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1. Abstract 

1.1. Background: Cardiac Rehabilitation (CR) is a multidiscipli- 

nary approach for secondary prevention of coronary heart diseases 

as well as its comorbid psychological disorders such as depres- 

sion. Its importance is not well established like other secondary 

prevention measures although it is one of the most cost-effective 

methods. 

1.2. Objectives: The aim of this study is to examine the effect of 

the cardiac rehabilitation on depression symptoms in patients after 

acute coronary events and potential improvement in patient prog- 

nosis and reduction of overall morbidity and mortality. 

1.3. Methods: This analysis is a double armed intervention study 

that was conducted in the period between March 2018 and Au- 

gust 2018 on 60 patients who were referred to the CR clinic af- 

ter surviving acute coronary events. Patient selection was done so 

that a study group of 30 patients who completed the CR program 

and a control group of 30 patients who dropped out early from the 

CR program were included. It included mainly Egyptian patients 

who were referred the Ain Shams University Hospital CR clinic. 

The patients were studied as regard their full history and examina- 

tion, and their psychological status was assessed using the Patient 

Health Questionnaire 9 (PHQ-9) before and after the rehabilitation 

program. Verbal consent was taken from each patient, confidenti- 

ality was ensured, patients were informed about findings in their 

results and they had the right to refuse inclusion. 

1.4. Results: The study included a majority of male patients: 51 

male patients (85%) and 9 female patients (16.5%). The mean age 

was 52 years. 15% of the patients were diabetic and 40% hyper- 

tensive, 46.7% were smokers and 48.3% were dyslipidemic. There 

was no statistically significant correlation between age, gender and 

risk factors and whether or not the patients completed the cardiac 

rehabilitation program or dropped out. Most patients were present- 

ing after anterior STEMI (63.3%) followed by inferior STEMI 

(21.7%) with a minority of NSTE-ACS patients (15%). There was 

a statistically significant effect of the CR on the CCS class but not 

on the NYHA class. The median PHQ-9 score before joining the 

program in the control group of 15.5, while that of the study group 

ranged from 8 to 20 with a median of 13, which was a significant- 

ly different score (P 0.03). Right after finishing the program the 

study groups PHQ-9 score median was 6.5. Three months after 

the beginning of the CR program the median PHQ-9 score was 

23.5 and 0 for the control group. The change of the PHQ-9 over 

the course of 3 month from the beginning of the CR program was 

significantly improved for the study group with (P 0.00) and the 

median PHQ-9 score decreased from 13 to 0, while the control 

groups PHQ-9 score significantly deteriorated with a median score 

changing from 15.5 to 23.5. 

1.5. Conclusion: CR is a highly effective method in reduction of 

the comorbid depression in coronary disease patient and should 

be recommended as a routine management after acute coronary 

events. 

2. Introduction 

Coronary artery disease continues to be a major focus of clinical 

and epidemiological research, where non-modifiable cardiovas- 
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cular risk factors, such as age, gender, family history, and race, 

as well as modifiable risk factors, such as hypertension, weight, 

smoking, sedentary lifestyle, abnormal lipid profiles, inflammato- 

ry markers, diabetes, metabolic syndrome, and subclinical CAD, 

are associated with increased cardiovascular risk [1]. 

Despite these findings, typically measured risk factor do not fully 

account for all the variation in outcomes. A number of psycho- 

logical states and traits, such as depression, anxiety, anger, and 

stress, have also been implicated as potential risk factors for CAD 

[2]. One study found that even mild symptoms of depression can 

predict mortality, morbidity and poorer clinical outcomes in those 

with myocardial infarction [3]. Regular exercise training has been 

associated with significant reductions in cardiovascular disease 

events, cardiovascular disease mortality, and all-cause mortality 

[4]. There is also substantial evidence to suggest that cardiac reha- 

bilitation exercise training programs result in notable reductions in 

depressive symptoms, anxiety, hostility, and overall psychological 

stress, [5,6,7] (Lavie et al, 2004) (Lavie et al, 1999) and improves 

the mortality risk associated with adverse psychological risk [8]. 

