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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: This study aims to examine the effects of a social media–based mindfulness 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 I) and 5
weekly WeChat (Tencent Holdings Ltd)–delivered sessions (phase II) 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: β=–2.016, 95% CI –2.584 to –1.449,
Cohen d=–1.28, P<.001; T2: β=–2.089, 95% CI –2.777 to –1.402, Cohen d=–1.12, P<.001) and anxiety (T1: β=–1.024, 95% CI
–1.551 to –0.497, Cohen d=–0.83, P<.001; T2: β=–0.932, 95% CI –1.519 to –0.346, Cohen d=–0.70, P=.002). Significantly
greater improvements were also observed in psychological stress (β=–1.186, 95% CI –1.678 to –0.694, Cohen d=–1.41, P<.001),
physical HRQoL (β=0.088, 95% CI 0.008-0.167, Cohen d=0.72, P=.03), emotional HRQoL (β=0.294, 95% CI 0.169-0.419,
Cohen d=0.81, P<.001), and general HRQoL (β=0.147, 95% CI 0.070-0.224, Cohen d=1.07) at T1, as well as dietary behavior
(β=0.069, 95% CI 0.003-0.136, Cohen d=0.75, P=.04), physical activity level (β=177.542, 95% CI –39.073 to 316.011, Cohen
d=0.51, P=.01), and systolic blood pressure (β=–3.326, 95% CI –5.928 to –0.725, Cohen d=–1.32, P=.01) at T2. The overall
completion rate of the intervention (completing ≥5 sessions) was 76% (68/89). Positive responses to 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: Chinese Clinical Trial Registry ChiCTR2000033526; https://www.chictr.org.cn/showprojEN.html?proj=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
problem worldwide [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, is highly
prevalent in patients with ACS [4] and has considerable adverse
impacts on disease progression and health outcomes. Clear
evidence supports that psychological distress is associated with
functional disability, reduced health-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
distress is a crucial 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 psychological
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 China is that optimal rehabilitation and
effective control of cardiovascular risk factors are rarely
achieved due to insufficient awareness and competency of health
care professionals, inadequate workforce, and limited resources
[12]. The health care system primarily focuses on in-hospital
treatments of acute attacks of ACS and neglects the 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 results in
promoting medication adherence, lifestyle changes, and health
outcomes [13,14]. With the popularization and widespread
coverage of mobile internet access, WeChat (Tencent Holdings
Ltd), a free smartphone app, has become one of the most popular
and widely used social media in China. It provides various
services, including instant messaging, voice and video calls,

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 examine the effects
of the MCARE program on psychological 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 renal 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 (Universität Düsseldorf).
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 Considerations
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 confidentially 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 completion 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.

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, opaque, and sealed envelope by an
independent person. The research assistants were blinded to
group allocation.

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 aimed to promote psychological and physical
well-being by targeting emotional and cognitive procedures for
managing health threats. Figure 1 illustrates the conceptual
framework underpinning the MCARE program.

Figure 1. The conceptual framework underpinning the mindfulness psycho-behavioral intervention program. ACS: acute coronary syndrome.

The MCARE program comprised 6 weekly sessions and each
session focused on a thematic topic in mindfulness training 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

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 I) and the following 5 sessions were delivered using
WeChat after discharge (phase II). Following the third and sixth
sessions, participants received a voice call 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
mindfulness practice.
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Figure 2. The delivery plan of the mindfulness psycho-behavioral intervention program.

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.

Measures
The research assistants collected data at baseline (T0),
immediately after the intervention (T1), and 12 weeks following
the commencement of the intervention (T2). A self-designed
data collection sheet was used to assess baseline
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

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
physical (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-II [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 lipids and blood glucose
were measured via laboratory 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 the intervention, 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 statistical tests were 2-tailed tests and statistical
significance was set at 0.05. Appropriate descriptive statistics
were calculated 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
as the reference. 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, group×T1 and group×T2, were
included in the GEE models to assess the overall differences in

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 calculated the percentage of missing data for 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 assessments at T0, T1, and T2 were included 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 T0 by performing Pearson correlation analysis.

Results

Participant Recruitment and Retention
Of the 275 patients with ACS screened for eligibility, 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
T0 and T2 with a total of 356 observations, and 32 (9.0%) were
missing. All the other outcome variables had a total of 534
observations across 3 study time points with 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.

J Med Internet Res 2024 | vol. 26 | e48557 | p. 5https://www.jmir.org/2024/1/e48557
(page number not for citation purposes)

Zou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 3. Flow chart of participant recruitment, allocation, intervention delivery, follow-up, and data analysis of the study.

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 class of I or II (148/178, 83.1%). Over

half of the participants were experiencing ACS for the first 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 distress is highly prevalent.
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Table 1. Baseline characteristics and outcomes of all participants and by the mindfulness psycho-behavioral intervention.

