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Abstract

Objective: To evaluate the effect of multidisciplinary collaborative care (MCC) in patients with both acute coronary
syndrome (ACS) and depression and/or anxiety disorders compared with usual physician care (UPC).

Methods: Depression and/or anxiety were screened by using SDS and SAS, ACS patients with depression and/or
anxiety disorders were randomized into MCC and UPC groups. The cardiac outcomes and the life quality were evalu-

ated at 1 year follow-up.

Results: Overall, 30.19% (96/318) patients had positive screen results. At 1 year, Cardiac outcome measures for
patients in MCC group were significantly better for composite events of cardiac death and non-fatal MI (6.12% vs
23.40%, p=0.016), cardiac function (NYHA functional classification III or IV, 0% vs 25%, p=0.05), and angina pecto-
1is (21.28% vs 85%, p<0.0005), than patients in UPC group; the life quality were improved in patients in MCC group.
Conclusion: After ACS, 30.19% of patients had depression and/or anxiety disorders, MCC had better effects on
cardiac outcomes and quality of life in ACS patients with Psychiatric disorders.
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Introduction

Patients with an acute coronary syndrome (ACS) and
symptoms of depression and anxiety not only experi-
ence higher rates of long-term morbidity and death
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but also report a worse health-related quality of life
than patients without symptoms of these psychiatric
disorders. Identification of the symptom profiles of
these psychiatric disorders will help to design tailored
interventions aimed at improving quality of life and
other clinical outcomes in these high-risk patients
[1-3]. In the present study, the effects of multidis-
ciplinary collaborative care (MCC) compared with
usual physician care (UPC) were evaluated in ACS
patients with depression and/or anxiety disorders.
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Patients and Methods
Eligibility Criteria

The inclusion criteria were as follows: patients
admitted to the coronary care unit or cardiac inpa-
tient units for ACS; age older than 18 years; signed
informed consent form.

The exclusion criteria were as follows: linguistic
difficulties such as those resulting from advanced age
and aphasia caused by cerebrovascular disease; psy-
chosis or dementia; paralysis; patients with severe sys-
temic disease who could not perform daily activities;
severe, life-threatening cardiac and noncardiac disease
implying that the patient could not participate in the
3-year study; New York Heart Association (NYHA)
functional class IV; current alcohol or substance abuse;
inability to comply with the trial protocol.

Ethics and Informed Consent

The study was approved by the Daxing Hospital
Committee on Biomedical Research Ethics. Written
consent was obtained from each patient. All patients
were recruited from the cardiology ward during hospi-
talization from October 2011 to June 2012 at Daxing
Hospital, Capital University of Medical Science.

Cardiac Assessment

Cardiac evaluation was performed at the baseline,
and included risk factors for cardiovascular disease,
history of myocardial infarction (MI), stent implan-
tation, bypass surgery, and cerebrovascular disease,
and medications. The Canadian Cardiovascular
Society grade for angina and the NYHA functional
class were estimated, and heart rate and arterial
blood pressure were measured.

A standard 12-lead ECG and transthoracic echocar-
diographic examination were performed during the
hospital stay. In biochemical analysis, hemoglobin
level, cardiac troponin T level, D-dimer level, and
high-sensitivity C-reactive protein level were exam-
ined. CT coronary angiography, invasive coronary
arteriography, or both were performed in most patients.

Screening and Assessment of Depression
and Anxiety, and Randomization

The Self-Rating Depression Scale (SDS) and
the Self-Rating Anxiety Scale (SAS) screening

questionnaires concerning depression and anxi-
ety were administered to the patients with ACS.
The scoring was conducted on the basis of the
20 items in the SDS and SAS questionnaires (see
Appendices 1 and 2). The standard score was
calculated by multiplication of the total score by
1.25. Depression severity was stratified into mild
depression for a standard score of 53-62, moder-
ate depression for a standard score of 63—72, and
severe depression for a standard score of more than
72. Anxiety severity was stratified into mild anxi-
ety for a standard score of 50-59, moderate anxiety
for a standard score of 60-69, and severe anxiety
for a standard score of more than 69. By the screen-
ing, depression and anxiety disorders were identi-
fied among the patients with ACS, and the ACS
patients without depression and/or anxiety served
as the control group.

