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Objective: This study investigated the association between job burnout and quality of life (QoL) after acute
coronary syndrome (ACS) in a Chinese sample.

Methods: This was a one-year longitudinal study. Participants included patients with a first episode of ACS who
were still employed. The Copenhagen Burnout Inventory (CBI) assessed job burnout before discharge, and QoL
was assessed using the Medical Outcome Study 8-Items Short Form Health Survey (SF-8) and the Seattle Angina
Questionnaire (SAQ) before discharge (baseline), at one month, six months and 12 months after discharge.
Generalized estimating equations determined the association between job burnout and longitudinal changes of
QoL.

Results: All participants were assigned to either a “low job burnout” group (n = 70) or a “high job burnout” group
(n = 50), based on the upper quartile of job burnout scores. Longitudinally over 1-year follow-up period, the
scores of the SF-8 and SAQ among patients with a high level of burnout were lower than those in the low job
burnout group. Job burnout was significantly associated with lower physical and mental health (SF-8), as well as
greater physical limitation and lower treatment satisfaction (SAQ) over time.

Conclusion: Job burnout at baseline predicted slow improvement of QoL after ACS in a Chinese working sample.

1. Introduction

Cardiovascular diseases (CVDs) are the leading cause of death, and
acute coronary syndrome (ACS) accounts for at least 50% of such deaths
[1]. Although the popularity of early revascularization and evidenced-
based drug treatments have improved the survival rate of ACS patients
[2], the incidence of major adverse cardiovascular events (MACEs)
remain high during the period of long-term rehabilitation for ACS [3].
Improving the quality of life (QoL) and prognosis of ACS survivors is a
common focus of both the medical field and the wider society.

ACS is the most serious type of coronary heart disease (CHD).
Although it is common in the elderly, its prevalence in the young and
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middle-aged people is rising [4]. It is reported that the prevalence of ACS
prior to the age 55 is between 17.4 and 24.2% [2,5,6]. According to an
American study, the prevalence of myocardial infarction in young
women and men (35-54 y/o0) increased from 21% and 30% between
1995 and 1999, to 31% and 33% between 2010 and 2014, respectively
[7]. Importantly, young people tend to ignore cardiovascular risk fac-
tors, and they therefore miss the best opportunities in terms of preven-
tion and control [8].

CHD is caused by multiple factors, and psychosocial factors are likely
to represent independent risk factors for CHD [9,10]. It is reported that
the negative effects of marriage, low income, family support, the work
environment, or life stresses could lead to adverse outcomes in ACS
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patients [11]. Depression and anxiety are the important psychosocial
factors affecting the occurrence and development of CHD. On average in
20% of patients after acute myocardial infarction appeared identified
depressive symptoms [12]. Similarly, the prevalence of anxiety in ACS
patients was around 25-37% [13]. An early study reported the depres-
sion after myocardial infarction predicted a 3—4-fold increase in mor-
tality from cardiac causes [14]. Anxiety was associated with worse long-
term cardiac endpoints in myocardial infarction patients [13]. More-
over, both depression and anxiety have a significant negative influence
on the quality of life (QoL) during the recovery in ACS patients [15].

In recent years, psychosocial factors in the workplace have been
received much attention in association with CVD, particularly CHD. Job
stress (or work stress), defined as “the harmful physical and emotional
responses that occur when the requirements of the job do not match the
capabilities, resources, or needs of the worker” [16], is majorly assessed
with theoretical models of job strain and effort-reward imbalance at
work [17]. Another relevant concept is job burnout whose harmonized
definition is “In a worker, occupational burnout or occupational phys-
ical AND emotional exhaustion state is an exhaustion due to prolonged
exposure to work-related problems” [18]. Though research evidence
suggested both job stress and job burnout are associated with higher risk
of incident CHD and recurrent CHD [19-23], the general research
consensus about relationships among job stress, job burnout, and CHD is
that job burnout mediates the association between job stress and health
outcomes including CHD [24,25]. Regarding the potential contribution
of work-related stress and burnout experiences to QoL after coronary
events, to our best knowledge, a one-year longitudinal study from Ger-
many found that effort-reward imbalance was significantly related with
post-infarction QoL [26]. General burnout or exhaustion (not referring
to work place) was discovered to predict poor recovery of QoL among
ACS patients in Hungary and in China [27,28]. In the working setting,
we previously reported that job burnout predicted the decline of health-
related QoL among Chinese employees with cardiovascular disease [29],
although this study had a couple of limitations. For instance, the study
participants were all female nurses, QoL was measured twice (at base-
line and at one-year), and prevalent cases included cardiovascular dis-
ease as opposed to incident (first episode) cases. Hence, we conducted a
new study in order to generate new research evidence. The present study
was a hospital-based longitudinal study to observe the effect of job
burnout on QoL among employees with a first episode of ACS during one
year after their discharge, which provided evidence of job burnout and
the follow-up development of ACS among a sample of Chinese
employees.

2. Materials and methods
2.1. Study participants

This was a hospital-based prospective study. The participants were
patients who were admitted to the First Affiliated Hospital of Kunming
Medical University, which is the largest regional hospital with full range
of cardiac inpatient and outpatient clinics, because of a first episode of
ACS between March 2018 and December 2019. Before they were hos-
pitalized, all of them were employed in the labor market with age no
more than 65 years old. ACS refers to a range of acute myocardial
ischemic states: ST-segment elevation myocardial infarction (STEMI)
[30], non-ST segment elevation myocardial infarction (NSTEMI), and
unstable angina (UA) [31]. All of the patients accepted percutaneous
coronary intervention during hospitalization. A follow-up was carried
out at one month, six months and 12 months after discharge. Data
related to QoL were measured repeatedly at follow-up. All patients
provided their written informed consent. This project was approved by
the Ethics Committee of Kunming Medical University (Kunming, China).
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2.2. Study design and the follow-up details

Details of study design and follow-up were shown in Fig. 1. During
the hospitalization, the sociodemographic and clinical information were
collected. Meanwhile, job burnout, depression, anxiety, and QoL at
baseline were assessed before discharge. The follow-up time was 1
month, 6 months and 1 year after discharge. QoL was measured
repeatedly at each follow-up.

2.3. Collection of sociodemographic and medical data

Research staff administered a questionnaire to collect participants'
demographic and clinical data, such as their age, sex, ACS type (UA,
STEMI, NSTEMI), education level, number of family members, monthly
family income, medical history (hypertension, diabetes, hyperlipemia,
stroke, smoking at present, heavy drinker), serum biochemical(glucose,
total cholesterol, triglyceride, HDL-C, LDL-C) from their medical
records.

