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Abstract: Coronary artery disease (CAD) is a major public health problem worldwide, ranking as the number one
cause of death. Many studies found an association between CAD and depression, which is an under diagnosed and
undertreated condition.

Method: We aimed to establish the presence of an association between these two disabilities in King Abdulaziz
University hospital, Jeddah, Saudi Arabia. A cross sectional study was conducted on 99 randomly selected patients
previously diagnosed with myocardial infarction, were they completed a baseline questionnaire, 2-item Patient
Health Questionnaire (PHQ-2), and then 9-item Patient Health Questionnaire (PHQ-9).

Result and conclusion: We diagnosed 39% (39 out of 99) new cases of depression, with deferent stages of severity
and concluded that there is in fact an association between these two disorders in our community in spite the
cultural differences requiring physicians to actively screen patients with established CAD for depression.
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1. INTRODUCTION

It is well known that coronary artery disease (CAD) is a major public health epidemic worldwide, being the number one
cause of death [1]. Studies have found that patients with CAD have some degree of depression [2,3], and the depression
by itself is a major factor for physical, social and emotional dysfunction, which is usually under diagnosed and
undertreated [4,5]. Numerous studies have stated that patients with CAD who develop depression may have a higher risk
of developing subsequent cardiac events and higher morbidity and mortality rates [2,6,7]. The aim of this study is to
establish the prevalence of depression among CAD patients in King Abdulaziz University Hospital (KAUH), Jeddah,
Saudi Arabia and report any social or cultural influences considerable in the management of these patients.

2. METHOD
Design and Recruitment:

This was a cross-sectional study to find the prevalence of depression in our community among patients diagnosed with
CAD. Patients with history of myocardial infarction or coronary revascularization were identified for inclusion. We
excluded individuals with non-coronary artery diseases, chronic diseases such as autoimmune diseases, malignancies,
chronic renal failure, heart failure, chronic liver diseases, and who were on antidepressant medications or steroids. These
exclusion criteria minimized the possibility of having depression due to chronicity of their diseases, high prevalence of
depression with malignancy, effect of antidepressants on psychiatric wellbeing, and steroids due to their effect on mood
and behavior. 99 participants in our outpatient clinics completed the baseline questionnaire. The study was approved by
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the KAUH Institutional Review Board and Department of Medicine. All participants were volunteers and consented to
the study prior to completing questionnaire.

Baseline Information:

Gender, age, past medical history, medications, cardiovascular risk factors, cardiac intervention and date of intervention
were included in the questionnaire filled by participants with the aid of trained data collectors.

Depression Evaluation:

All participants were screened by data collectors with a yes/no version of the 2-item Patient Health Questionnaire (PHQ-
2). Patients who answered yes to either of the questions or both were subsequently screened with a validated Arabic
translated version of the multiple choice 9-item Patient Health Questionnaire (PHQ-9) with a maximal score of 27. A
score of zero consisted of no depression. Positive depression screen was defined as a score of 1 or above with varying
degrees of severity in the PHQ-9. Scores ranged from 1-9 were classified as minimal to mild depression. Scores ranged
10-27 were assorted as moderate to severe depression. Participants who scored above 1 were referred for further
psychiatric evaluation and possible treatment.

Statistics:

Ordinary Least Squares (OLS) method was applied to investigate the effect of these independent variables on the severity
of depression. The software used was Stata/SE version 11.2. The significance threshold was set at P value of < 0.05.

3. RESULTS

Ninety-nine subjects known to have CAD were screened. The mean age of participants was 58 years (12.1 STD). We
found 64.6 % of the patients were male, hypertension was established in 72.7%, diabetes mellitus 57.6 %, dyslipidemia
53.3%, inactive lifestyle 50.5%, unhealthy diet 46.5%, family history of CAD 41.4%, smoking 36.4%, and obesity was
observed in 34.3%. We identified 38 (39%) patients with depression that were never diagnosed before, 64% of them were
males. Depression severity classification showed 6% had minimal depression, 14% mild depression, 10% moderate
depression, 6% moderate to severe depression, and 3% had severe depression.

In this study, we identified near death experience, , general health, new medication use, frequent hospital visits, and
family stress have some roles in the development of depression in patients with CAD. We found life expectancy, drugs
costs, economics and social class were the most significant factors, with P values of .04, .005, and .001 respectively.

4. DISCUSSION

Our study found 39% of patients had undiagnosed depression with varying severity. Albeit severity categorization had
limited strength due to power of study, we further evaluated the most significant factors which contributed to the
development of depression in our CAD patients.