ACS patients with depression and/or anxiety dis-
orders were consecutively randomized to the MCC
group and the UPC group.

Multidisciplinary Collaborative Care

Multidisciplinary teams were established with
members from the fields of cardiology, psychiatry,
and primary care practice (community physicians
participated). Patients in the MCC group received
MCC. The MCC strategy was established by the
members of the multidisciplinary team, including
cardiologists, psychiatrists, and general practition-
ers, and is described briefly next.

Patients in MCC group received standard therapy
(a combination of lifestyle modification, guideline-
directed medical therapy, percutaneous coronary
intervention, and coronary artery bypass graft
[CABG] surgery) during the hospital stay in accord-
ance with clinical practice guidelines [4—6]. Every
patient in the MCC group was seen and followed up
by a psychiatrist.

In patients in the MCC group, psychoanalyti-
cal therapy and cognitive behavioral therapy were
administered, including individual or group coun-
seling on psychosocial risk factors and coping with
the illness, integrating health education, stress man-
agement programs, cognitive restructuring, and
problem-solving techniques. As antidepressant/
anxiolytic medication, flupentixol-melitracen, fluox-
etine, or paroxetine was generally recommended.
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Lorazepam and traditional Chinese medicine might
be used in combination in selected patients.

Optimal medical therapy (guideline-directed med-
ical therapy) was recommended for secondary pre-
vention. The goals of risk factor management were
as follows: healthy eating habits (DASH diet recom-
mended); smoking cessation; regular physical activ-
ity (at least 30 min five times a week); blood pressure
less than 130/80 mmHg; low-density lipoprotein
cholesterol level less than 2.1 mmol/L (80 mg/dL);
among patients with type 2 diabetes, fasting blood
glucose level of 7.0 mmol/L (125 mg/dL) or less
and hemoglobin A _fraction of 7.0% or less for age
65 years or older, and fasting blood glucose level of
6.1 mmol/L (125 mg/dL) or less and hemoglobin A
fraction of 6.5% or less for age less than 65 years;
avoidance of excessive stress [7, 8].

The health education programs for cardiovas-
cular disease prevention, relief of depression, and
relief of anxiety was held regularly for the patients
in the MCC group. Written materials on cardiovas-
cular rehabilitation, secondary prevention, and the
antianxiety and antidepression strategy were also
given to the patients in the MCC group at the base-
line and regularly.

The specific care was given by the multidisci-
plinary team, especially the general practition-
ers. During the course of the care after discharge,
the general practitioners in every township health
center were responsible for the deployment of col-
laborative care for the patients in the MCC group
in the region, and checked and promoted the imple-
mentation of every measure for the patients every
month by visiting their home or seeing them in the
consulting room according to the MCC strategies.
MCC was not administered to the patients in the
UPC and control groups, for whom only instruc-
tions for outpatient visits were provided and outpa-
tient visits were made regularly at the discretion of
the patients.

Evaluation of Effect and Adherence for
Risk Factor Management, Psychological
Interventions, and Health Education at the
6-Month Follow-Up

The effect and adherence for risk factor manage-
ment, psychological interventions, and health
education were followed up at 6 months after

enrollment. The items were as follows: achievement
of the goal for blood pressure, fasting blood glucose
level, and low-density lipoprotein cholesterol level,
smoking cessation, healthy eating habits, control
of alcohol intake, regular physical activity, watch-
ing and participation in a health promotion training
program, return to work, medication for depression
and anxiety, and referral to another hospital within
6 months.

Cardiovascular and Behavioral Outcomes
at the 1-Year Follow-Up

The cardiovascular end points were cardiac death,
nonfatal MI, composite events of cardiac death
and nonfatal MI, the rate of NYHA functional
class IIT or 1V, the incidence of angina pectoris
events, the incidence of cerebrovascular events,
renal insufficiency (serum creatinine level greater
than 133 pumol/L), the incidence of unplanned
revascularization (e.g., percutaneous coronary
intervention or CABG), and the incidence of
readmission.

The behavioral measures were the incidence of
poor appetite, the incidence of dyssomnia (night
sleep time less than 5 h), and the rate of return to
work.