2.4. Assessment of job burnout, anxiety, and depression

Job burnout was assessed using the work burnout subscale from the
Copenhagen Burnout Inventory (CBI). Responses were rated according
to a five-point Likert-type scale. Potential scores of the CBI ranged from
0 to 100, with higher scores indicating higher levels of job burnout. The
Cronbach's alpha coefficient for the 6-item CBI work burnout subscale
was 0.723 in our study. We applied the Chinese version of the CBI which
has satisfactory reliability and validity [32,33]. Our previous research
also proved that the CBI was able to reflect the burnout level in patients
with ACS [28,34]. According to the practice of our previous study [28],
the upper quartile of job burnout score in this study was used to define
high burnout and low burnout, given that fact that there is no empirical
cut-off point for CBI. Meanwhile, the median of job burnout score was
also used as an alternative threshold, and the subsequent results of data
analysis were reported in the supplementary materials. In addition,
symptoms of depression and anxiety were assessed with the Chinese
version of the Hospital Anxiety and Depression Scale (HADS). The
Cronbach's alpha coefficient for the HADS-anxiety and HADS-depression
subscale was 0.712 and 0.733, respectively, in this study. Potential
scores of the HADS range from 0 to 21 for each subscale with higher
scores indicating higher levels of anxiety and depressive symptoms. A
score of >8 was taken to indicate clinically relevant levels of anxiety or
depression symptoms [35]. This instrument has successfully applied in
Chinese CHD patients [36].

2.5. Evaluation of QoL

To evaluate QoL, two instruments were used: the Medical Outcome
Study 8-Items Short Form Health Survey (SF-8), and a disease-specific
instrument — the Seattle Angina Questionnaire (SAQ). The SF-8 was
derived from the SF-36, a multipurpose, generic questionnaire that is
used to assess health-related QoL [37,38]. The SF-8 has eight items and
two dimensions, i.e., physical health and mental health; potential score
of each dimension ranges from 0 to 100. Higher SF-8 scores indicate
better general QoL. The Chinese version of the SF-8 has been widely used
in Chinese CHD patients [39]. The Seattle Angina Questionnaire (SAQ)
is a 19-item self-administered questionnaire to assess disease-specific
QoL. It has five scales which measure the following dimensions of
CHD: Physical limitation (PL), angina stability (AS), angina frequency
(AF), treatment satisfaction (TS), and disease perception (DP) [40]. The
score of each scale ranges from O to 100, with high scores indicating a
good level of the particular dimension. The Chinese version of the SAQ
has been verified as a useful instrument for the assessment of QoL in
CHD patients in China because of its good validity, reliability, and
responsiveness [41]. In the present study, the Cronbach's alpha coeffi-
cient for the physical health dimension and mental health dimension of
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ACS: Acute coronary syndrome; QoL: Quality of life; HADS: the Hospital Anxiety and Depression Scale (the cut-off point is 8 point); SF-8: the Medical Outcome Study
8-Items Short Form Health Survey; CBI: Copenhagen Burnout Inventory; SAQ: The Seattle Angina Questionnaire.

SF-8 was 0.72 and 0.74, respectively. Meanwhile, the Cronbach's alpha
coefficient for PL, AS, AF, TS, and DP of SAQ was 0.75, 0.71, 0.74, 0.76,
and 0.70, respectively.

2.6. Recording cardiac events

During the follow-up, the cardiac events were recorded, which were
defined as cardiac sudden death, recurrence of ACS events including
recurrence of angina, NSTEMI or STEMI, rehospitalization mainly
because recurrence of ACS relevant symptoms.

2.7. Statistical analyses

Statistical analyses were carried out using Stata, version 10 (Stata,
College Station, TX, USA). Continuous variables were presented as mean
values, and discrete variables were presented as frequencies and per-
centages. The Student's t-test (for continuous variables) and chi-square
test (for categorical variables) were used to compare the high burnout
group and the low burnout group on baseline characteristics. As an
extension of generalized linear models, generalized estimating equa-
tions (GEEs) could deal with correlations between observations within
the same subjects [42,43]. Therefore, we used GEEs to determine the
association between job burnout at baseline and development of QoL
over time as measured by the SF-8 and SAQ before discharged (base-
line), 1 month, 6 months and 12 months during the follow-up. We also
controlled for potentially confounding factors including age, sex, ACS
type (UA, STEMI, NSTEMI), education level, number of family members,
monthly family income, medical history (hypertension, diabetes, hy-
perlipemia, stroke, smoking at present, heavy drinker), serum
biochemical (glucose, total cholesterol, triglyceride, HDL—C, LDL-C)
following previous research [28,34]. In addition to the binary mea-
sures of job burnout, we also conducted sensitivity analyses with
continuous measures of job burnout, and regression coefficients were
reported for an increase by 1 standard deviation (SD).

3. Results
3.1. Baseline characteristics of study participants

Between March 2018 and December 2019, there were 150 eligible
patients who met the inclusion criteria, and they were all invited to
participate in our study. A total of 123 patients agreed at baseline
(participation rate = 82%). One subject was allergic to medical elec-
trodes so that this patient was with incomplete clinical data at baseline;
another two patients did not attend the entire follow-up examinations.
Therefore, a total of 120 patients (101 males and 19 females; mean age:
49.5 + 7.6; age range: 27-62 years) were included into this study as
analytic sample. Range of scores for job burnout was 8.30 to 95.8
(median = 50.00, upper quartile = 58.33). All participants were divided

into two groups based on the upper quartile: low job burnout group
(score for job burnout < 58.33) and high job burnout group (score for
job burnout > 58.33). The anxiety score of high burnout group was
significantly higher than that of low burnout group. The baseline
physical healthy scores of low burnout group were significantly higher
than those of high burnout group. Other demographic and health
characteristics were not significantly different between the two groups
(Table 1).

3.2. Effect of job burnout at baseline on SF-8 scores during 12 months
post-ACS

Both the physical health score and the mental health score of the SF-8
were higher in the low job burnout group than in the high job burnout
group, as shown in Fig. 2. Developing three models of GEEs, as shown in
Table 2, job burnout scores at baseline were negatively associated with
physical health scores (all p < 0.001), such that every for a 1-SD increase
in job burnout, there was a 2.68-point and 2.58-point (both p < 0.001)
decrease in the physical health score, after adjustment for anxiety and
depression, respectively. Similarly, a negative association was also
observed between job burnout scores at baseline and mental health
scores during the one-year observation period. For dichotomized job
burnout scores based on upper quartile, there was no significant asso-
ciation between job burnout and the mental health score after adjusting
for anxiety (p = 0.053). However, for continuous job burnout, every 1-
SD increase in job burnout scores at baseline corresponded to a signifi-
cant decrease in mental health scores after adjusting for either anxiety
(1.54 points drop, p = 0.004) or depression (1.55 points drop, p =
0.002).