P valueControl group (n=89)Intervention group (n=89)All (n=178)Characteristics

.2858.02 (8.90)59.48 (8.95)58.73 (8.90)Age (years), mean (SD)

.52Sex, n (%)

63 (70.8)59 (66.3)122 (68.5)Male

26 (29.2)30 (33.7)56 (31.5)Female

.41Marital status, n (%)

85 (95.5)87 (97.8)172 (96.6)Married

4 (4.5)2 (2.2)6 (3.4)Single, separated, divorced, or widowed

.49Educational level, n (%)

14 (15.7)20 (22.5)34 (19.1)Primary education

58 (65.2)55 (61.8)113 (63.5)Secondary education

17 (19.1)14 (15.7)31 (17.4)Tertiary education

.35Employment status, n (%)

36 (40.4)30 (33.7)66 (37.1)Employed

53 (59.6)59 (66.3)112 (62.9)Unemployed, farmer, retired, or freelance

.75Monthly income (CNY ¥a), n (%)

15 (16.8)12 (13.5)27 (15.2)<1500

32 (36)36 (40.4)68 (38.2)1500-3000

42 (47.2)41 (46.1)83 (46.6)≥3000

.13Episode of ACSb, n (%)

47 (52.8)57 (64)104 (58.4)First

42 (47.2)32 (36)74 (41.6)Recurrent

.05Percutaneous transluminal coronary intervention, n (%)

46 (51.7)33 (37.1)79 (44.4)Yes

43 (48.3)56 (62.9)99 (55.6)No

.37NYHAc functional classification, n (%)

38 (42.7)45 (50.6)83 (46.6)I

35 (39.3)30 (33.7)65 (36.5)II

13 (14.6)8 (9.0)21 (11.8)III

3 (3.4)6 (6.7)9 (5.1)IV

.5956.21 (10.57)57.00 (8.66)56.61 (10.69)LVEFd (%), mean (SD)

.261.20 (0.92)1.06 (0.82)1.13 (0.87)Number of comorbidities, mean (SD)

.245.96 (3.34)5.37 (3.26)5.66 (3.30)Depression (PHQ-9e), mean (SD)

.595.48 (2.93)5.25 (2.96)38 (2.97)Anxiety (GAD-7f), mean (SD)

.7416.12 (4.45)16.35 (4.66)16.24 (4.54)Psychological stress (PSS-10g), mean (SD)

HRQoLh (HeartQoL), mean (SD)

.671.87 (0.58)1.91 (0.63)1.89 (0.61)Physical HRQoL

.922.17 (0.65)2.19 (0.74)2.18 (0.70)Emotional HRQoL

.701.96 (0.54)1.99 (0.58)1.98 (0.56)General HRQoL

.86Smoking status, n (%)

67 (75.3)66 (74.2)133 (74.7)Nonsmoker
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P valueControl group (n=89)Intervention group (n=89)All (n=178)Characteristics

22 (24.7)23 (25.8)45 (25.3)Current smoker

.76697.70 (646.78)727.85 (686.95)712.78 (665.45)Physical activity (IPAQ-SFi) (MET·min/wk), mean (SD)

.262.40 (0.35)2.46 (0.38)2.43 (0.37)Dietary behavior (HPLP-IIj nutrition subscale), mean (SD)

.8125.10 (3.20)24.98 (3.66)25.10 (3.72)BMI (kg/m2), mean (SD)

.66125.48 (16.55)126.64 (18.08)126.06 (17.29)Systolic BPk (mm Hg), mean (SD)

.5676.36 (10.48)75.47 (10.03)75.92 (10.24)Diastolic BP (mm Hg), mean (SD)

.762.26 (0.82)2.22 (0.82)2.24 (0.82)LDL-Cl (mmol/L), mean (SD)

.201.12 (0.92, 1.37)1.00 (0.90, 1.25)1.09 (0.91, 1.30)HDL-Cm (mmol/L), median (IQR)

.751.36 (1.02-2.04)1.36 (0.98-2.00)1.36 (1.00-1.99)TGn (mmol/L), median (IQR)

.224.10 (1.12)3.90 (1.02)4.00 (1.07)TCo (mmol/L), mean (SD)

.315.22 (4.69-6.28)5.56 (4.89-6.93)5.47 (4.74-6.51)FBGp (mmol/L), median (IQR)

aCNY ¥: Chinese yuan, US $1=CNY ¥6.90 at the time of the study (2020).
bACS: acute coronary syndrome.
cNYHA: New York Heart Association.
dLVEF: left ventricular ejection fraction.
ePHQ-9: 9-item Patient Health Questionnaire.
fGAD-7: 7-item Generalized Anxiety Disorder.
gPSS-10: 10-item Perceived Stress Scale.
hHRQoL: health-related quality of life.
iIPAQ-SF: International Physical Activity Questionnaire-Short Form.
jHPLP-II: Health-Promoting Lifestyle Profile-II.
kBP: blood pressure.
lLDL-C: low-density lipoprotein cholesterol.
mHDL-C: high-density lipoprotein cholesterol.
nTG: triglyceride.
oTC: total cholesterol.
pFBG: fasting blood glucose.