Data Analysis and Statistical Methods

The three groups at the baseline and at the 6-month
follow-up were compared with use of #-tests for
continuous variables and y? tests for categorical
variables. Our main outcomes for this trial were
the differences in improvements in cardiac out-
comes between the MCC group and the UPC
group at 1 year after enrollment. The cumulative
event rates were analyzed with x? tests for deter-
mination of statistical significance. Data were
analyzed according to the per-protocol (efficacy
population) principle with IBM SPSS Statistics
version 19.

All statistical tests were two-group comparisons
among the three patient groups. For the end-point
analysis between the MCC group and the UPC
group at the 1-year follow up, the 95% confidence
interval of the estimated effect was derived. All
tests of statistical significance were interpreted with
a criterion of P<0.05.
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Results

Screening of Depression and Anxiety,
and Randomization

Overall, 318 patients were enrolled, and of the 318
ACS patients consenting to participate in the study,

30.19% (96/318) had positive screening results dur-
ing their hospital stay (49 randomly assigned to
the MCC group, and 47 randomly assigned to the
UPC group). Figure 1 displays the flowchart for the
patients throughout the study.
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Table 2 The Proportion and Severity of Depression and/or Anxiety in the Patients with Acute Coronary Syndrome Rand-
omized to the Multidisciplinary Collaborative Care Group and the Usual Physician Care Group.

MCC group (n=49)

Depression alone
Anxiety alone

32.65% (16/49)
24.49% (12/49)

42.86% (21/49)
22.45% (11/49)
18.37% (9/49)

Depression and anxiety
Moderate to severe depression
Moderate to severe anxiety

UPC group (n=47) P

40.43% (19/47) 0.43
19.15% (9/47) 0.53
40.43% (19/47) 0.81
23.40% (11/47) 0.91
14.89% (7/47) 0.65

The number of patients is given in parentheses.

MCC, multidisciplinary collaborative care; UPC, usual physician care.

Table 3 Evaluation of Effect and Adherence for Risk Factor Management, Psychological Interventions, and Health

Education at the 6-Month Follow-Up.

Control group MCC group UPC group P, P,
BP control 80.37% (172/214)  97.92% (47/48)  33.33% (15/45)  <0.0005  <0.0005
Glycemic control 76.64% (164/214)  95.83% (46/48)  37.78% (17/45)  <0.0005  <0.0005
LDL-C control 79.62% (125/157)  92.86% (39/42)  15.39% (6/39) <0.0005  <0.0005
Smoking cessation 75.70% (162/214)  95.75% (45/47)  77.27% (34/44)  0.82 0.009
Control of alcohol intake 86.17% (162/188)  95.24% (40/42)  65.79% (25/38)  0.002 0.001
Regular physical activity 95.81% (206/215)  97.92% (47/48)  40% (18/45) <0.0005  <0.0005
Participation in health promotion 86.67% (182/210)  100% (47/47) 17.78% (8/45) <0.0005  <0.0005
training program
Return to work 22.97% (48/209) 15.22% (7/46) 2.22% (1/45) 0.001 0.07
Medication for depression and anxiety  0.94% (2/214) 75% (36/48) 20% (9/45) <0.0005  <0.0005
Referral to another hospital 9.30% (20/215) 6.25% (3/48) 6.67% (3/45) 0.78 1.00

The number of patients is given in parentheses. P, indicates significant differences between the UPC group and the control
group, and P, indicates significant differences between the multidisciplinary collaborative care (MCC) group and the usual

physician care (UPC) group.

BP, blood pressure; LDL-C, low-density lipoprotein cholesterol.

significantly lower in the UPC group than in the
control group.

After enrollment, MCC was administered to the
patients in the MCC group; and at the 6-month fol-
low-up, most of the risk factors had lessened more
significantly in the MCC group than in the UPC
group (as Table 3). There were significant differ-
ences in the rate of blood pressure control, fasting
blood glucose level, low-density lipoprotein choles-
terol level, rate of participation in regular physical
activity and a health promotion training program,
and the percentages taking medication for depres-
sion and anxiety between the MCC group and the
UPC group (P<0.0005 for all). The rate of smok-
ing cessation was significantly higher in the MCC
group than in the UPC group at the 6-month fol-
low-up (P=0.009). The rate of control of alcohol

intake was significantly different between the MCC
group and the UPC group at the 6-month follow-
up (P=0.001). The percentages of patients return-
ing to work and referred to another hospital were
almost identical between the MCC group and the
UPC group at the 6-month follow-up (P=0.07 and
P=1.00 respectively) (Table 3).