3.3. Effect of job burnout at baseline on SAQ scores during 12 months
post-ACS

As shown in Fig. 3, there was a trend that the SAQ scores of the low
job burnout group were generally higher than those observed in the high
job burnout group. Job burnout scores at baseline were significantly
inversely associated with PL and TS scores. An 1-SD increase in job
burnout scores at baseline corresponded to a decline in PL scores of 3.61
points (p = 0.001) and 3.16 points (p = 0.003) after adjusting for anxiety
and depression, respectively. Similarly, an 1-SD increase in job burnout
scores at baseline corresponded to a decline in TS scores of 4.07 points
(p = 0.002) and 4.13 points (p = 0.001) after adjusting for anxiety and
depression, respectively. In Model I, compared with the low job burnout
group, the patients with high job burnout scores had a lower AS score (p
= 0.038). However, after adjusting for anxiety and depression, this
difference was no longer significant. The association between job
burnout at baseline and the AF or DP score was not significant (Table 3).
Furthermore, multiple regression analyses might have inflated the Type
I error rate. Bonferroni correction of the p-value for multiple testing
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Table 1
Characteristics of study participants at baseline (n = 120).
Low job High job p
burnout(n burnout(n
=70) = 50)
Age (y) 48.53 + 50.86 + 0.10
7.99 6.74
Sex (n) Male 62 39 0.12
Female 8 11
ACS type (n) UA 10 7 0.86
STEMI 34 22
NSTEMI 26 21
Education level Junior middle 16 18 0.08
(n) school
High middle school/ 41 21
technical secondary
school
Junior college 7 2
College or higher 6 9
Number of 397 +£1.19 4.06+£1.48 0.72
family
members (n)
Monthly family 7378.57 + 7082.00 + 0.46
income (Yuan) 2337.96 1858.54
Medical history Hypertension 20.8 20.8 0.12
(%) Diabetes 13.3 10.0 0.88
Hyperlipemia 21.7 15.0 0.90
Stroke 0.8 4.2 0.08
Family history of 20.8 11.7 0.37
CVD
Smoking at present 41.7 25.8 0.28
Heavy drinker 20.0 12.5 0.62
Serum Glucose 6.56 + 2.74 6.26 + 2.23 0.52
biochemistry Total cholesterol 4.53 +£1.31 4.31 £1.22 0.35
(mmol/L) Triglyceride 2.10+1.10 1.75+1.09 0.09
HDL-C 1.12+0.62 1.17 +£0.43  0.66
LDL-C 2.89 £1.14 2.84 £1.20 0.84
Anxiety score 6.69 + 3.74 8.90 + 3.49 0.001*
Depression score 5.63 £ 2.11 6.40 £+ 2.22 0.06
SF-8 scores at Physical health 47.73 + 43.33 + 0.014*
baseline score 6.18 5.56
Mental health score 46.88 + 43.55 + 0.07
6.60 5.60
SAQ scores at PL 64.53 + 60.80 + 0.20
baseline 10.11 9.42
AS 90.00 + 95.59 + 0.29
20.25 9.82
AF 85.50 + 85.88 + 0.93
17.24 11.21
TS 72.38 + 65.16 + 0.09
14.12 14.81
DP 49.58 + 40.69 + 0.06
15.56 14.70

ACS: acute coronary syndrome; UA: unstable angina; STEMI: ST-segment
elevated myocardial infarction; NSTEMI: non-ST-segment elevated myocardial
infarction; CVD: cardiovascular disease; HDL-C: high-density lipoprotein
cholesterol; LDL-C: low-density lipoprotein cholesterol; SF-8: Medical Outcome
Study 8-Items Short Form Health Survey; SAQ: Seattle Angina Questionnaire; PL:
physical limitation; AS: angina stability; AF; angina frequency; TS: treatment
satisfaction; DP: disease perception.
The Chinese version of the Hospital Anxiety and Depression Scale (HADS) was
used to assess the anxiety and depression level. The cut-off point of anxiety or
depression is 8 point.

" p <0.05.

T Fisher's exact test.

(o/number of tests) [44] results in a p-value of 0.007 for an o of 0.05 and
seven QoL parameter tests. As showed in Tables 2 and 3, the findings of
our study were not obviously affected.

3.4. Cardiac events

By the end of the one-year follow-up, no cardiac events were
observed.
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3.5. Supplemental findings

When the median of job burnout score was used as the threshold to
define high burnout and low burnout, characteristics of participants are
shown in Supplemental Table 1. The results of associations between job
burnout and QoL were consistent with those using the upper quartile as
the threshold; for details, please see Supplemental Table 2 and Supple-
mental Table 3.

4. Discussion

This study was carried out among working people in China who had
experienced a first episode of ACS. It aimed to evaluate the association
between job burnout and QoL during the period of one-year follow-up
after discharge. To the best of our knowledge, this is the first study in this
regard, worldwide. Our findings suggest that job burnout is associated
with lower improvement in QoL among ACS patients who employed in
the labor market.

In the current study, we found the patients with high job burnout
level at baseline showed a lower health status scores assessed by using
SF-8 in both physical health and mental health dimensions after they
discharged one year. This finding was in line with our previous report
that, compared with the low job burnout group, employees with car-
diovascular disease in high job burnout group displayed decreased
scores in both physical functioning and mental functioning evaluated by
using SF-8 as well [29]. As mentioned above, the participants in this
previous study were female nurses, suffering from chronic cardiovas-
cular diseases, while the participants in our present study were both men
and women without any restriction to specific occupations, and their
disease was acute coronary heart disease. These two studies illustrate a
similar phenomenon from different angles, i.e., job burnout could exert
adverse effects on health-related QoL among patients with cardiac dis-
eases. Also, the results of present study based on a working sample are
concordant with our previous findings in a general ACS patients who
were older and retired or unemployed when ACS occurred [28]. Lower
PL scores reflect that the patients had a worse subjective administration
about their physical condition. In younger working group, physical
limitation may cause the patients to feel difficult undertaking the
workload as they did before ACS onset, or even created a negative in-
fluence on their daily life activities. Lower TS scores reflect less treat-
ment satisfaction of patients in high job burnout group. One possible
explanation may be recurrent chest pain, which represented a non-
cardiac symptom due to social-psychological factors [45]. As our pre-
vious study revealed that higher levels of burnout were correlated with
greater frequency of angina [28], making patients believe that their
treatment has failed; furthermore, lower treatment satisfaction could
lead to the poor medication adherence, and an increase in mortality
[46].