Intervention Effects
There were significant time-by-group interaction effects on
psychological distress with moderate to large effects at both T1
and T2 (Table 2). Participants in the intervention group
demonstrated significantly greater reductions in depression (T1:

β=–2.016, 95% CI –2.584 to –1.449, Cohen d=–1.28, P<.001;
T2: β=–2.089, 95% CI –2.777 to –1.402, Cohen d=–1.12,
P<.001) and anxiety (T1: β=–1.024, 95% CI –1.551 to –0.497,
Cohen d=–0.83, P<.001; T2: β=–0.932, 95% CI –1.519 to
–0.346, Cohen d=–0.70, P=.002) than those in the control group.
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Table 2. Generalized estimating equation analyses for the comparison of depression and anxiety of the mindfulness psycho-behavioral intervention

programa.

Group×time effectdTime effectcGroup effectbControl
group

Intervention
group

Outcome and time
point

P valueEffect sizeβ (95% CI)P valueβ (95% CI)P valueβ (95% CI)

Depression (PHQ-9e, total score range 0-27)f

N/AN/AN/AN/AN/Ag.24–0.584
(–1.548 to
0.379)

5.96 (3.34)5.37 (3.26)T0

<.001–1.28–2.016
(–2.584 to
–1.449)

.090.365
(–0.060 to
0.790)

N/AN/A6.32 (3.19)3.72 (3.03)T1

<.001–1.12–2.089
(–2.777 to
–1.402)

.003–0.755
(–1.255 to
–0.256)

N/AN/A5.20 (3.02)2.53 (2.39)T2

Anxiety (GAD-7h, total score range 0-21)f

N/AN/AN/AN/AN/A.59–0.236
(–1.096 to
0.625)

5.48 (2.93)5.25 (2.96)T0

<.001–0.83–1.024
(–1.551 to
–0.497)

.47–0.150
(–0.555 to
0.255)

N/AN/A5.33 (2.71)4.07 (2.38)T1

.002–0.70–0.932
(–1.519 to
–0.346)

<.001–2.683
(–3.121 to
–2.245)

N/AN/A2.80 (2.45)1.63 (2.03)T2

aThe control group (group =0) and the baseline measurement (time =0) were set as the reference categories in the generalized estimating equation model
and its corresponding null variables.
bGroup effect was defined as group differences at baseline between intervention and control groups.
cTime effect at T1 is defined as change of scores for the control group at T1 compared with T0; T2 is defined as change of scores for the control group
at T2 compared with T0.
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.
ePHQ-9: 9-item Patient Health Questionnaire.
fIntervention and control group data are presented as mean (SD).
gN/A: not applicable.
hGAD-7: 7-item General Anxiety Disorder.

Compared with control group, the intervention group
demonstrated significantly greater improvements in
psychological stress (β=–1.186, 95% CI –1.678 to –0.694,
Cohen d=–1.41, P<.001), physical HRQoL (β=0.088, 95% CI
0.008-0.167, Cohen d=0.72, P=.03), emotional HRQoL
(β=0.294, 95% CI 0.169-0.419, Cohen d=0.81, P<.001), and
general HRQoL (β=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 (β=–1.268, 95% CI
–1.992 to –0.544, Cohen d=–1.17, P=.001) and emotional
HRQoL (β=0.249, 95% CI 0.102-0.395, Cohen d=0.62, P=.001)

but not for physical HRQoL and general HRQoL at T2. For
cardiovascular risk factors, the intervention group showed
significantly greater improvements in dietary behavior (β=0.069,
95% CI 0.003-0.136, Cohen d=0.75, P=.04), physical activity
level (β=177.542, 95% CI –39.073 to 316.011, Cohen d=0.51,
P=.01), and systolic BP (β=–3.326, 95% CI –5.928 to –0.725,
Cohen d=–1.32, P=.01) at T2 (Table 4). No significant
group-by-time interaction effects were observed for other
outcomes (all P>.05). The sensitivity analysis showed consistent
results in the directions of the GEE regression coefficients
(Table S3 in 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 programa.

Group×time effectdTime effectcGroup effectbControl
group

Intervention
group

Outcome and time
point

P valueEffect sizeβ (95% CI)P valueβ (95% CI)P valueβ (95% CI)

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

N/AN/AN/AN/AN/Ag.740.225
(–1.106 to
1.555)

16.12 (4.45)16.35 (4.66)T0

<.001–1.41–1.186 (–1.678
to –0.694)

.002–0.577
(–0.950 to
–0.204)

N/AN/A15.55 (4.59)14.59 (4.71)T1

.001–1.17–1.268 (–1.992
to –0.544)

<.001–1.081
(–1.538 to
–0.624)

N/AN/A15.04 (4.60)14.00 (4.52)T2

Physical HRQoL (Physical HeartQoLh, subscale score range 0-30)f

N/AN/AN/AN/AN/A.660.039
(–0.139 to
0.217)

1.87 (0.58)1.91 (0.63)T0

.030.720.088 (0.008 to
0.167)

