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Abstract
Objective—To conduct a candidate gene study focusing on key elements of the inflammation,
platelet aggregation, endothelial function and omega-3 and –6 fatty acid metabolism pathways to
identify genetic predictors of depressive symptoms in cardiac patients.

Background—Numerous studies suggest that the prevalence of depression is greater among
cardiac patients than in the general population. Although several biological mechanisms have been
proposed to account for this effect, little attention has been paid to the possibility of genetic
contributions to depressive symptoms in cardiac patients.

Methods—Over 700 single nucleotide polymorphisms were successfully genotyped on 17
different chromosomes in 59 genes among 977 cardiac patients of French-Canadian descent, all of
whom had completed the Beck Depression Inventory – II (BDI-II).

Results—One SNP, rs216873, within the von Willebrand factor gene (VWF) was significantly
associated with BDI – II scores following statistical correction for multiple comparisons. Several
additional SNPs related to endothelial dysfunction, platelet aggregation, inflammation and/or
previously associated with depression in the literature were identified as suggestive of association
(p values < 0.01).
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Conclusions—These results suggest that genetic variation related to endothelial dysfunction is
predictive of depressive symptoms in cardiac patients and that endothelial dysfunction may be a
novel mechanism contributing to depressive symptoms in this patient population.
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Numerous studies have documented a disproportionately high prevalence of depression
among cardiac patients. For example, the prevalence of depression for the U.S. population at
large is approximately 7% (Kessler et al., 2003), whereas the prevalence of depression
ranges from 15−20% in cardiac patients, with the highest rates often seen among those who
recently experienced a cardiac event (Lett et al., 2004). In a recent community-based survey,
12 month prevalence of depression among cardiac patients was approximately twice the
prevalence among people not reporting any chronic illness (Egede, 2007). This heightened
level of depressive symptoms has consistently been associated with greater risk for cardiac
mortality (Lett et al., 2004). Several mechanisms have been suggested to account for the
greater prevalence of depression among cardiac patients, including the stress of a poor
prognosis, altered neuroendocrine function, heightened platelet activity, systemic
inflammation, or the neurological effects of disease processes (Carney et al., 2002; Lett et
al., 2004). However, little attention has been paid to the potential for a genetic contribution
to depressive symptoms with CAD.

To identify specific genes that may influence depressive symptoms in CAD, we conducted a
candidate gene study for depressive symptoms in cardiac patients. We included nearly 700
SNPs within 59 genes, focusing on key elements of three biological pathways associated
with depressive symptoms in CAD, inflammation, platelet aggregation and omega-3/6 fatty
acid metabolism (Carney et al., 2002; Frasure-Smith et al., 2004; Lett et al., 2004). We also
included additional genes previously associated with depression (e.g. CREB1) and select
genes from other biological pathways thought to be associated with depression and CAD
(e.g., hypothalamic-pituitary adrenal cortical, sympathetic nervous system and
parasympathetic axes). We limited our study to cardiac patients of French-Canadian descent
to limit allelic heterogeneity and the possibility that our results might be confounded by the
effects of population stratification or genetic admixture (Davignon and Roy, 1993; Heyer
and Tremblay, 1995).