After adjustment the confounding factors, job burnout at baseline
was negatively associated with the physical health and mental health
scores of SF-8, as well as the PL and TS scores of SAQ, indicating a less
improvement in QoL in working group during the first year after ACS.
QoL is a multidimensional concept that can help physicians to examine
treatment effectiveness in patients with post-ACS. A growing number of
studies have revealed that QoL is an independent indicator to predict the
reoccurrence of adverse cardiac events, rehospitalization and mortality
[47,48]. Early interventional strategy including thrombolytic therapy,
percutaneous coronary intervention (PCI), coronary artery bypass
grafting (CABG), and standardized medication treatment can improve
the QoL [49,50], however, it has been shown that numerous, complex
and dynamic types of factors have potential influence on QoL, such as
age, gender, marital status, behavioral factors, disease-related factors,
and psychosocial factors [51]. Burnout characterized by emotional
exhaustion, physical fatigue, and cognitive weariness, which is one type
of negative response to chronic stress [22]. Like other forms of phyco-
logical factors, burnout is also linked to the occurrence of cardiac events
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Fig. 2. Changes in SF-8 scores (means + SD) among patients with ACS over 12-month follow-up: A comparison of the low job burnout group and high job burnout

group.
(A) Physical health score and (B) Mental health score.

SF-8: Medical Outcome Study 8-Items Short Form Health Survey.
SD: Standard Deviation.

ACS: Acute Coronary Syndrome.

Table 2
The coefficients and 95% CIs of repeated measures of QoL parameters (SF-8) during follow-up by job burnout at baseline.
Model I Model II Model III
Coefficients (95% CIs) p value Coefficients (95% CIs) p value Coefficients (95% Cls) p value
SF-8 physical health score
Job burnout Low 0.00 0.00 0.00
High —5.04(-7.15, —2.92) <0.001 —4.65(—6.83, —2.47) <0.001 —4.63(—6.73, —2.54) <0.001
Continuous(increase per SD) —2.86(—3.93, —1.78) <0.001 —2.68(—3.82, —1.55) <0.001 —2.58(—3.68, —1.47) <0.001
SF-8 mental health score
Job burnout Low 0.00 0.00 0.00
High —2.75(—4.75, —0.74) 0.007 —1.99(—4.01, 0.02) 0.053 —2.22(—-4.14, —0.31) 0.023
Continuous(increase per SD) —1.96(—2.97, —0.95) <0.001 —1.54(—2.59, —0.51) 0.004 —1.55(—2.55, —0.55) 0.002

SF-8: Medical Outcome Study 8-Items Short Form Health Survey (SF-8), CIs: Coefficient intervals.

Model I: adjustment for age, sex, ACS type (UA, STEMI, NSTEMI), education level (junior middle school, high middle school/technical secondary school, college, junior
college, college or higher), number of family members, monthly family income, medical history (hypertension, diabetes, hyperlipemia, stroke, smoking at present,
heavy drinker), serum biochemical(glucose, total cholesterol, triglyceride, HDL—C, LDL-C).

Model II: Model I + additional adjustment for anxiety.
Model III: Model I + additional adjustment for depression.

Table 2 showed that ACS patients with higher baseline job burnout had lower physical and mental health scores during follow-up.

[52]. Vital exhaustion has a significantly high negative linear correla-
tion with subjective feeling of QoL [27]. Thus, we consider there is a
vicious circle between job burnout and less improvement of QoL, which
probably result in poor outcome after ACS in a long run.

The impact of anxiety and depression on QoL of patients with ACS
have been widely studied. Higher level of anxiety and depression at
baseline was associated with poorer QoL [53]. Previous research sug-
gested that burnout may share a potential overlap with both anxiety
[54] and depression [55], however, they are differentially demonstrated
as negative emotional reactions under the chronic stress [54,56]. In our
study, the patients in high job burnout group displayed higher scores of
both anxiety and depression, especially the average score of anxiety in
high job burnout group was over 8 points, which indicated that higher
job burnout level was likely linked to anxiety and depression. However,
after adjustment the potential confounding effects induced by anxiety
and depression, job burnout remained robust negative association with
physical health score and mental health score in SF-8, as well as PL and
TS scores in SAQ. The results highlighted that, at least in this study, the
influence of job burnout on QoL trajectories in ACS patients during the
12-month follow-up was independent of anxiety and depression.

Our previous study showed the elderly ACS patients with high
burnout/exhaustion level experienced a slow improvement of physical

performance during the first-year follow-up after discharge [28]. Simi-
larly, the younger ACS patients with higher burnout also reported a
lower PL scores in the current study. One of the possible reasons to
explain the lower PL scores was that emotional distress often expressed
by patients as some physical symptoms, for instance, dyspnea, fatigue,
palpitations, making them confused whether they did not recovery from
the ACS yet or even had a disease recurrence [57]. This finding may have
clinical implications, as impairment of physical performance in the
aftermath of ACS has been associated with poor prognosis. Physical
activity capacity is an important predictor related to outcome in ACS
patients. The decline in physical functioning was associated with an
increased risk of recurrence of disease and of the cardiac adverse events
during long-term follow-up [58]. In contrast, exercise-based rehabili-
tation exercise treatment revealed a long-term reduction in total mor-
tality by 20% and in cardiac mortality by 26% [59]. Compared with
elder patients, physical capability rebuilding is more important for the
younger who are still employed in the labor market due to the personal
economic and social needs. Regarding the relevance of psychosocial
work factors to cardiac practice, it has been suggested that clinicians
could use a set of screening questions to identify potential occupational
risk factors, in addition to normal psychosocial factors such as depres-
sion and anxiety, among economically active cardiac patients [60].
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Fig. 3. Changes in the SAQ scores (means + SD) of patients with ACS over 12-month follow-up: A comparison of the low job burnout group and high job burnout
group.

(A) PL, (B) AS, (C) AF, (D) TS and (E) DP.

SAQ: Seattle Angina Questionnaire; PL: physical limitation; AS: angina stability; AF; angina frequency; TS: treatment satisfaction; DP: disease perception.

SD: Standard Deviation.

ACS: Acute Coronary Syndrome.