<.0010.110 (0.048
to 0.172)

N/AN/A1.98 (0.58)2.11 (0.62)T1

.940.120.004 (–0.099
to 0.107)

<.0010.213 (0.131
to 0.295)

N/AN/A2.09 (0.58)2.13 (0.61)T2

Emotional HRQoL (Emotional HeartQoL, subscale score range 0-12)f

N/AN/AN/AN/AN/A.910.011
(–0.193 to
0.215)

2.17 (0.65)2.19 (0.74)T0

<.0010.810.294 (0.169 to
0.419)

.470.036
(–0.062 to
0.134)

N/AN/A2.21 (0.61)2.52 (0.63)T1

.0010.620.249 (0.102 to
0.395)

.050.115
(–0.001 to
0.232)

N/AN/A2.29 (0.55)2.55 (0.63)T2

General HRQoL (General HeartQoL, total score range 0-42)f

N/AN/AN/AN/AN/A.710.031
(–0.133 to
0.195)

1.96 (0.54)1.99 (0.58)T0

<.0011.070.147 (0.070 to
0.224)

.0030.089 (0.029
to 0.148)

N/AN/A2.05 (0.51)2.23 (0.54)T1

.130.470.073 (–0.021
to 0.167)

<.0010.185 (0.111
to 0.260)

N/AN/A2.15 (0.48)2.25 (0.53)T2

aThe control group (group =0) and the baseline measurement (time =0) were set as the reference categories in the generalized estimating equation model
and its corresponding null variables.
bGroup effect was defined as group differences at baseline between intervention and control groups.
cTime effect at T1 is defined as change of scores for the control group at T1 compared with T0; T2 is defined as change of scores for the control group
at T2 compared with T0.
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.
ePSS-10: 10-item Perceived Stress Scale.
fIntervention and control group data are presented as mean (SD).
gN/A: not applicable.
hHRQoL: health-related quality of life.
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Table 4. Generalized estimating equation analyses for the comparison of cardiovascular risk factors of the mindfulness psycho-behavioral intervention

programa.

Group×time effectdTime effectcGroup effectbControl
group

Intervention
group

Outcome and time point

P valueEffect sizeβ (95% CI)P valueβ (95% CI)P valueβ (95% CI)

Smoking status (current smoker)e

N/AN/AN/AN/AN/Af.860.059
(–0.617 to
0.736)

22 (24.7)23 (25.8)T0

.200.55–0.603
(–1.532 to
0.327)

.005–0.800
(–1.358 to
–0.242)

N/AN/A9 (12.9)6 (7.9)T2

Physical activity (IPAQ-SFg, MET•min/week)h

N/AN/AN/AN/AN/A.7630.152
(–164.766 to
225.069)

697.70
(646.78)

727.85
(686.95)

T0

.010.51177.542
(39.073 to
316.011)

.65–23.988
(–127.430 to
79.454)

N/AN/A673.71
(541.13)

881.41
(605.83)

T2

Dietary behavior (HPLP-IIi nutrition subscale, total score range 9-36)h

N/AN/AN/AN/AN/A.260.061
(–0.045 to
0.168)

2.40 (0.35)2.46 (0.38)T0

.040.750.069 (0.003
to 0.136)

<.0010.353 (0.309
to 0.397)

N/AN/A2.75 (0.34)2.88 (0.36)T2

BMI (kg/m2)h

N/AN/AN/AN/AN/A.81–0.121
(–1.126 to
0.883)

25.10 (3.20)24.98 (3.66)T0

.07–0.46–0.403
(–0.835 to
0.030)

.26–0.203
(–0.557 to
0.150)

N/AN/A24.90 (3.11)24.38 (3.59)T2

Systolic BPj (mmHg)h

N/AN/AN/AN/AN/A.651.157
(–3.906 to
6.221)

125.48
(16.55)

126.64 (18.08)T0

.01–1.32–3.326
(–5.928 to
–0.725)

.13–1.340
(–3.073 to
0.393)

N/AN/A124.14
(16.37)

121.97 (14.44)T2

Diastolic BP (mmHg)h

N/AN/AN/AN/AN/A.56–0.888
(–3.884 to
2.108)

76.36
(10.48)

75.47 (10.03)T0

.20–0.67–1.094
(–2.772 to
0.584)

.06–1.260
(–2.546 to
0.027)

N/AN/A75.10 (9.24)73.12 (9.29)T2

LDL-Ck (mmol/L)h

N/AN/AN/AN/AN/A.76–0.037
(–0.276 to
0.202)

2.26 (0.82)2.22 (0.82)T0

.720.070.025
(–0.112 to
0.162)

.05–0.100
(–0.199 to
–0.001)

N/AN/A2.16 (0.79)2.14 (0.75)T2
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Group×time effectdTime effectcGroup effectbControl
group

Intervention
group

Outcome and time point

P valueEffect sizeβ (95% CI)P valueβ (95% CI)P valueβ (95% CI)