METHODS
Participants

The study included French Canadian patients with CAD from two cohorts: the
POLYMORPHISME project and the Epidemiological Study of Acute Coronary Syndromes
and the Pathophysiology of Emotions (ESCAPE) (Lesperance et al., 2004). All patients had
angiographic evidence of greater than 50% blockage in at least one major coronary artery or
a documented myocardial infarction (MI). Participants were recruited from the Montreal
Heart Institute and Hôpital Sacre-Coeur in Montreal between November 19, 1998 and April
4, 2002. Projects received ethical approval from the ethics boards of the participating
hospitals before beginning recruitment and each participant provided written informed
consent. While the POLYMORPHISME project was limited to French Canadians, 25% of
the participants in ESCAPE had other backgrounds, and only those with four French
Canadian grandparents were eligible for the current genetic analyses. Blood samples were
available for 482 POLYMORPHISME participants and 602 subjects from ESCAPE.
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To test the feasibility of combining the two cohorts for analysis and the validity of the
genetic data, we tested the successfully genotyped samples (459 from POLYMORPHISME
and 568 from ESCAPE). First, we computed the average identity by state between each pair
of individuals based on the present genotyping to identify related individuals or those who
may have participated in both studies. We identified 47 duplicated individuals (≥98%
identity) and 3 related individuals (86−97% identity) across the two cohorts and removed
one from each pair for subsequent analysis. This resulted in 977 participants available for
study, 416 from POLYMORPHISME and 561 from ESCAPE. To test for population
stratification, we estimated the genomic control variance inflation factor (VIF) (Bacanu et
al., 2000; Devlin and Roeder, 1999) using 50 uncorrelated SNPs as “null” SNPs. To do so,
we randomly chose one SNP from each gene, we removed 6 SNPs because the genotype
test, the allele test or the trend test showed significant association with depressive symptoms
and removed another 3 SNPs because they were correlated. We kept 50 SNPs, among which
no pair was correlated with r2>0.2. The VIF coefficients were computed using the
CASECONTROL procedure in SAS. VIFs for ESCAPE (VIF λ = 0.88),
POLYMORPHISME (VIF λ = 0.70) and the combined cohort (VIF λ = 0.40) were all less
than 1.0, in agreement with an absence of population stratification effect in this cohort.

We also constructed quantile-quantile (Q-Q) plots of the trend statistics with the 50 selected
SNPs. We showed that the observed statistics were consistent with the expected values
given the assumption that they have been sampled from a chi square distribution with one
degree of freedom. This was true for the ESCAPE cohort alone, for the
POLYMORPHISME cohort alone and for the complete data set (data not shown). Next, we
compared the allele frequencies between the two cohorts. The trend test for differences
between SNP allele frequencies in the two cohorts and the associated quantile plot showed
good agreement between the two cohorts (data not shown).

Measures
Cardiovascular disease—Data on cardiac history (left ventricular ejection fraction, MI,
coronary bypass surgery, angioplasty, stroke) were abstracted from medical records. Fasting
lipid profiles, height, weight, blood pressure, marital status, education, physical activity,
smoking and current medications were assessed at the time of the blood sampling.

Depressive symptoms—Depressive symptoms were measured using the 21-item Beck
Depression Inventory (BDI-II (Beck et al., 1996a)), a self-report questionnaire commonly
used to assess depressive symptoms, and recently recommended for inclusion in studies of
CAD and depression by an National Heart, Lung and Blood Institute working group
(Davidson et al., 2006). In the current analyses the BDI-II demonstrated high internal
consistency (α=.91).

Genotyping—Candidate genes were selected based on their relevance to a biological
pathway of interest or prior association with depression in the literature (McCaffery et al.,
2006). As a first step in identifying candidate genes that might be associated with depressive
symptoms in cardiac disease, we focused on genes related to inflammation, platelet
aggregation, endothelial function and omega-3/6 fatty acid metabolism. Genes coding for
key elements of other relevant biological pathways (e.g. hypothalamic-pituitary-adrenal
cortical axis) were included to the extent possible. A list of the 59 candidate genes targeted
as part of this study is presented in Supplemental Table 1.

SNPs were selected based on public information available in April 2005 (dbSNP [genome
build 35]). We initially chose 768 SNPs in and around our candidate genes, which met the
following criteria: (1) minor allele frequency > 0.05, (2) absence of other flanking variants
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within 60 nucleotides, (3) score from Illumina ≥ 0.6, (4) submission to dbSNP by more than
one source, and (5) validation status. Priority was given to non-synonymous changes located
in coding regions and SNPs showing prior association with depression and/or heart disease
in the literature. We also used genotype data available in April 2005 from the International
HapMap project (www.hapmap.org) to identify tag SNPs, which represent different
haplotype blocks within our candidate genes.