Table 3
The coefficients and 95% CIs of repeated measures of QoL parameters (SAQ) during follow-up by job burnout at baseline.
Model I Model II Model IIT
Coefficients (95% Cls) p value Coefficients (95% Cls) p value Coefficients (95% Cls) p value
SAQ physical limitation (PL)
Job burnout Low 0.00 0.00 0.00
High —7.18(-11.10, —3.27) <0.001 —7.13(-11.18, —3.08) 0.001 —6.60(—10.50, —2.70) 0.001
Continuous(increase per SD) —3.59(-5.61, —1.56) 0.001 —3.61(—5.75, —1.48) 0.001 —3.16(—5.24, —1.08) 0.003
SAQ angina stability (AS)
Job burnout Low 0.00 0.00 0.00
High —6.79(-13.19, —0.38) 0.038 —5.42(-11.97,1.13) 0.11 —6.33(—12.80, 0.14) 0.06
Continuous(increase per SD) —2.24(-5.58, 1.09) 0.19 —1.27(—4.74, 2.20) 0.47 —1.84(-5.29, 1.60) 0.29
SAQ angina frequency (AF)
Job burnout Low 0.00 0.00 0.00
High —3.52(—8.09, 1.04) 0.13 —2.52(-7.18, 2.14) 0.29 —2.54(—6.99, 1.90) 0.26
Continuous(increase per SD) —2.33(—4.69, 0.03) 0.053 —1.75(—4.21, 0.71) 0.16 —1.54(-3.90, 0.83) 0.20
SAQ treatment satisfaction (TS)
Job burnout Low 0.00 0.00 0.00
High —8.82(—13.46, —4.18) <0.001 —8.27(—13.08, —3.46) 0.001 —8.43(—13.11, —3.75) <0.001
Continuous(increase per SD) —4.36(—6.80, —1.93) <0.001 —4.07(—6.64, —1.49) 0.002 —4.13(—6.64, —1.61) 0.001
SAQ disease perception (DP)
Job burnout Low 0.00 0.00 0.00
High —5.38(—13.55, 2.79) 0.20 —1.23(-10.04, 7.57) 0.78 —5.34(-16.73, 6.04) 0.36
Continuous(increase per SD) —0.08(-0.29, 0.12) 0.43 —0.03(-0.23, 0.18) 0.80 —0.01(-0.18, 0.16) 0.89

Cls: Coefficient intervals.

Model I: adjustment for age, sex, ACS type (UA, STEMI, NSTEMI), education level (junior middle school, high middle school/technical secondary school, college, junior
college, college or higher), number of family members, monthly family income, medical history (hypertension, diabetes, hyperlipemia, stroke, smoking at present,
heavy drinker), serum biochemical(glucose, total cholesterol, triglyceride, HDL—C, LDL-C).

Model II: Model I + additional adjustment for anxiety.

Model III: Model I + additional adjustment for depression.

Table 3 showed that ACS patients with higher baseline job burnout had lower scores of Physical Limitation and lower Treatment Satisfaction during follow-up.
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Moreover, in terms of job retention and disease management among
employees with CHD, cardiac rehabilitation programs incorporation
with return-to-work plans is still poorly developed [61,62]. Collabora-
tion between clinical cardiologists and occupational physicians has
called for urgent need [63].

Our study had some limitations. First, the sample size of this study
was relatively small and the proportion of female patients was small.
Given the inclusion criteria of this study, i.e., patients who were
employed at the time that they experienced a first episode of ACS, the
characteristics of our study sample seems reasonable. However, this may
result in the lack of generalizability to female group. Second, the main
independent and dependent variables were assessed using self-
administered scales, thus common method variance might bias the as-
sociations in this study. Yet, given the longitudinal research design, our
findings are supportive to causal interpretation. Third, job characteris-
tics (such as occupational category, length of employment, shift work,
job loss or disability retirement) and behavioral modifications after ACS
onset were not included in this present study, thus we were not able to
rule out potential effects of these factors on QoL. Fourth, job burnout
was assessed before discharge, which should refer to burnout experience
at work prior to the onset of ACS. However, acute heart events may
change participants' perception of job burnout. Finally, we carried out a
single-center observational study which enrolled patients who came
from one city in China, which limits the generalizability of our findings
within and beyond China.

To summarize, in patients from a sample of Chinese employees with
a first episode of ACS, high levels of job burnout were associated with
low improvement of physical and mental QoL as well as greater physical
limitations and poorer treatment satisfaction over an observational
period of 12 months. Further research is needed to confirm the findings
and their clinical implications.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jpsychores.2021.110690.

Funding

This work was sported by the Nature Science Foundation of Yunnan
Province (grant number 2018FE001-037), the Yunnan Health Training
Project of High Level Talents (grant number L-2018014), the Famous
Doctor Special Project of the Yunnan Health Training Project of High
Level Talents (grant number 60120160407), the Yunnan Health
Training Project of High Level Talents (grant number L-2019025), the
Yunnan Health Training Project of High-Level Talents (grant number H-
2019052), and the Construction of Program of Clinical Medical Center of
Cardiovascular and Cerebrovascular Disease of Yunnan Province (grant
number ZX 2019-03-01).

Declaration of Competing Interest
The authors have no competing interests to report.

References

[1] M.L. Fokkema, S.K. James, P. Albertsson, A. Akerblom, F. Calais, P. Eriksson,

J. Jensen, T. Nilsson, B.J. de Smet, 1. Sjogren, et al., Population trends in
percutaneous coronary intervention: 20-year results from the SCAAR (Swedish
Coronary Angiography and Angioplasty Registry), J. Am. Coll. Cardiol. 61 (12)
(2013) 1222-1230.

[2] E. Puymirat, T. Simon, G. Cayla, Y. Cottin, M. Elbaz, P. Coste, G. Lemesle,

P. Motreff, B. Popovic, K. Khalife, et al., Acute myocardial infarction: changes in
patient characteristics, management, and 6-month outcomes over a period of 20
years in the FAST-MI program (French registry of acute ST-elevation or non-ST-
elevation myocardial infarction) 1995 to 2015, Circulation 136 (20) (2017)
1908-1919.

[3] S. Antoniou, M. Colicchia, O.P. Guttmann, K.S. Rathod, P. Wright, S. Fhadil, C.
J. Knight, A.K. Jain, E.J. Smith, A. Mathur, et al., Risk scoring to guide antiplatelet
therapy post-percutaneous coronary intervention for acute coronary syndrome
results in improved clinical outcomes, Eur. Heart J. Qual. Care Clin. Outcomes 4
(4) (2018) 283-289.

[4]

[5]

[6]

[7]

[8]

[91
[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Journal of Psychosomatic Research 152 (2022) 110690

C.J. McAloon, L.M. Boylan, T. Hamborg, N. Stallard, F. Osman, P.B. Lim, S.

