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Introduction
The relation between acute coronary disease, myocardial in-
farction to be exact, and depressive disorder is well known 
and studied in trials with adults, but it is less studied in elderly. 
More so, unstable angina, which is present at 26% of elderly 
hospitalized for acute coronary syndrome, can be a trigger for 
onset of depressive disorder (Whang et al 2010).
The high frequency of acute coronary disease in elderly and 
their predisposition to develop depression  are well-known facts. 
We tried to establish if there is an independent association be-
tween some clinical-biological parameters frequently met in 
people with unstable angina and the onset of depression: sex, 
history of myocardial infarction, arterial hypertension, diabetes 
mellitus, obesity, dyslipidemia, smoking, socio-economic sta-
tus, presence of family. Also we study the correlation between 
ejection fraction of left ventricle (LVEF) and the presence of 
depressive disorder.

Material and Method
The study took place between November 2005 and May 2009. 
Patients were selected from those admitted in Cardiology or 
Geriatrics Department of Clinical Municipal Hospital of Cluj-
Napoca, following the signature of an informed consent form, 

in accordance with the protocol of “Iuliu Haţieganu” University 
of Medicine and Pharmacy Cluj-Napoca.
We included 103 patients aged over 65 years that were diag-
nosed with unstable angina. Sex ratio was 1:1.14 (48 (46.6%) 
men and 55 (53.4%) women). Mean age was 73.46±5.5 years, 
and most frequently met age was 68 years. 
Unstable angina was diagnosed according to the following cri-
teria (Braunwald et al 2011): 1) severe retrosternal chest pain 
characteristic to coronary disease which appears at rest or mini-
mal effort, is 20 minutes long or presence of anginal equivalent 
(progressive dyspnea, epigastric or pleural pain); 2) specific 
changes of ST segment: depressed ST segment by minimum 
0.05 mV or transitory elevation of ST segment by at least 0.1 
mV in at least two adjacent derivations; 3) negative, symmetri-
cal, sharp T waves >0.3 mV (>2 mm); 4) no increase in levels 
of T troponin or creatine kinase-MB; 5) transitory Q waves. For 
echocardiography we used an Aloka SSD 4000 unit equipped 
with a microconvex transducer.
Data recordings, diagnosis of depression and exclusion criteria 
were described in a previous paper (Moşuţan et al 2011). Tests 
used for diagnosis of depression were applied in the seventh 
day post admittance for an angina episode and at six months 
after discharge.
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Table 1. Univariate analysis for depression and several parameters

Table 2. Logistic regression post unstable angina depression

Statistical analysis was performed using SPSS version 17 soft-
ware. When appropriate we used t-test for independent variables, 
Mann-Whitney test, Spearman correlation and chi-square test. 
Multivariate analysis was performed using binary logistic re-
gression. The level of statistical significance was set at p<0.05. 

Results
After six month from unstable angina episode we diagnosed de-
pression in 25 (24.2%) patients. Relationship between depression 
and several clinical, imagistic and lab parameters can be seen 
in table 1. 
We applied a Spearman correlation and we found a weak posi-
tive correlation between age and presence of depression six 
months after unstable angina episode (r=0.255; p=0.009). We 

did not found a correlation between depression and total cho-
lesterol or triglycerides. We determined a strong negative cor-
relation between HDL-cholesterol and depression (Spearman 
correlation; r=-0.623; p<0.001) and weak positive correlation 
between LDL-cholesterol and depression (Spearman correla-
tion; r=0.199; p=0.04).
In order to examine the independent implication of several pa-
rameters on the presence of depression six months after an un-
stable angina crisis, we used a binary logistic regression. We 
build several models, including variables previously studied, 
and in the end we included those parameters which produced
the most stable model (table 2). Value of Nagelkerke R2 was 
0.834 and Cox & Snell was 0.559. Risk of post unstable angina 
depression was elevated in patients with history of myocardial 
infarction (OR - 12.8). Arterial hypertension increased the odds 

Variables B S.E. Wald df P OR
95% C.I.