HDL-Cl (mmol/L)m

N/AN/AN/AN/AN/A.06–0.121(–0.247
to 0.006)

1.12 (0.92-
1.37)

1.00 (0.90-
1.25)

T0

.27–0.040.043
(–0.034 to
0.121)

.210.043
(–0.025 to
0.112)

N/AN/A1.15 (1.00-
1.45)

1.18 (0.95-
1.37)

T2

TGn (mmol/L)m

N/AN/AN/AN/AN/A.78–0.051(–0.411
to 0.309)

1.36 (1.02,
2.04)

1.36 (0.98-
2.00)

T0

.86–0.27–0.015
(–0.185 to
0.155)

.15–0.104
(–0.245 to
0.037)

N/AN/A1.25 (0.99-
1.90)

1.26 (0.87-
1.96)

T2

TCo (mmol/L)h

N/AN/AN/AN/AN/A.22–0.195
(–0.508 to
0.117)

4.10 (1.12)3.90 (1.02)T0

.370.150.080
(–0.096 to
0.257)

.71–0.025
(–0.157 to
0.107)

N/AN/A4.07 (0.93)3.96 (0.92)T2

FBGp (mmol/L)m

N/AN/AN/AN/AN/A.370.246
(–0.292 to
0.784)

5.22 (4.69-
6.28)

5.56 (4.89-
6.93)

T0

.45–0.19–0.101
(–0.363 to
0.160)

.04–0.169
(–0.327 to
–0.012)

N/AN/A5.21 (4.61-
6.27)

5.35 (4.80-
6.49)

T2

aThe control group (group =0) and the baseline measurement (time =0) were set as the reference categories in the generalized estimating equation model
and its corresponding null variables.
bGroup effect was defined as group differences at baseline between intervention and control groups.
cTime effect at T1 is defined as change of scores for the control group at T1 compared with T0; T2 is defined as change of scores for the control group
at T2 compared with T0.
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.
eIntervention and control group data are presented as n (%).
fN/A: not applicable.
gIPAQ-SF: International Physical Activity Questionnaire-Short Form.
hIntervention and control group data are presented as mean (SD).
iHPLP-II: health-promoting lifestyle profile-II.
jBP: blood pressure.
kLDL-C: low-density lipoprotein cholesterol.
lHDL-C: high-density lipoprotein cholesterol.
mIntervention and control group data are presented as median (IQR).
nTG: triglyceride.
oTC: total cholesterol.
pFBG: fasting blood glucose.

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

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
completed sessions was significantly and positively correlated
with changes in depression (r=0.324, P=.003), psychological
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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) at T1 (Table S4 in
Multimedia Appendix 1), suggesting that adherence to the
intervention may influence the intervention effects. The average
frequency of home mindfulness practice ranged from 2.2 (SD
2.0) to 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
general HRQoL (r=0.399, P<.001) at T1 (Table S4 in
Multimedia Appendix 1).

Acceptability of the Intervention
At T1, a total of 82 (92%) of 89 participants in 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 social
media–based intervention for patients with ACS. The MCARE
program significantly improved psychological distress in terms
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.

The MCARE program also significantly improved psychological
stress and 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
mindfulness-based interventions on cardiovascular risk factors.
This study demonstrated the promising effects of the MCARE
program on dietary behavior, physical activity, and systolic BP
for patients with ACS, providing a valuable reference 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 the illness, together with regular
BP surveillance and behavioral change might have contributed
to improved BP control.

The findings suggested the MCARE 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 as targeted 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
via the promotion of a healthy 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 a significant improvement in the concentration of blood
lipid and glucose.

Limitations
This study has several limitations. First, this study was carried
out in the Chinese population 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 evaluate the consistent use
of the intervention and analyze its association with health
outcomes including cardiometabolic status. Thus, the patterns
of use and the relationships 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
effects. Last, this study did not assess all potential confounding
factors that may impact the psychological distress and secondary
outcomes, such as the baseline cardiovascular risk of participants

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

Conclusions
This study pioneered a social media–based intervention for
patients with ACS. The findings demonstrated that the MCARE
program was an effective approach to improving psychological
distress, psychological stress, HRQoL, and several
cardiovascular risk factors.

Acknowledgments
The authors thank the head nurses and doctors in the research hospitals for their assistance and coordination for data collection
and the patients who participated in the study.

Data Availability
The data sets generated during or analyzed during this study are available from the corresponding author on reasonable request.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Structure and content of the mindfulness psycho-behavioral intervention (MCARE) program and supplemental results.
[DOCX File , 25 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT eHEALTH checklist (V 1.6.1)
[PDF File (Adobe PDF File), 1087 KB-Multimedia Appendix 2]

References

1. Bergmark BA, Mathenge N, Merlini PA, Lawrence-Wright MB, Giugliano RP. Acute coronary syndromes. Lancet.
2022;399(10332):1347-1358. [FREE Full text] [doi: 10.1016/S0140-6736(21)02391-6] [Medline: 35367005]

2. National Center for Cardiovascular Diseases, China. Annual Report on Cardiovascular Disease in China 2022. Beijing.
Peking Union Medical College Press; 2023.