A. Hayat, The changing face of cardiovascular disease 2000-2012: an analysis of
the world health organisation global health estimates data, Int. J. Cardiol. 224
(2016) 256-264.

H. Han, X. Wei, Q. He, Y. Yu, Y. Ruan, C. Wu, Y. Cao, E. Herzog, J. He, Comparison
of in-hospital mortality and length of stay in acute ST-segment-elevation
myocardial infarction among urban teaching hospitals in China and the United
States, J. Am. Heart Assoc. 8 (22) (2019), e012054.

K.C. Floyd, J. Yarzebski, F.A. Spencer, D. Lessard, J.E. Dalen, J.S. Alpert, J.M. Gore,
R.J. Goldberg, A 30-year perspective (1975-2005) into the changing landscape of
patients hospitalized with initial acute myocardial infarction: Worcester Heart
Attack Study, Circ. Cardiovasc. Qual. Outcomes 2 (2) (2009) 88-95.

S. Arora, G.A. Stouffer, A.M. Kucharska-Newton, A. Qamar, M. Vaduganathan,

A. Pandey, D. Porterfield, R. Blankstein, W.D. Rosamond, D.L. Bhatt, et al., Twenty
year trends and sex differences in young adults hospitalized with acute myocardial
infarction, Circulation 139 (8) (2019) 1047-1056.

A. Gupta, Y. Wang, J.A. Spertus, M. Geda, N. Lorenze, C. Nkonde-Price,

G. D’Onofrio, J.H. Lichtman, H.M. Krumholz, Trends in acute myocardial
infarction in young patients and differences by sex and race, 2001 to 2010, J. Am.
Coll. Cardiol. 64 (4) (2014) 337-345.

M. Kivimaki, A. Steptoe, Effects of stress on the development and progression of
cardiovascular disease, Nat. Rev. Cardiol. 15 (4) (2018) 215-229.

S.S. Pedersen, R. von Kanel, P.J. Tully, J. Denollet, Psychosocial perspectives in
cardiovascular disease, Eur. J. Prev. Cardiol. 24 (3_suppl) (2017) 108-115.

V. Notara, D.B. Panagiotakos, E. Tsompanaki, M. Kouvari, Y. Kogias,

G. Papanagnou, A. Antonoulas, P. Stravopodis, S. Zombolos, 1. Stergiouli, et al.,
Depressive symptomatology in relation to 10-year (2004-2014) acute coronary
syndrome incidence; the moderating role of diet and financial status, Prev. Med. 86
(2016) 6-11.

B.D. Thombs, E.B. Bass, D.E. Ford, K.J. Stewart, K.K. Tsilidis, U. Patel, J.

A. Fauerbach, D.E. Bush, R.C. Ziegelstein, Prevalence of depression in survivors of
acute myocardial infarction, J. Gen. Intern. Med. 21 (1) (2006) 30-38.

R. Trotter, R. Gallagher, J. Donoghue, Anxiety in patients undergoing percutaneous
coronary interventions, Heart Lung 40 (3) (2011) 185-192.

N. Frasure-Smith, F. Lespérance, M. Talajic, Depression following myocardial
infarction. Impact on 6-month survival, Jama 270 (15) (1993) 1819-1825.

C.M. Dickens, L. McGowan, C. Percival, B. Tomenson, L. Cotter, A. Heagerty, F.
H. Creed, Contribution of depression and anxiety to impaired health-related quality
of life following first myocardial infarction, Br. J. Psychiatry 189 (2006) 367-372.
1999 DHHS (NIOSH) Publication Number 99-101 [https://www.cdc.gov/niosh
/docs/99-101/].

M.S. Kopp, B.K. Thege, P. Balog, A. Stauder, G. Salavecz, S. Rozsa, G. Purebl,

S. Adam, Measures of stress in epidemiological research, J. Psychosom. Res. 69 (2)
(2010) 211-225.

I. Guseva Canu, S.C. Marca, F. Dell’Oro, A. Balazs, E. Bergamaschi, C. Besse,

R. Bianchi, J. Bislimovska, A. Koscec Bjelajac, M. Bugge, et al., Harmonized
definition of occupational burnout: a systematic review, semantic analysis, and
Delphi consensus in 29 countries, Scand. J. Work Environ. Health 47 (2) (2021)
95-107.

M. Kivimaki, I. Kawachi, Work stress as a risk factor for cardiovascular disease,
Curr. Cardiol. Rep. 17 (9) (2015) 630.

M.M. Ferrario, G. Veronesi, L. Bertu, G. Grassi, G. Cesana, Job strain and the
incidence of coronary heart diseases: does the association differ among
occupational classes? A contribution from a pooled analysis of Northern Italian
cohorts, BMJ Open 7 (1) (2017), e014119.

J. Li, M. Zhang, A. Loerbroks, P. Angerer, J. Siegrist, Work stress and the risk of
recurrent coronary heart disease events: a systematic review and meta-analysis,
Int. J. Occup. Med. Environ. Health 28 (1) (2015) 8-19.

S. Melamed, A. Shirom, S. Toker, S. Berliner, I. Shapira, Burnout and risk of
cardiovascular disease: evidence, possible causal paths, and promising research
directions, Psychol. Bull. 132 (3) (2006) 327-353.

D. Frestad, E. Prescott, Vital exhaustion and coronary heart disease risk: a
systematic review and meta-analysis, Psychosom. Med. 79 (3) (2017) 260-272.
G. Aronsson, T. Theorell, T. Grape, A. Hammarstrom, C. Hogstedt,

1. Marteinsdottir, I. Skoog, L. Traskman-Bendz, C. Hall, A systematic review
including meta-analysis of work environment and burnout symptoms, BMC Public
Health 17 (1) (2017) 264.

D.A.J. Salvagioni, F.N. Melanda, A.E. Mesas, A.D. Gonzalez, F.L. Gabani, S.

M. Andrade, Physical, psychological and occupational consequences of job
burnout: a systematic review of prospective studies, PLoS One 12 (10) (2017),
e0185781.

L. Kirchberger, K. Burkhardt, M. Heier, C. Thilo, C. Meisinger, Resilience is strongly
associated with health-related quality of life but does not buffer work-related stress
in employed persons 1 year after acute myocardial infarction, Qual. Life Res. 29 (2)
(2020) 391-401.

B. Rafael, A. Simon, G. Drétos, P. Balog, Vital exhaustion and anxiety are related to
subjective quality of life in patients with acute myocardial infarct before cardiac
rehabilitation, J. Clin. Nurs. 23 (19-20) (2014) 2864-2873.