Min Max
Age 0.17 0.106 2.568 1 0.109 1.185 0.963 1.459
Sex -1.678 1.55 1.172 1 0.279 0.187 0.009 3.897
History of myocardial infarction 2.551 1.632 2.442 1 0.05 12.815 0.523 314.072
Diabetes 0.738 0.52 2.009 1 0.156 2.091 0.754 5.799
Arterial hypertension 1.783 0.817 4.765 1 0.029 5.948 1.2 29.491
Adequate socio-economic status -1.933 0.819 5.567 1 0.018 0.145 0.029 0.721
Presence of family 0.016 0.629 0.001 1 0.98 1.016 0.296 3.485
HDL-cholesterol -2.293 0.767 8.923 1 0.003 0.101 0.022 0.455

Variables Patients with depression (25) Patients without depression (80) P

Age (mean ± standard deviation) 75.9±5.4 72.6±5.3 0.01*

Women 17 38
0.14**

Men 8 40

Urban home 10 38
0.44**

Rural home 15 40

History of myocardial infarction 12 13 0.001**

Arterial hypertension 19 6 0.007**

Diabetes 12 13 0.004**

Obesity 6 19 0.3**

Current smoker 11 14 0.88**

Adequate socio-economic status 9 16 <0.001**

Presence of family 9 16 <0.001**

LVEF (median)% 35% 42% <0.001***

Total cholesterol(mean ± standard deviation) 223±35.2 mg dL-1 198.5±32.8 mg dL-1 0.38*

HDL-cholesterol (mean ± standard deviation) 43.9±6.7 mg dL-1 60.6±9.1 mg dL-1 <0.001*

LDL-cholesterol (mean ± standard deviation) 160±36.2 mg dL-1 142.5±30 mg dL-1 0.04*

Triglycerides (median) 120 mg dL-1 117 mg dL-1 0.98***

* T-test
** Chi-square test
*** Mann-Whitney test
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for depression by 5.9 times. Adequate socio-economic status 
and high HDL-cholesterol levels decrease the odds for post 
unstable angina depression (OR – 0.145; respectively - 0.101).  

Discussions 
Our study demonstrates the existence of a link between some 
studied parameters and the onset of depression six months af-
ter an episode of unstable angina in elderly patients. In uni-
variate analysis the following variables were associated with 
post angina depression: history of myocardial infarction, arte-
rial hypertension, diabetes, precarious socio-economic status, 
absence of family, low LVEF, low HDL-cholesterol and high 
LDL-cholesterol. Multivariate analysis showed that only his-
tory of myocardial infarction, arterial hypertension, adequate 
socio-economic status and high levels of HDL-cholesterol had 
an independent contribution on the onset of depression post un-
stable angina episode.      
We diagnosed depression six months after unstable angina di-
agnosis in 24.2% patients. Data from Nation Health Interview 
Survey, which enrolled over 30000 subjects, showed an annual 
prevalence of major depression of 9.3% in cardiovascular pa-
tients. In people without cardiovascular diseases the prevalence 
was 4.8% (Egede et al 2007). The prevalence rises in patients 
with severe cardiac pathologies (heart failure, myocardial in-
farction, unstable angina). Regarding elderly, Adamis et al de-
termined the fact that depressive patients were more likely to 
have cardiovascular diseases, especially arterial hypertension 
and coronary disease (Adamis et al 2000).
In medical literature the incidence of post unstable angina de-
pression is approximately equal with the one post-acute myo-
cardial infarction: 20% (Lesperance et al 2000; Friedman & 
Griffin 2001). In a study that analyzed the onset of depression 
in adult that suffered an acute coronary event, Awaad et al deter-
mined that depression appeared in 40% of patients with unstable 
angina (Awaad et al 2010). Depression and coronary disease 
have in common several aspects. A theory, based on a vascular 
cause of depression, offers an explanation suited for elderly. 
Alexopoulos et al, Krishan and McDonald demonstrated that 
depression is accompanied in most of the cases by atherosclero-
sis of brain vessels and that this fact is most evident in patients 
with atherosclerotic coronary lesions. (Alexopoulos et al 1997; 
Krishan & McDonald 1997). Vascular changes which can lead to 
depression are endothelial dysfunction, reduced vasodilatation 
and low levels of nitric oxide metabolites (Parissis et al 2007).
History of myocardial infarction was present in 22.3% patients 
in our study. This factor was the most powerful predictor of 
depression in our study (OR – 12.8). Studies showed that de-
pression is three times more frequent in patients that suffered 
a myocardial infarction, as compared with general population. 
Schrader et al determined the fact that history of coronary dis-
ease rises the risk for moderate/severe depression (OR – 2) and 
for mild depression (OR – 2.3) at three months after a myocar-
dial infarction, unstable angina, severe arrhythmias or heart fail-
ure (Schrader et al 2004). Approximately 65% of patients that 
suffers myocardial infarction present symptoms of depression, 
and major depression can appear in 22% of cases (Carney et al 
1997). Kaptein et al demonstrated that the incidence of depres-
sion is relatively the same after myocardial infarction (23.8%) 
and unstable angina (24.8%) (Kaptein et al 2006). Biological 