Cardiovascular and Behavioral Outcomes
at the 1-Year Follow-up

At the 1-year follow-up, cardiac death (P=0.03),
composite events of cardiac death and nonfatal
MI (P=0.002), and episodes of angina (P<0.0005)
occurred more significantly in the UPC group
than in the control group. More patients in the
UPC group than in the control group had poor
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appetite and dyssomnia, and the readmission rate
and the rate of return to work were lower in the
UPC group than in the control group (P<0.0005
for all).

At the 1-year follow-up after MCC, cardiac out-
come measures for the MCC group were significantly
better for composite events of cardiac death and
nonfatal MI (6.12% vs. 23.40%, P=0.016), cardiac
function (NYHA functional class III or IV; 0% vs.
25%, P=0.05), and angina pectoris events (21.28%
vs. 85%, P<0.0005) than for the UPC group. The
rates of cardiac death (4.08% vs. 12.77%, P=0.24)
and nonfatal MI (2.13% vs. 12.20%, P=0.15) were
somewhat lower in the MCC group than in the UPC
group, but the differences were not significant. The
incidence of cerebrovascular events, renal insuf-
ficiency, revascularization, arrhythmia events, and
readmission was similar between the MCC group
and the UPC group (Table 4). Significant improve-
ments in behavioral measures were achieved in the
MCC group compared with the UPC group with
regard to appetite (poor appetite, 6.38% vs. 65.85%,
P<0.0005), sleep (dyssomnia, 14.89% vs 58.54%,
P<0.0005), and return to work (21.95% vs. 2.44%,
P=0.007) (Table 4).

Discussion

After ACS, major depression has a prevalence
of more than 10%, and less severe symptoms of
depression are found in 20-30% of patients after
ACS, with similar prevalence rates for anxiety
[9, 10]. Despite the high prevalence of depression
and anxiety, the conditions remain underdiagnosed
and undertreated in ACS patients.

Most studies that have examined the relationship
between increased depression severity and cardiac
events have shown a dose-response relationship,
with severer depression associated with earlier
and severer cardiac events [11, 12]. A longitudinal
study of post-ACS depression found that baseline
depression severity a few weeks after ACS was a
strong and independent risk factor for cardiac death
7 years after the index event. This and other stud-
ies indicated that ACS patients whose depression is
resistant to standard treatments appear to be at the
highest risk of experiencing adverse cardiac out-
comes [13].

Anxiety often persists after such cardiac events,
and many patients have clinically significant anxi-
ety up to 2 years later among those with anxiety
shortly after ACS [14]. Several studies have found
that elevated anxiety after MI has been indepen-
dently associated with in-hospital cardiac complica-
tions, as well as longer-term cardiac complications
and death [15, 16].

Many patients with coronary artery disease con-
tinue to face challenges maintaining adherence to
recommendations for risk reduction, especially
ACS patients with depression and anxiety disorders.
Depression or anxiety negatively affects medical
management of the disease and self-care behaviors,
and leads to poorer quality of life and high costs for
risk modification. Together, these continued chal-
lenges place individuals with these diseases at an
increased risk of further cardiac illness and death.
There is general consensus that depression remains
associated with at least a doubling in the risk of car-
diac events in a period of 1-2 years after an MI [17].

In this study we found that after ACS, 30.19%
of the patients had depression and/or anxiety dis-
orders: the proportions of patients with depression
and anxiety among ACS were 23.59% (75/318)
and 19.18% (61/318) respectively, and 41.97%
(40/96) of depressed patients with ACS had con-
comitant anxiety. At 6 months after ACS events,
hypertension, diabetes, dyslipidemia, and alcohol
intake were poorly controlled, with less participa-
tion in regular physical activity and a health pro-
motion training program, and the rate of return to
work was less in ACS patients with depression
and/or anxiety disorders. ACS patients with symp-
toms of depression and/or anxiety were associated
with more cardiac events (cardiac death, compos-
ite events of cardiac death and nonfatal MI), more
episodes of angina, and also more patients being
readmitted to the hospital, poor appetite and dys-
somnia, and a lower rate of return to work at the
1-year follow-up.