3. Li Y, Cao GY, Jing WZ, Liu J, Liu M. Global trends and regional differences in incidence and mortality of cardiovascular
disease, 1990-2019: findings from 2019 global burden of disease study. Eur J Prev Cardiol. 2023;30(3):276-286. [doi:
10.1093/eurjpc/zwac285] [Medline: 36458973]

4. Helmark C, Harrison A, Pedersen SS, Doherty P. Systematic screening for anxiety and depression in cardiac
rehabilitation—are we there yet? Int J Cardiol. 2022;352:65-71. [FREE Full text] [doi: 10.1016/j.ijcard.2022.02.004]
[Medline: 35143875]

5. Vaccarino V, Badimon L, Bremner JD, Cenko E, Cubedo J, Dorobantu M, et al. Depression and coronary heart disease:
2018 position paper of the ESC working group on coronary pathophysiology and microcirculation. Eur Heart J.
2020;41(17):1687-1696. [FREE Full text] [doi: 10.1093/eurheartj/ehy913] [Medline: 30698764]

6. Goldberg RJ, Saczynski JS, McManus DD, Waring ME, McManus R, Allison J, et al. Characteristics of contemporary
patients discharged from the hospital after an acute coronary syndrome. Am J Med. 2015;128(10):1087-1093. [FREE Full
text] [doi: 10.1016/j.amjmed.2015.05.002] [Medline: 26007672]

7. Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, et al. 2020 ESC guidelines for the management of
acute coronary syndromes in patients presenting without persistent ST-segment elevation. Eur Heart J. 2021;42(14):1289-1367.
[FREE Full text] [doi: 10.1093/eurheartj/ehaa575] [Medline: 32860058]

8. Levine GN, Cohen BE, Commodore-Mensah Y, Fleury J, Huffman JC, Khalid U, et al. Psychological health, well-being,
and the mind-heart-body connection: a scientific statement from the American Heart Association. Circulation.
2021;143(10):e763-e783. [FREE Full text] [doi: 10.1161/CIR.0000000000000947] [Medline: 33486973]

9. Saban KL, Tell D, De La Pena P. Nursing implications of mindfulness-informed interventions for stroke survivors and
their families. Stroke. 2022;53(11):3485-3493. [FREE Full text] [doi: 10.1161/STROKEAHA.122.038457] [Medline:
35904017]

J Med Internet Res 2024 | vol. 26 | e48557 | p. 14https://www.jmir.org/2024/1/e48557
(page number not for citation purposes)

Zou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e48557_app1.docx&filename=6bbc83365a292dd1acd7f864cdd41a53.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48557_app1.docx&filename=6bbc83365a292dd1acd7f864cdd41a53.docx
https://jmir.org/api/download?alt_name=jmir_v26i1e48557_app2.pdf&filename=1984e71633f690738dd5bb8c82a7606f.pdf
https://jmir.org/api/download?alt_name=jmir_v26i1e48557_app2.pdf&filename=1984e71633f690738dd5bb8c82a7606f.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02391-6/fulltext
http://dx.doi.org/10.1016/S0140-6736(21)02391-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35367005&dopt=Abstract
http://dx.doi.org/10.1093/eurjpc/zwac285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36458973&dopt=Abstract
https://www.internationaljournalofcardiology.com/article/S0167-5273(22)00202-9/fulltext
http://dx.doi.org/10.1016/j.ijcard.2022.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35143875&dopt=Abstract
https://academic.oup.com/eurheartj/article/41/17/1687/5303703?login=false
http://dx.doi.org/10.1093/eurheartj/ehy913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30698764&dopt=Abstract
https://www.amjmed.com/article/S0002-9343(15)00429-5/fulltext
https://www.amjmed.com/article/S0002-9343(15)00429-5/fulltext
http://dx.doi.org/10.1016/j.amjmed.2015.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26007672&dopt=Abstract
https://academic.oup.com/eurheartj/article/42/14/1289/5898842?login=false
http://dx.doi.org/10.1093/eurheartj/ehaa575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32860058&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000947
http://dx.doi.org/10.1161/CIR.0000000000000947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33486973&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/STROKEAHA.122.038457
http://dx.doi.org/10.1161/STROKEAHA.122.038457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35904017&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


10. Taylor H, Strauss C, Cavanagh K. Can a little bit of mindfulness do you good? a systematic review and meta-analyses of
unguided mindfulness-based self-help interventions. Clin Psychol Rev. 2021;89:102078. [doi: 10.1016/j.cpr.2021.102078]
[Medline: 34537665]

11. Zou H, Cao X, Chair SY. A systematic review and meta-analysis of mindfulness-based interventions for patients with
coronary heart disease. J Adv Nurs. 2021;77(5):2197-2213. [doi: 10.1111/jan.14738] [Medline: 33433036]

