outcomes.

€l ntervention and control group data are presented as n (%).

N/A: not applicable.

91PAQ-SF: International Physical Activity Questionnaire-Short Form.
P ntervention and control group data are presented as mean (SD).
HPLP-II: health-promoting lifestyle profile-Il.

IBP: blood pressure.

KLpL-C: low-density lipoprotein cholesterol.

'HDL-C: hi gh-density lipoprotein cholesterol.

M| ntervention and control group data are presented as median (IQR).
"TG: triglyceride.

OTC: total cholesterol.

PFBG: fasting blood glucose.

68.5% (61/89) to 100% (89/89) and the overall completion rate
(defined as completing at least 5 of the 6 intervention sessions)
was 76% (68/89). Further analysis showed the number of

Intervention Adherence
The overall attrition rate of this study was 18% (32/178;

intervention group: 13/89, 15% and control group: 19/89, 21%).
The completion rate for each intervention session ranged from

https://www.jmir.org/2024/1/e48557

RenderX
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stress (r=0.224, P=.04), emotional HRQoL (r=0.224, P=.04),
and general HRQoL (r=0.279, P=.01) a T1 (Table $4 in
Multimedia Appendix 1), suggesting that adherence to the
intervention may influence theintervention effects. The average
frequency of home mindfulness practice ranged from 2.2 (SD
2.0)t0 3.7 (SD 1.7) times per week and the total average amount
was 19.0 (SD 8.9; range 1 to 38) times during the 6 weeks,
which was much less than the designed dosage. In addition, the
frequency of home mindfulness practice was significantly and
positively correlated with changes in depression (r=0.865,
P<.001), anxiety (r=0.626, P<.001), psychological stress
(r=0.353, P=.001), emotional HRQoL (r=0.497, P<.001), and
genera HRQoL (r=0.399, P<.001) at T1 (Table $4 in
Multimedia Appendix 1).

Acceptability of the Intervention

At T1, atotal of 82 (92%) of 89 participantsin the intervention
group completed the acceptability questionnaire. Positive
responses to the questions ranged from 93% (76/82) to 100%
(82/82; Table S5 in Multimedia Appendix 1), indicating high
satisfaction with the intervention. Furthermore, 13 (15%)
participants reported difficulties or problems in applying
intervention skills or strategies in daily life over the 6-week
intervention, including lack of a suitable environment to apply
the skills and strategies (n=6), lack of a quiet environment to
concentrate for home mindfulness practice (n=5), lack of time
for home mindfulness practice (n=3), and physical discomfort
(n=3).

Discussion

Principal Findings

This study provided evidence for the effects of a socia
media—based intervention for patientswith ACS. The MCARE
program significantly improved psychological distressinterms
of depression and anxiety at immediate postintervention and
12-week follow-up. Furthermore, the MCARE program has
significant effects on psychological stress, HRQoL, dietary
behavior, physical activity, and systolic BP.

The findings were supported by previous reports that
mindfulness-based interventions [11,25] and health education
[26] had significant effects on reducing depression and anxiety
for patients with cardiovascular disease. Mindfulness training
together with health education mainly targeted promoting
awareness of and response to the feelings, emotions, and bodily
sensations caused by the physical and psychological distress
and increasing disease management knowledge and skills.
Therefore, the MCARE program was assumed to have
meaningful effects on psychological distress for patients with
ACS. Moreover, the benefits of the MCARE program on
psychological distress were likely to be sustained for a
short-term period from immediate postintervention to 12-week
follow-up. This might be explained by the residual gains of
mindfulness skills and disease management knowledge and
skills from the MCARE program. The present-focused
mindfulness practice may generate a short-term, sustainable,
beneficial effect on improving emotional regulation skills to
facilitate participants to cope with difficult situations and lead
to reduced psychological distress.

https://www.jmir.org/2024/1/e48557
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The MCARE program al so significantly improved psychological
stressand HRQoL , which is consistent with previous systematic
reviews of mindfulness-based interventions[27] and educational
interventions[28] for patients with ischemic heart disease. The
MCARE program could help participants cope with their
condition and thus reduce mental and emotional distress, which
in turn contributed to the improvement of HRQoL , particularly
in the emotional dimension.

Previous research rarely reported the effects of
mindful ness-based i nterventions on cardiovascul ar risk factors.
This study demonstrated the promising effects of the MCARE
program on dietary behavior, physical activity, and systolic BP
for patientswith ACS, providing avaluablereference for future
research. Health education would help patients understand the
etiology, development, duration, and prognosis of their illness
and learn how to manage the risk factors [29], and mindfulness
training would increase their awareness of managing health
threats, which together, in turn, might have empowered them
to eat healthier and be more physically active. The enhanced
knowledge and awareness about theillness, together with regular
BP surveillance and behavioral change might have contributed
to improved BP control.

Thefindings suggested the M CARE program had nonsignificant
effects on smoking status, BMI, blood lipid profiles, and blood
glucose. This might be due to that the MCARE program only
provided general education and support without more effective
strategies such astargeted and direct medical cessation therapy
for smokers [30] and targeted weight loss strategy for patients
who are overweight or obese. Blood lipid and glucose control
are important targets of ACS management, which may mostly
rely on adherence to core cardioprotective medications that
lower blood lipid and glucose. Complementary interventions
viathe promotion of ahealthy lifestyle, providing education on
disease knowledge, and regular monitoring may facilitate blood
lipid and glucose control; however, it may take a long time to
observe asignificant improvement in the concentration of blood
lipid and glucose.

Limitations

This study has several limitations. First, this study was carried
out in the Chinese popul ation and used a convenience sampling
method, which may lead to selection bias, thus limiting the
representativeness of the study population and the
generalizability of findings. In order to improve the
representativeness of the study population, multicenter studies
conducted in various regions and diverse settings are warranted.
Second, the measure of the majority of outcomes relied on
participants’ self-reporting, although the instruments adopted
in the study were reliable and validated. The subjective data
may be subject to self-reporting and recall bias. Third, this study
only evaluated the intervention effects at immediate
postintervention and 12-week follow-up, which was unable to
explore the sustainability of the intervention effects over the
long term. Furthermore, we did not eval uate the consistent use
of the intervention and analyze its association with health
outcomes including cardiometabolic status. Thus, the patterns
of use and the rel ationships between the use of intervention and
health outcomes require further exploration in studies with a
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larger sample size and a longer follow-up period. Fourth, due
to the scope of this study, we did not examine whether the
MCARE program supported the conceptual framework or
explore whether the key concepts related to the framework
would explain the possible mechanism of the intervention

Zouetd
by objective ergometry test, which may introduce bias in the
estimation of intervention effects.

Conclusions
This study pioneered a social media—based intervention for

patientswith ACS. Thefindings demonstrated that the MCARE
program was an effective approach to improving psychological
distress, psychologica stress;, HRQoL, and severa
cardiovascular risk factors.

effects. Lagt, thisstudy did not assess all potential confounding
factorsthat may impact the psychological distress and secondary
outcomes, such asthe baseline cardiovascular risk of participants
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