Currently, it is very important to find a simple
and applicable screening technique to help front-
line clinicians identify depression and anxiety
among their patients with cardiovascular disease.
Furthermore, it is necessary that identified patients
receive basic, but critical, treatments for these
disorders. The collaborative care models should
be developed and further investigated in clinical
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practice and research. The care manager should
coordinate treatment between the patient, primary
care physician, cardiologist, and consulting psy-
chiatrist in a longitudinal manner. Such models
have been found to significantly improve depres-
sion and anxiety outcomes in outpatient and post-
CABG medical settings [18]. Patients with ACS
may be the population to benefit most from the
care management programs because of the strong
association between depression/anxiety and medi-
cal outcomes. However, such a care management
program has not been initiated in the hospital for
patients with ACS, despite the consistent links
between depression and negative short-term and
long-term outcomes in unstable angina and acute
MI patients [19].

In the present study, a multidisciplinary team
was established with members from the fields of
cardiology, psychiatry, and general practice (com-
munity physicians participated), and MCC was
administered to ACS patients with depression and/
or anxiety disorders. The prevalence of risk fac-
tors for cardiovascular disease was significantly
reduced at the 6-month follow-up. Furthermore, at
the 1-year follow-up, MCC significantly improved
cardiac outcomes, with a lower rate of compos-
ite events of cardiac death and nonfatal MI, fewer
angina attacks, and improvement of heart function.
Mental and social functioning improvements were
achieved after MCC, such as improvements with
regard to appetite, sleep, and rate of return to work.
However, more studies are needed to confirm the
preliminary results.

The ENRICHD and SAD-HART trials [20, 21]
did not show cardiac outcome improvement
through treatment of depression and increase of
social support after ACS, which is why were the
results of this study are different from those of
the ENRICHD and SAD-HART trials. We inter-
preted the difference as follows. First, the trial
design and intervention strategies were funda-
mentally different. The ENRICHD trial aimed to
determine whether mortality and recurrent infarc-
tion are reduced by treatment of depression and
low perceived social support (LPSS) with cogni-
tive behavioral therapy, and the SAD-HART trial
aimed to evaluate the safety and efficacy of ser-
traline treatment of major depressive disorder;
in this study, the effects of MCC were evaluated

in ACS patients with depression and/or anxi-
ety disorders, and the cardiac outcome improve-
ment was achieved through MCC. Second, in
the ENRICHD trial, less severe depression and
LPSS were diagnosed in most patients: 39% were
depressed, 26% had LPSS, and 34% met both cri-
teria, and the patients with the diagnoses may be
the population who benefit least from treatment.
In this study, 23.59% had depression and 19.18%
had anxiety, and severe depression and anxiety
were diagnosed, corresponding to the population
who may benefit most. Third, in the ENRICHD
trial, supplemental analyses showed that antide-
pressant drug use was associated with a lower risk
of the primary outcome, with a crude hazard ratio
for death or nonfatal MI of 0.67 (95% confidence
interval 0.49-0.92) and an adjusted hazard ratio
of 0.63 (95% confidence interval 0.46-0.87), and
the rates of any antidepressant use in the usual
care and intervention arms, respectively, were
4.8% and 9.1% at the baseline, 13.4% and 20.5%
at the 6-month follow-up, and 20.6% and 28% by
the end of follow-up; but in this study, the rates
of antidepressant/anxiolytic medication use in the
UPC group and the MCC group were, respectively,
12.77% and 55.10% (P<0.0005) after enrollment
and 20% and 75% (P<0.0005) at the 6-month fol-
low-up. Fourth, intervention group patients with
scores higher than 24 on the Hamilton Rating
Scale for Depression or those who showed a
less than 50% reduction in the Beck Depression
Inventory scores after 5 weeks were referred to
study psychiatrists for consideration of pharma-
cotherapy in the ENRICHD trial; however, in our
trial every patient in the MCC group was seen and
followed up by a psychiatrist.