12. Zhang Z, Pack Q, Squires RW, Lopez-Jimenez F, Yu L, Thomas RJ. Availability and characteristics of cardiac rehabilitation
programmes in China. Heart Asia. 2016;8(2):9-12. [FREE Full text] [doi: 10.1136/heartasia-2016-010758] [Medline:
27326243]

13. Kuan PX, Chan WK, Ying DKF, Rahman MAA, Peariasamy KM, Lai NM, et al. Efficacy of telemedicine for the management
of cardiovascular disease: a systematic review and meta-analysis. Lancet Digit Health. 2022;4(9):e676-e691. [FREE Full
text] [doi: 10.1016/S2589-7500(22)00124-8] [Medline: 36028290]

14. Dorje T, Zhao G, Tso K, Wang J, Chen Y, Tsokey L, et al. Smartphone and Social Media-Based Cardiac Rehabilitation
and Secondary Prevention in China (SMART-CR/SP): a parallel-group, single-blind, randomised controlled trial. Lancet
Digit Health. 2019;1(7):e363-e374. [FREE Full text] [doi: 10.1016/S2589-7500(19)30151-7] [Medline: 33323210]

15. Hou Y, Zhao X, Lu M, Lei X, Wu Q, Wang X. Brief, one-on-one, telephone-adapted mindfulness-based stress reduction
for patients undergoing percutaneous coronary intervention: a randomized controlled trial. Transl Behav Med.
2019;9(6):1216-1223. [doi: 10.1093/tbm/ibz130] [Medline: 31504974]

16. Leventhal H, Phillips LA, Burns E. The Common-Sense Model of self-regulation (CSM): a dynamic framework for
understanding illness self-management. J Behav Med. 2016;39(6):935-946. [doi: 10.1007/s10865-016-9782-2] [Medline:
27515801]

17. Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, Bueno H, et al. 2017 ESC guidelines for the management
of acute myocardial infarction in patients presenting with ST-segment elevation: the task force for the management of acute
myocardial infarction in patients presenting with ST-segment elevation of the European Society of Cardiology (ESC). Eur
Heart J. 2018;39(2):119-177. [FREE Full text] [doi: 10.1093/eurheartj/ehx393] [Medline: 28886621]

18. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med.
2001;16(9):606-613. [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

19. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. 2006;166(10):1092-1097. [FREE Full text] [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

20. Cohen S, Williamson GM. Perceived stress in a probability sample of the United States. In: Spacapan S, Oskamp S, editors.
The Social Psychology of Health: Claremont Symposium on Applied Social Psychology. Newbury Park, CA. Sage
Publications, Inc; 1988;31-67.

21. Oldridge N, Höfer S, McGee H, Conroy R, Doyle F, Saner H, et al. (for the HeartQoL Project Investigators). The HeartQoL:
part II. validation of a new core health-related quality of life questionnaire for patients with ischemic heart disease. Eur J
Prev Cardiol. 2014;21(1):98-106. [FREE Full text] [doi: 10.1177/2047487312450545] [Medline: 22822180]

22. Hennrikus D, Joseph AM, Lando HA, Duval S, Ukestad L, Kodl M, et al. Effectiveness of a smoking cessation program
for peripheral artery disease patients: a randomized controlled trial. J Am Coll Cardiol. 2010;56(25):2105-2112. [FREE
Full text] [doi: 10.1016/j.jacc.2010.07.031] [Medline: 21144971]

23. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc. 2003;35(8):1381-1395. [FREE Full text] [doi:
10.1249/01.MSS.0000078924.61453.FB] [Medline: 12900694]

24. Walker SN, Sechrist KR, Pender NJ. The health-promoting lifestyle profile: development and psychometric characteristics.
Nurs Res. 1987;36(2):76-81. [Medline: 3644262]

25. Scott-Sheldon LAJ, Gathright EC, Donahue ML, Balletto B, Feulner MM, DeCosta J, et al. Mindfulness-based interventions
for adults with cardiovascular disease: a systematic review and meta-analysis. Ann Behav Med. 2020;54(1):67-73. [FREE
Full text] [doi: 10.1093/abm/kaz020] [Medline: 31167026]

26. Shi W, Ghisi GLM, Zhang L, Hyun K, Pakosh M, Gallagher R. A systematic review, meta-analysis, and meta-regression
of patient education for secondary prevention in patients with coronary heart disease: impact on psychological outcomes.
Eur J Cardiovasc Nurs. 2022;21(7):643-654. [FREE Full text] [doi: 10.1093/eurjcn/zvac001] [Medline: 35134883]

27. Zou H, Cao X, Geng J, Chair SY. Effects of mindfulness-based interventions on health-related outcomes for patients with
heart failure: a systematic review. Eur J Cardiovasc Nurs. 2020;19(1):44-54. [FREE Full text] [doi:
10.1177/1474515119881947] [Medline: 31635481]

28. Anderson L, Brown JP, Clark AM, Dalal H, Rossau HK, Bridges C, et al. Patient education in the management of coronary
heart disease. Cochrane Database Syst Rev. 2017;6(6):CD008895. [FREE Full text] [doi: 10.1002/14651858.CD008895.pub3]
[Medline: 28658719]