M. Zhang, Y. Shi, Y. Yang, L. Liu, J. Xiao, T. Guo, J. Li, Burnout is associated with
poor recovery of physical performance and low quality of life in patients after their
first episode of acute coronary syndrome: a hospital-based prospective cohort
study, Int. J. Cardiol. 227 (2017) 503-507.

M. Zhang, A. Loerbroks, J. Li, Job burnout predicts decline of health-related quality
of life among employees with cardiovascular disease: a one-year follow-up study in
female nurses, Gen. Hosp. Psychiatry 50 (2018) 51-53.


https://doi.org/10.1016/j.jpsychores.2021.110690
https://doi.org/10.1016/j.jpsychores.2021.110690
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0005
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0005
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0005
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0005
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0005
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0010
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0015
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0015
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0015
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0015
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0015
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0020
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0020
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0020
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0020
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0025
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0025
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0025
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0025
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0030
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0030
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0030
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0030
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0035
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0035
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0035
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0035
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0040
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0040
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0040
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0040
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0045
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0045
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0050
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0050
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0055
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0055
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0055
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0055
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0055
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0060
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0060
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0060
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0065
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0065
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0070
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0070
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0075
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0075
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0075
https://www.cdc.gov/niosh/docs/99-101/
https://www.cdc.gov/niosh/docs/99-101/
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0080
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0080
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0080
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0085
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0085
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0085
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0085
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0085
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0090
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0090
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0095
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0095
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0095
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0095
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0100
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0100
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0100
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0105
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0105
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0105
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0110
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0110
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0115
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0115
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0115
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0115
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0120
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0120
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0120
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0120
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0125
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0125
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0125
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0125
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0130
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0130
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0130
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0135
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0135
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0135
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0135
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0140
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0140
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0140

Y. Shi et al.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]

[47]

B. Ibanez, S. James, S. Agewall, M.J. Antunes, C. Bucciarelli-Ducci, H. Bueno, A.L.
P. Caforio, F. Crea, J.A. Goudevenos, S. Halvorsen, 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. 39 (2) (2018) 119-177.

M. Roffi, C. Patrono, J.P. Collet, C. Mueller, M. Valgimigli, F. Andreotti, J.J. Bax,
M.A. Borger, C. Brotons, D.P. Chew, et al., 2015 ESC guidelines for the
management of acute coronary syndromes in patients presenting without persistent
ST-segment elevation: task force for the management of acute coronary syndromes
in patients presenting without persistent ST-segment elevation of the European
Society of Cardiology (ESC), Eur. Heart J. 37 (3) (2016) 267-315.

T.S. Kristensen, M. Borritz, E. Villadsen, K.B. Christensen, The Copenhagen
Burnout Inventory: a new tool for the assessment of burnout, Work Stress 19 (3)
(2005) 192-207.

W.Y. Yeh, Y. Cheng, C.J. Chen, P.Y. Hu, T.S. Kristensen, Psychometric properties of
the Chinese version of Copenhagen burnout inventory among employees in two
companies in Taiwan, Int. J. Behav. Med. 14 (3) (2007) 126-133.

M. Zhang, L. Liu, Y. Shi, Y. Yang, X. Yu, P. Angerer, T.S. Kristensen, J. Li,
Longitudinal associations of burnout with heart rate variability in patients
following acute coronary syndrome: a one-year follow-up study, Gen. Hosp.
Psychiatry 53 (2018) 59-64.

A.S. Zigmond, R.P. Snaith, The hospital anxiety and depression scale, Acta
Psychiatr. Scand. 67 (6) (1983) 361-370.

R. Watson, A psychometric evaluation of the Chinese version of the Hospital
Anxiety and Depression Scale in patients with coronary heart disease, J. Clin. Nurs.
18 (21) (2009) 3068.

D.M. Turner-Bowker, M.S. Bayliss, J.E. Ware Jr., M. Kosinski, Usefulness of the SF-
8 Health Survey for comparing the impact of migraine and other conditions, Qual.
Life Res. 12 (8) (2003) 1003-1012.

J.E. Ware, M. Kosinski, J.E. Dewey, B. Gandek, How to Score and Interpret Single-
item Health Status Measures: A Manual for Users of the SF-8 Health Survey, Quality
Metric Incorporated, Lincoln, Boston, 2001.

Xing Wenhua, Chen Xiaomin, Zhu Jianhua, The reliability of the SF-8 health survey
in assessing health-related quality of life of the patient with coronary heart disease,
Foreign Med. Sci. (Section of Cardiovascular Disease) 31 (3) (2004) 181-184.
J.A. Spertus, J.A. Winder, T.A. Dewhurst, R.A. Deyo, J. Prodzinski, M. McDonell, S.
D. Fihn, Development and evaluation of the Seattle Angina Questionnaire: a new
functional status measure for coronary artery disease, J. Am. Coll. Cardiol. 25 (2)
(1995) 333-341.

H. Cui, X.Y. Li, X.W. Gao, X. Lu, X.P. Wu, X.F. Wang, X.Q. Zheng, K. Huang, F. Liu,
Z. Luo, et al., A prospective randomized multicenter controlled trial on
Salvianolate for treatment of unstable angina pectoris in a Chinese elderly
population, Chin. J. Integr. Med. 25 (10) (2019) 728-735.

S.L. Zeger, K.Y. Liang, P.S. Albert, Models for longitudinal data: a generalized
estimating equation approach, Biometrics 44 (4) (1988) 1049-1060.

A. Ziegler, M. Vens, Generalized estimating equations. Notes on the choice of the
working correlation matrix, Methods Inf. Med. 49 (5) (2010) 421-425 (discussion
426-432).

J.P. Shaffer, Multiple hypothesis testing, Ann. Rev. Psychol. 46 (1995) 561-584.
S.C. Beinart, A.E. Sales, J.A. Spertus, M.E. Plomondon, N.R. Every, J.S. Rumsfeld,
Impact of angina burden and other factors on treatment satisfaction after acute
coronary syndromes, Am. Heart J. 146 (4) (2003) 646-652.

S.W. Glickman, W. Boulding, M. Manary, R. Staelin, M.T. Roe, R.J. Wolosin, E.
M. Ohman, E.D. Peterson, K.A. Schulman, Patient satisfaction and its relationship
with clinical quality and inpatient mortality in acute myocardial infarction, Circ.
Cardiovas. Qual. Outcomes 3 (2) (2010) 188-195.

0.0. Sertoz, O. Aydemir, D. Gulpek, H. Elbi, Y. Ozenli, A. Yilmaz, E. Ozan,

F. Atesci, E. Abay, M. Semiz, et al., The impact of physical and psychological

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Journal of Psychosomatic Research 152 (2022) 110690

comorbid conditions on the quality of life of patients with acute myocardial
infarction: a multi-center, cross-sectional observational study from Turkey, Int. J.
Psychiatry Med. 45 (2) (2013) 97-109.