There are some limitations in this study, the
first and most obvious limitation being that a self-
reported measurement of depression and anxiety
was used. It is possible that this mirrored the rela-
tionship between perceived depression and anxi-
ety (not objective) and ACS. Even so, it is still an
important finding. Secondly, this is a single-center
trial and there were a small number of patients in the
study; almost all patients were recruited from the
Beijing region. In addition, previous studies have
found that depression and anxiety dominated by
somatic symptoms may have worse outcomes than
depression dominated by cognitive symptoms [22].
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In the present study, somatic and cognitive subtypes
of depression and anxiety were not differentiated,
so more trials are needed to further investigate the
association of cognitive and somatic symptoms of
depression and anxiety with long-term quality of
life and cardiac outcomes in patients with ACS.

Conclusion

After ACS, 30.19% of patients had depression and/
or anxiety disorders, which led to poorer modifica-
tion of risk factors for coronary heart disease, and
these disorders were associated with poorer cardiac
outcomes and reduced quality of life. MCC had
better effects on cardiac outcomes and quality of

life in ACS patients with depression and/or anxiety
disorders.
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Appendix 1: Self-Rating Depression Scale

Please read each statement and decide how much of the time the statement describes how you have been

feeling during the past several days.

Make the mark (V) in the appropriate column

Within the last week

A little of
the time

Some of
the time

Good part
of the time

Most of
the time

. I feel downhearted and blue

. Morning is when I feel the best

. I have crying spells or feel like crying
. I have trouble sleeping at night

. I eat as much as I used to

. I still enjoy sex

. I'notice that I am losing weight

. I have trouble with constipation

O 0 1 N D AW N

. My heart beats faster than usual

10. T get tired for no reason

11. My mind is as clear as it used to be
12.
13.
14.
15.
16.
17.
18.
19.
20.

I find it easy to do the things I used to

I am restless and cannot keep still

I feel hopeful about the future

I am more irritable than usual

I find it easy to make decisions

I feel that I am useful and needed

My life is pretty full

I feel that others would be better off if I were dead
I still enjoy the things I used to do

A= bk bR b= B =B B === =) }>hpQPEm~m>Bph =

&)
N

W NN W N W N W W W W N W W W

LD W LW W N W N W W NN DD DN W WD N W
e e S i - e T e T N SO SN SO U SO S

[\S]

Consult this key for the value 14 that correlates with the patient’s response to each statement. Add up the numbers for the total

score. The standard score is calculated by multiplication of the total score by 1.25.
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Appendix 2: Self-Rating Anxiety Scale

Listed below are 20 statements. Please read each one carefully and decide how much the statement describes
how you have been feeling during the past week. Circle the appropriate number for each statement.

None or Some Good Most or
a little of of the part of all of the
the time time the time time

1. I feel more nervous and anxious than usual 1 2 3 4

2. I feel afraid for no reason at all 1 2 3 4

3. I get upset easily or feel panicky 1 2 3 4

4. I feel like I am falling apart and going to pieces 1 2 3 4

5. I feel that everything is all right and nothing bad will happen 4 3 2 1

6. My arms and legs shake and tremble 1 2 3 4

7. 1 am bothered by headaches, neck and back pains 1 2 3 4

8. I feel weak and get tired easily 1 2 3 4

9. I feel calm and can sit still easily 4 3 2 1

10. I can feel my heart beating fast 1 2 3 4

11. I am bothered by dizzy spells 1 2 3 4

12. T have fainting spells or feel faint 1 2 3 4

13. I can breathe in and out easily 4 3 2 1

14. T get feelings of numbness and tingling in my fingers and toes 1 2 3 4

15. I am bothered by stomach aches or indigestion 1 2 3 4

16. I have to empty my bladder often 1 2 3 4

17. My hands are usually dry and warm 4 3 2 1

18. My face gets hot and blushes 1 2 3 4

19. I fall asleep easily and get a good night’s rest 4 3 2 1

20. I have nightmares 1 2 3 4

Patients will circle one of the four numbers in response to the questions. The health care provider, nurse, or medical staff
assistant then scores the completed questionnaire. Check that all statements have been answered. Add up the values for each
response to get the total score. The standard score is calculated by multiplication of the total score by 1.25.
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