29. Kris-Etherton PM, Petersen KS, Després JP, Anderson CAM, Deedwania P, Furie KL, et al. Strategies for promotion of a
healthy lifestyle in clinical settings: pillars of ideal cardiovascular health: a science advisory from the American Heart
Association. Circulation. 2021;144(24):e495-e514. [FREE Full text] [doi: 10.1161/CIR.0000000000001018] [Medline:
34689589]

J Med Internet Res 2024 | vol. 26 | e48557 | p. 15https://www.jmir.org/2024/1/e48557
(page number not for citation purposes)

Zou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.cpr.2021.102078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34537665&dopt=Abstract
http://dx.doi.org/10.1111/jan.14738
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33433036&dopt=Abstract
https://heartasia.bmj.com/content/8/2/9
http://dx.doi.org/10.1136/heartasia-2016-010758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27326243&dopt=Abstract
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(22)00124-8/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(22)00124-8/fulltext
http://dx.doi.org/10.1016/S2589-7500(22)00124-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36028290&dopt=Abstract
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(19)30151-7/fulltext
http://dx.doi.org/10.1016/S2589-7500(19)30151-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33323210&dopt=Abstract
http://dx.doi.org/10.1093/tbm/ibz130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31504974&dopt=Abstract
http://dx.doi.org/10.1007/s10865-016-9782-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27515801&dopt=Abstract
https://academic.oup.com/eurheartj/article/39/2/119/4095042
http://dx.doi.org/10.1093/eurheartj/ehx393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28886621&dopt=Abstract
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/410326
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://academic.oup.com/eurjpc/article/21/1/98/5925964?login=false
http://dx.doi.org/10.1177/2047487312450545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22822180&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S0735109710041847?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0735109710041847?via%3Dihub
http://dx.doi.org/10.1016/j.jacc.2010.07.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21144971&dopt=Abstract
https://journals.lww.com/acsm-msse/fulltext/2003/08000/international_physical_activity_questionnaire_.20.aspx
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3644262&dopt=Abstract
https://academic.oup.com/abm/article/54/1/67/5511695?login=false
https://academic.oup.com/abm/article/54/1/67/5511695?login=false
http://dx.doi.org/10.1093/abm/kaz020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31167026&dopt=Abstract
https://academic.oup.com/eurjcn/article/21/7/643/6522820?login=false
http://dx.doi.org/10.1093/eurjcn/zvac001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35134883&dopt=Abstract
https://academic.oup.com/eurjcn/article/19/1/44/5975035?login=false
http://dx.doi.org/10.1177/1474515119881947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31635481&dopt=Abstract
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD008895.pub3/full
http://dx.doi.org/10.1002/14651858.CD008895.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28658719&dopt=Abstract
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001018
http://dx.doi.org/10.1161/CIR.0000000000001018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34689589&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Hartmann-Boyce J, Chepkin SC, Ye W, Bullen C, Lancaster T. Nicotine replacement therapy versus control for smoking
cessation. Cochrane Database Syst Rev. 2018;5(5):CD000146. [FREE Full text] [doi: 10.1002/14651858.CD000146.pub5]
[Medline: 29852054]

Abbreviations
ACS: acute coronary syndrome
BP: blood pressure
GAD-7: 7-item Generalized Anxiety Disorder
GEE: generalized estimating equation
HRQoL: health-related quality of life
MCARE: mindfulness psycho-behavioral intervention
PHQ-9: 9-item Patient Health Questionnaire
RCT: randomized controlled trial

Edited by A Mavragani; submitted 30.04.23; peer-reviewed by J Chen, D Fletcher; comments to author 24.10.23; revised version
received 30.10.23; accepted 03.01.24; published 20.02.24

Please cite as:
Zou H, Chair SY, Feng B, Liu Q, Liu YJ, Cheng YX, Luo D, Wang XQ, Chen W, Huang L, Xianyu Y, Yang BX
A Social Media–Based Mindfulness Psycho-Behavioral Intervention (MCARE) for Patients With Acute Coronary Syndrome: Randomized
Controlled Trial
J Med Internet Res 2024;26:e48557
URL: https://www.jmir.org/2024/1/e48557
doi: 10.2196/48557
PMID:

©Huijing Zou, Sek Ying Chair, Bilong Feng, Qian Liu, Yu Jia Liu, Yu Xin Cheng, Dan Luo, Xiao Qin Wang, Wei Chen, Leiqing
Huang, Yunyan Xianyu, Bing Xiang Yang. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
20.02.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

J Med Internet Res 2024 | vol. 26 | e48557 | p. 16https://www.jmir.org/2024/1/e48557
(page number not for citation purposes)

Zou et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000146.pub5/full
http://dx.doi.org/10.1002/14651858.CD000146.pub5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29852054&dopt=Abstract
https://www.jmir.org/2024/1/e48557
http://dx.doi.org/10.2196/48557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