Using an Illumina platform, 733 SNPs were successfully genotyped on 17 different
chromosomes in 59 genes. Of these SNPs, 33 were not polymorphic, 28 SNPs had minor
allele frequencies that were less than 0.01 and were removed from analysis, and one
heterozygous SNP on the X chromosome was removed, leaving 671 SNPs available for
analysis. Six heterozygous genotypes of males at SNPs on the X chromosome were replaced
by missing values.

Statistical Analysis
We used a general linear model (GLM) to test for association of SNPs with depressive
symptoms in the sample (McCaffery et al., 2007). In all analyses, a log transform was used
for the BDI-II scores to correct the positive skew of the distribution. In order to define the
best regression model, we considered the following covariates: age, sex, obesity, physical
activity, smoking status, total cholesterol, high density lipoprotein cholesterol, low density
lipoprotein cholesterol, triglycerides, left ventricular ejection fraction and MI, coronary
artery bypass surgery, coronary angioplasty and stroke prior to interview. We did a
univariate analysis for each in relation to BDI-II scores using a GLM procedure in SAS. Sex
was the only covariate significantly related to the BDI-II (p<0.0001).

SNP association test—We used a genotype trend model where the additive allelic effect
is captured with the model: y = μ + β1allele + β2sex , where y denotes the log transformed
Beck score, μ is the mean term, β1 models the additive allelic effect, and β2 models sex. The
genotypes were coded as −1, 0, +1 for the three genotypes, where −1 represents the
homozygote state for the common allele, 0 the heterozygous state, and +1 the homozygous
state for the minor allele. This model was built using the GLM procedure in SAS, which
gives a Fisher analysis of variance test and a student test for regression coefficients. For the
genetic association, we considered the type III SS p-value of the allele effect term, which
was adjusted for sex effects. Association tests with X-chromosome data are valid under this
model. To control for multiple testing, we calculated the effective number of independent
markers (Meff) from the computation of eigenvalues of the correlation matrix of SNPs as
described by Li and Ji (Li and Ji, 2005). The Meff method is more accurate than Bonferroni
correction when SNPs are moderately correlated. We estimated the Meff to 239 effective
independent tests from 671 SNPs, which corresponds to a significance threshold of
0.000209.

We conducted haplotype association testing using each individual's probability of having a
particular haplotype according to haplotype estimation by expectation maximization in
GLM and logistic regression according to previously described methods (Schaid et al., 2002;
Zaykin et al., 2002). The linear and the logistic regressions were performed for haplotype of
SNP pairs with adjustment for gender. Haplotype odds ratios were estimated by comparing
the frequency equivalent of haplotype probabilities of the most significant haplotype with a
positive estimate of B1 to the frequency equivalent of the combined probabilities of the other
haplotypes.

Given the established association of sex with depressive symptoms, we further investigated
possible statistical interaction effects between sex and SNPs for each SNP in exploratory
analyses. Using the GLM procedure in SAS, we tested the interaction term of the model y =
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μ + β1allele + β2sex + β3(allelexsex), where y denotes the log transformed BDI-II score , μ is
the mean term, β1 models the additive allelic effect, β2 models sex and β3 the interaction
between SNP's additive effect and sex.

RESULTS
Sample

Demographic information and descriptive statistics of the study participants are presented in
Table 1. Participants were on average 59 years of age; 21% female, 49% currently married
with a mean education level of approximately 11 years. The vast majority of participants
(95%) experienced a prior cardiac event, as defined as a previous MI, coronary artery bypass
surgery or angioplasty. The percentage with left ventricular ejection fraction < 45% was
19%. The most common cardiac medications were beta-blockers (75%), statins (73%) and
angiotensin-converting enzyme inhibitors (45%), while only 12% were treated with anti-
depressant medications. The mean BDI-II score was 10.2, with 26% scoring 14 or greater,
suggestive of elevated depressive symptoms (Beck et al., 1996b).

Hardy-Weinberg Equilibrium
Following adjustment for multiple comparisons using the methods of Li and Ji (Li and Ji,
2005), all but six SNPs were consistent with Hardy-Weinberg Equilibrium using the 977
individuals. The six SNPs not in Hardy-Weinberg Equilibrium were rs10489181, rs2024131,
rs2109118, rs3750752, rs6454676 and rs7396243 (p's < 5.2 × 10−15). These SNPs were
included in analyses.