3. Methods 

This study was a Double-armed interventional study that included 

60 patients with recent acute coronary events who were referred 

to the cardiac rehabilitation clinic and found to have depression 

symptoms according to the PHQ-9 score. The patients were di- 

vided into two groups: Study group who completed the cardiac 

rehabilitation program and the control group who dropped out for 

different reasons. Full history and full examination were done and 

the PHQ-9 was done for the study group before initiation of the CR 

program, right after finishing the program and 1 month after finish- 

ing, and for the control group before initiation of the CR program 

and 2 months after dropping out. 

3.1. Inclusion Criteria 

• All patients with acute coronary syndrome: ST segment 

elevation myocardial infarction, non-ST segment eleva- 

tion myocardial infarction and unstable angina who will 

be referred to CR clinic, usually within two weeks of the 

event 

3.2. Exclusion Criteria 

• Patients with any contraindication to initiation of CR pro- 

gram 

• Ongoing chest pain 

• Critical aortic stenosis 

• Active pericarditis or myocarditis 

• Resting systolic blood pressure > 200 mmHg or diastolic 

blood pressure > 110 mmHg 

• Uncontrolled arrhythmias 

• Decompensated heart failure 

• 3° AV Block 

• Resting ST-segment depression > 2 mm 

3.3. Statistical Analysis 

Sample size was calculated using PASS version 11 program, set- 

ting the type-1error (a) at 0.05 and power 80%. The area under the 

(ROC) curves was determined to assess the performance RSS. The 

performance of one measure could be considered better if its area 

under the curve was significantly greater. A P-value of < 0.05 was 

considered statistically significant. 

4. Results 

The study included a majority of male patients: 51 male patients 

(85%) and 9 female patients (16.5%). The mean age was 52 years. 

15% of the patients were diabetic and 40% hypertensive, 46.7% 

were smokers and 48.3% were dyslipidemic. There was no statis- 

tically significant correlation between age, gender and risk factors 

and whether or not the patients completed the cardiac rehabilitation 

program or dropped out. Most patients were presenting after ante- 

rior STEMI (63.3%) followed by inferior STEMI (21.7%) with a 

minority of NSTE-ACS patients (15%). There was a statistically 

significant effect of the CR on the CCS class but not on the NYHA 

class. The median PHQ-9 score before joining the program in the 

control group of 15.5, while that of the study group ranged from 

8 to 20 with a median of 13, which was a significantly different 

score (P 0.03). Right after finishing the program the study groups 

PHQ-9 score median was 6.5. Three months after the beginning 

of the CR program the median PHQ-9 score was 23.5 and 0 for 

the control group. The change of the PHQ-9 over the course of 3 

month from the beginning of the CR program was significantly 

improved for the study group with (P 0.00) and the median PHQ- 

9 score decreased from 13 to 0, while the control groups PHQ-9 

score significantly deteriorated with a median score changing from 

15.5 to 23.5. 

5. Discussion 

The study group had an initial median score of 13 which denoted 

moderate depression. This score decreased to a median of 6.5 right 

by the end of the program which denoted mild depression and was 

finally decreased to a median of 0 which denoted no depression 

in the 1 month follow up after the completion of the program. On 

the other hand, the control group scored an initial median score 

of 15.5 denoting a moderately severe depression and eventually 

scored a median of 23.5 denoting severe depression. These find- 

ings support that there is a highly significant correlation (P<0.01) 

between early referral to the cardiac rehabilitation program and 

reduction of depression symptoms, in patient who were found to 

be initially depressed on PHQ-9 depression scale after surviving 

acute coronary syndromes. A similar study held earlier this year by 

Michael R. concluded that self-reported depression was consistent 

with the literature of 20% of patient’s post-cardiac event [9], and 

the interventions for depression used by CR staff during the pro- 
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gram significantly reduced the level of self-reported depression. 