mechanisms and behavior models were proposed in order to ex-
plain the link between cardiac disease and depression. Cardiac 
patients which developed depression had high levels of markers 
of atherosclerosis, as compared with those that did not become 
depressed. Several studies showed a high sympathetic and re-
duced parasympathetic activity, dysfunctions of hypothalamic–
pituitary–adrenal axis, early thrombocytes activation, endothe-
lial dysfunction and high proinflammatory activity (CRP, Il-6, 
fibrinogen) (Pollock  et al 2000; Carney et al 2001; Lespérance 
et al 2004; Empana et al 2005; Taylor et al 2006). 
Arterial hypertension was another predictor for depression in 
elderly with unstable angina (OR – 5.9). Arterial hypertension 
is a major public problem. It is present in over 77% of depres-
sive patients (Cankurtaran et al 2005). Some studies revealed 
the common element of hypertension and depression: cortisol 
hormone. Cortisol hypersecretion is responsible of vasocon-
striction that predisposes people at risk to develop arterial hy-
pertension. In depressive patients there is also a higher produc-
tion of cortisol. Majority of studies proved hypertension role 
in the onset of depression in elderly (Argyriadou et al 2001; 
Cankurtaran et al 2005; Ried et al 2006). In contrast, HUNT 
study did not proved the fact that hypertension is linked with 
depression (Sung 2011).    
High levels of HDL-cholesterol protected angina patients’ form 
developing depression. Depression is associated with metabolic 
syndrome (Raikkonen et al 2007). Recent studies showed the 
other side of the coin: metabolic syndrome is a risk factor for 
depression (Almeida et al 2009). Three-City study reported a 
two time increase in risk of depression in elderly patients with 
metabolic syndrome. The only component that was independently 
linked with depression was the low value of HDL-cholesterol 
(Akbaraly et al 2011). ESPRIT study determined an associa-
tion between depression and dyslipidemia (Ancelin et al 2010). 
The mechanism by which low HDL-cholesterol levels raise the 
risk for depression can be explained by the relation between 
polyunsaturated fatty acids and HDL-cholesterol. A diet lack-
ing polyunsaturated fatty acids is associated with low levels 
of HDL-cholesterol. European Society of Cardiology guide-
line states that there are increases of HDL-cholesterol levels 
following a therapy with statins in combination with omega-3 
fatty acids (Reiner et al 2011). Omega-3 fatty acids are major 
constituents of synaptic membrane and have an important role 
in central nervous system activity. Study that investigated the 
implication of omega-3 fatty acids in the onset of depression 
proved that major depressive disorder can be caused by an un-
balanced diet. Serotonin released from thrombocytes is inhib-
ited by polyunsaturated fatty acids. So a low level of fatty acids 
alters the homeostasis of this neurotransmitter which can trigger 
the depressive disorder (Mrowka et al 2000). 

Conclusion 
Depressive disorder following unstable angina is a common 
found in elderly. There are several factors, like arterial hyper-
tension or history of myocardial infarction which can increase 
the risk of depression in elderly. High levels of HDL-cholesterol 
and adequate socio-economic status can prevent the onset of 
depression in patients that suffers from unstable angina.        
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