Many studies have found that depression was associated with worse prognosis in patients with established CAD [8-10],
causative for higher mortality rates in these patients [11,12]. As depression increases in severity, there is also an increase
in likelihood of earlier cardiac events [8]. Moreover, presence of depression reduced the patient’s ability to modify their
cardiovascular risk factors, which contributed to worse prognosis whether directly or indirectly [8,12,13]. Patients who
developed depression following acute myocardial infarction (MI) have decreased adherence to secondary preventive
behaviors such as smoking cessation, physical activity, and cardiac rehabilitation [11]. Patients non-compliant to smoking
cessation, poor medication adherence, and poor glycemic control in diabetes may affect the patient’s overall prognosis
[10,12]. A study reported medication non-adherence may be caused by depression itself, and once treatment for
depression has begun, patients may become more compliant to their medications and potentially improve their overall
health outcome [13]. Depression severity in CAD is not well reported however, evidence suggested that even with
control of cardiovascular risk factors, depression alone demonstrated risk of developing ischemic heart disease [9].
Nevertheless, depression following CAD had adverse effects on the patient’s quality of life and their adherence to
therapy, thus increasing mortality rate [14]. Another study described affect of depression symptoms on functionality of
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coronary arteries rather than the number of diseased coronary arteries, therefore depression may lead to worsening heart
function [9]. Other studies have described physiological action of depression effecting heart rate variability (HRV), which
is the beat-to-beat alteration controlled by the autonomic nervous system [12]. Autonomic dysfunction caused by
depression will decrease the parasympathetic cardiac control during stressors leading to a decrease in the HRV [10,13].
Increased autonomic tone may lead to decreased vagal tone and hence, reduced HRV predisposes the heart to the
development of fibrillations [9] that is known to increase risk of sudden death [10]. Another study specified patients
diagnosed with depression previous to CAD are prone to develop congestive heart failure (CHF) and concluded that
depressed patients had a higher rate of developing cardiac complications, re-infarction, recurrent ischemia, CHF, and
arrhythmias compared to non-depressed patients [12]. We suspect patients with established CAD and diagnosed
depression had decreased life expectancy, regardless of depression severity. Occurrence of death during 18 to 24 month
interval post-MI is associative between depression following CAD and sudden cardiac death [13]. One study found
depression to be a significant mortality predictor in survival rate 6 months post-MI [15]. Another study reported patients
with established CAD and diagnosed depression had increased risk of mortality during the first 6 months, and patients
who only presented with depressive symptoms had a higher mortality rate during 18 months following an M1 [12,14].

Gender

Studies showed that depression is higher in females with an increase in mortality rate regardless of the presence of CAD,
which could be linked to having more severe symptoms [9,16]. One study reported depressive symptoms are 29% in
females and 18% in males [16]. Albeit, in our study we found depression to be higher among males rather than females
(64.1% in males and 35.9% in females), nevertheless this could be considered as a limitation due to low sample size of 35
females and 64 males. There is similar evidence of males with depression and symptom of ‘hopelessness’ who had a
higher mortality rate due to developing carotid atherosclerosis [17].

Hospital Visits and Cost

Studies found that hospital admission was in fact more frequent in patients with diagnosed depression after establishing
CAD [11,14]. Similarly, depression had an unfavorable effect on CAD leading to increased readmission rates [18], by
having more outpatient appointments either to an internist, family physician, or a cardiologist [19]. These patients also
had more emergency department visits compared to patients without depression [19]. Increased cost was reported due to
these frequent admissions, visits, and cardiac rehabilitation programs [19].

Socioeconomics

Socioeconomics is an interaction of social and economic factors. A study described low socioeconomic status as a
common factor towards developing depression and poorer prognosis in patients with established CAD [17]. This agrees
with our findings in indicating that depression severity increases with low social-economic status, (P.001). It has been
remarked that low socioeconomic status will affect patient’s adherence towards the therapeutic requirements of
depression, CAD, or any other medical illness leading to worsened health condition [20].

Coronary Artery Bypass Grafting (CABG)

Our study highlighted the coexistence of depression in CAD patients. Meanwhile, some of the participants underwent
CABG procedure as their last resort treatment for CAD, it is important to note the significance of depression in these
patients. Literature has suggested an overall improvement of depressive symptoms after CABG, yet significant persistent
depression prevails, thus recommending depression screening and close monitoring of these patients [21-22]. A study on
mortality rates in post-CABG patients showed depression following CABG predicted poorer clinical outcomes [22].
Patients with diagnosed depression prior to CABG had higher rates of hospital readmission and higher risk of developing
life-threatening cardiac events, thus acting as an independent factor for mortality and suggestive that non-depressed
patients could have better mortality outcomes [10]. Although we did not explore mortality rates of patients post-CABG
with diagnosed depression, our study found 18 participants had CABG, yet only 5 developed various degrees of
depression. Statistically, 12.8% of our total 39 depressed patients had undergone CABG.
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5. CONCLUSION

There is no doubt depression in patients with CAD in Saudi Arabia is highly prevalent despite the cultural differences and
social support, whether unidirectional or bidirectional, direct or indirect, the lack of detecting and screening for
depression is visible. The evidence described in our study raises association between depression and CAD, and we
recommend physicians dealing with these patients to increase screening efforts. While it is not known if treating
depression would affect the prognosis and mortality of CAD patients, our study suggests screening for depression and
appropriate referral may improve outcomes.
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