Similar to our study it also revealed that the event, gender and age 

were not a significant factor in self-reported depression scores be- 

tween intake and completion of a CR program [10]. Another study 

was held early in 2018. This study explored the effect of cardiac 

rehabilitation in 139 Asian cardiac patients in Singapore, on phys- 

ical quality of life, mental quality of life, anxiety, and depression. 

There was a statistically significant difference between the pre- 

and post-cardiac rehabilitation scores on the combined dependent 

variables. Carol et al, 2018 [11] pre-and post-cardiac rehabilitation 

depressive and anxiety scores were measured using the Hospital 

Anxiety and Depression Scale, HADS. A study was held in 2016 

in Iran to examine the effects of a cardiac rehabilitation program 

on psychological status of patients after cardiac revascularization. 

Prior to start of rehabilitation protocol, 34 patients (28.3%) had 

significant depressive symptoms, upon completion of rehabilita- 

tion program, the number of patients with depressive symptoms 

decreased to 13 (10.8%) [12]. 

In 2015 another study proved that persistent patterns of physical 

activity level in patients, prior to being diagnosed with their first 

myocardial infarction, significantly decreased the odds of post- 

acute coronary syndrome depression, which further supports the 

promotion of physical activity throughout the healthcare system. 

Ernstsen et al, 2015 [13] However this study did not establish the 

effect of initiating the habit of physical activity after the devel- 

opment of acute coronary syndromes as a secondary prevention. 

Also, symptoms of anxiety and depression were assessed in this 

study using the Hospital Anxiety and Depression Scale (HADS) 

[14]. A meta-analysis of the effect of Cardiac Rehabilitation In- 

terventions on Depression Outcomes in Adults 64 Years of Age 

and Older was done in 2012. This study proved that CR programs 

demonstrate a positive impact on depression outcomes in patients 

with heart failure and coronary artery disease. However, these 

studies where community-based and not purely hospital based and 

assessment was done only to elderly patients [15]. Another study 

held in 2012 was based in Iran by Farkhondeh Sharif et al, exam- 

ining the effect of cardiac rehabilitation on anxiety and depression 

in patients undergoing coronary artery bypass grafting in hospi- 

tals affiliated to Shiraz University of Medical Sciences in southern 

Iran. There was a statistically significant difference in depression 

scores between groups at three time-points (Mean score from 19.6 

to 10 in the intervention group and from 19.5 to 14 in the control 

group, P = 0.0014) [16]. Our results showed no statistically signif- 

icant differences in PHQ-9 scores upon intake and completion of 

the CR program between males and females. This finding is incon- 

sistent with previous studies (Grace, Yee, Reid and Stewart, 2014; 

Davidson, 2013; and Zimmerman et al., 2010) [17-19] that deter- 

mined depression was more common in females than males. One 

possible explanation for our results is the PHQ-9 tool did not have 

any gender-specific questions that may influence different respons- 

es depending on whether the participant was male or female. In 

addition, the majority of the participants that attended our program 

were male. Perhaps if more women had attended, or had a program 

dedicated to women only [20], the level of depression may have 

demonstrated a difference. Our organization may wish to explore 

this option of a gender-specific program and do further research 

on the effects of this type of program. Age was not a statistically 

significant finding in our results. Our results are consistent with 

Casey et al, 2008 who also reported there was no significant dif- 

ference between depression and age. Our non-significant finding 

on depression by age might be accounted for by the sample size. A 

larger sample size is needed to determine if age is a factor on level 

of depression. Finally, we did not find a published paper indicating 

an insignificant effect of the cardiac rehabilitation program on de- 

pression symptoms in cardiac patients. 

6. Limitations 

Our study was conducted on a small size of population due to time 

limit. Also, it lacked psychiatric specialists who would have had 

a more objective opinion and would more accurately assess the 

patients psychologically. 

7. Conclusion 

CR is a highly effective method in reduction of the comorbid de- 

pression in coronary disease patient and should be recommended 

as a routine management after acute coronary events. The PHQ-9 

is an easy at hand tool to assess and follow up the psychological 

well-being of patient and the psychological well-being of patients 

is a field that requires more investigation and raising the awareness 

of its importance. 
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