L. Anchah, M.A. Hassali, M.S. Lim, M.I. Ibrahim, K.H. Sim, T.K. Ong, Health related
quality of life assessment in acute coronary syndrome patients: the effectiveness of
early phase I cardiac rehabilitation, Health Qual. Life Outcomes 15 (1) (2017) 10.
B. Kaambwa, H.A. Gesesew, M. Horsfall, D. Chew, Quality of life changes in acute
coronary syndromes patients: a systematic review and meta-analysis, Int. J.
Environ. Res. Public Health 17 (18) (2020).

J. Kim, R.A. Henderson, S.J. Pocock, T. Clayton, M.J. Sculpher, K.A. Fox, Health-
related quality of life after interventional or conservative strategy in patients with
unstable angina or non-ST-segment elevation myocardial infarction: one-year
results of the third Randomized Intervention Trial of unstable Angina (RITA-3),
J. Am. Coll. Cardiol. 45 (2) (2005) 221-228.

K. Kang, L. Gholizadeh, S.C. Inglis, H.R. Han, Correlates of health-related quality of
life in patients with myocardial infarction: a literature review, Int. J. Nurs. Stud. 73
(2017) 1-16.

S. Toker, S. Melamed, S. Berliner, D. Zeltser, 1. Shapira, Burnout and risk of
coronary heart disease: a prospective study of 8838 employees, Psychosom. Med.
74 (8) (2012) 840-847.

W. Wang, D.R. Thompson, C.F. Ski, M. Liu, Health-related quality of life and its
associated factors in Chinese myocardial infarction patients, Eur. J. Prev. Cardiol.
21 (3) (2014) 321-329.

P. Koutsimani, A. Montgomery, K. Georganta, The relationship between burnout,
depression, and anxiety: a systematic review and meta-analysis, Front. Psychol. 10
(2019) 284.

R. Bianchi, 1.S. Schonfeld, E. Laurent, Burnout-depression overlap: a review, Clin.
Psychol. Rev. 36 (2015) 28-41.

D.C. Glass, J.D. McKnight, Perceived control, depressive symptomatology, and
professional burnout: a review of the evidence, Psychol. Health 11 (1) (1996)
23-48.

M.W. Ketterer, W. Knysz, S.J. Keteyian, J. Schairer, S. Jafri, M. Alam, A.J. Farha,
S. Deveshwar, Cardiovascular symptoms in coronary-artery disease patients are
strongly correlated with emotional distress, Psychosomatics 49 (3) (2008)
230-234.

B. Jgrgensen, S. Simonsen, K. Endresen, K. Forfang, T. Egeland, E. Thaulow,
Physiologic response to gain and loss in coronary minimal luminal diameter in
patients treated with coronary angioplasty: prediction of restenosis on the basis of
exercise capacity, Am. Heart J. 139 (3) (2000) 482-490.

R.S. Taylor, A. Brown, S. Ebrahim, J. Jolliffe, H. Noorani, K. Rees, B. Skidmore, J.
A. Stone, D.R. Thompson, N. Oldridge, Exercise-based rehabilitation for patients
with coronary heart disease: systematic review and meta-analysis of randomized
controlled trials, Am. J. Med. 116 (10) (2004) 682-692.

N. Pogosova, H. Saner, S.S. Pedersen, M.E. Cupples, H. McGee, S. Hofer, F. Doyle, J.
P. Schmid, R. von Kanel, Cardiac Rehabilitation Section of the European
Association of Cardiovascular P, et al., Psychosocial aspects in cardiac
rehabilitation: from theory to practice. A position paper from the Cardiac
Rehabilitation Section of the European Association of Cardiovascular Prevention
and Rehabilitation of the European Society of Cardiology, Eur. J. Prev. Cardiol. 22
(10) (2015) 1290-1306.

M.V. Jelinek, D.R. Thompson, C. Ski, S. Bunker, M.J. Vale, 40 years of cardiac
rehabilitation and secondary prevention in post-cardiac ischaemic patients. Are we
still in the wilderness? Int. J. Cardiol. 179 (2015) 153-159.

J. Hegewald, U.E. Wegewitz, U. Euler, J.L. van Dijk, J. Adams, A. Fishta,

P. Heinrich, A. Seidler, Interventions to support return to work for people with
coronary heart disease, Cochrane Database Syst. Rev. 3 (2019), CD010748.

J. Li, J. Siegrist, Occupational risks of recurrent coronary heart disease, J. Am. Coll.
Cardiol. 77 (13) (2021) 1626-1628.


http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0145
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0150
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0155
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0155
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0155
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0160
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0160
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0160
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0165
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0165
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0165
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0165
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0170
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0170
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0175
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0175
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0175
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0180
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0180
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0180
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0185
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0185
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0185
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0190
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0190
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0190
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0195
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0195
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0195
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0195
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0200
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0200
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0200
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0200
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0205
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0205
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0210
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0210
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0210
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0215
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0220
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0220
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0220
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0225
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0225
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0225
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0225
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0230
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0230
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0230
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0230
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0230
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0235
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0235
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0235
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0240
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0240
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0240
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0245
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0245
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0245
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0245
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0245
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0250
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0250
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0250
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0255
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0255
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0255
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0260
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0260
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0260
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0265
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0265
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0265
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0270
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0270
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0275
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0275
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0275
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0280
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0280
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0280
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0280
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0285
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0285
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0285
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0285
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0290
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0290
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0290
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0290
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0295
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0300
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0300
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0300
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0305
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0305
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0305
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0310
http://refhub.elsevier.com/S0022-3999(21)00335-4/rf0310

	Job burnout is associated with slow improvement of quality of life in the employees after a first episode of acute coronary ...
	1 Introduction
	2 Materials and methods
	2.1 Study participants
	2.2 Study design and the follow-up details
	2.3 Collection of sociodemographic and medical data
	2.4 Assessment of job burnout, anxiety, and depression
	2.5 Evaluation of QoL
	2.6 Recording cardiac events
	2.7 Statistical analyses

	3 Results
	3.1 Baseline characteristics of study participants
	3.2 Effect of job burnout at baseline on SF-8 scores during 12 ​months post-ACS
	3.3 Effect of job burnout at baseline on SAQ scores during 12 ​months post-ACS
	3.4 Cardiac events
	3.5 Supplemental findings

	4 Discussion
	Funding
	Declaration of Competing Interest
	References