Genetic association
P values for the genetic associations with log transformed BDI-II scores including
adjustment for sex are presented in Figure 1. Following correction for multiple testing, one
SNP, rs216873 in intron 38 of the vonWillebrand factor (VWF) gene was found to be
significantly associated with depressive symptoms (p = 7.4 × 10−5). The 665 cardiac
patients homozygous for the CC allele had a mean score of 9.39 (median: 7.0, interquartile
range: 9.00); the 283 CT heterozygotes had a mean score of 11.70 (median: 9.0; interquartile
range: 11.00); and the 29 TT homozygous patients had a mean score of 13.40 (median: 10.0,
interquartile range: 11.00). The minor allele (T) was found to have a frequency of 0.1728 in
the full population. When dichotomizing the depression phenotype into cases with Beck
scores ≥14 and controls with Beck scores <14 we calculated an allele odds ratio of 1.51 95%
CI (1.17, 1.94) for the T allele of rs216873, with an allelic population attributable fraction of
0.0821.

VWF is a large gene covering 175,797 bp of genomic DNA with 52 exons and 32 SNPs of
the gene were included in the test-set. Overall, we found only limited linkage disequilibrium
between VWF SNPs, and in particular SNP rs216873 was located in a small LD block and
showed LD to a neighboring SNP, rs216856, 9 kb downstream with D’=0.98 and r2 =0.39
and SNP rs216805 16 kb upstream with D’=0.96 and r2 =0.09. The T-T haplotype of SNPs
rs216856 and rs216873 was strongly associated with the log transformed BDI-II score
(p=1.86×10−5) in GLM regression, and logistic regression with the dichotomized BDI-II
score (p=7.9×10−4) provided an OR estimate of 1.54 (1.08, 2.20) for the T-T haplotype
versus other haplotypes. The T-A haplotype of SNPs rs216873 and rs216805 was also
strongly associated with the log transformed BDI-II score (p=2.95×10−5) in GLM
regression, and logistic regression with the dichotomized BDI-II score (p=8.89×10−4)
provided an OR estimate of 1.54 (1.08, 2.20) for the T-A haplotype versus other haplotypes.
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As can be seen from Figure 1, in addition to the one SNP passing the multiple comparison
threshold, several SNPs provided suggestive association (uncorrected p < 0.01) (Fallin et al.,
2005) with depressive symptoms. The p values, associated alleles and minor allele
frequencies are listed in Table 2. Several of the genes are related to endothelial function or
platelet aggregation, namely VWF and the genes coding for vascular cellular adhesion
molecule 1 (VCAM1), calcium channel, L type, alpha 1C subunit (CACNA1C) and the
serotonin2a receptor (HTR2A). Additional suggestive associations were identified within
cannabinoid receptor (CNR1) and the cholinergic muscarinic receptor 2 (CHRM2).

In exploratory analyses, interactions of genotype with sex in predicting depressive
symptoms were examined. Thirty-nine interactions were significant at the 0.05 level but
were not adjusted for multiple comparisons. Of note, among the nominally significant
interactions, 10 SNPs were in VWF, including rs216856 (p = 0.02), identified as highly
suggestive in the primary analyses. The majority of SNPs within VWF showed stronger
association with depressive symptoms in women. These results suggest that genetic
associations with depressive symptoms may differ by sex, in particular associations of VWF
with depressive symptoms.

In a second set of exploratory analyses, we examined the one SNP showing statistical
significance in the full sample, rs216873, for association with depressive symptoms within
the two cohorts to determine if a consistent pattern of effects is seen in both cohorts. In the
POLYMORPHISME sample, the 277 cardiac patients homozygous for the CC allele had a
mean BDI-II score of 9.35 (median: 7.0; interquartile range: 9.00); the 127 CT
heterozygotes had a mean score of 10.91 (median: 8.0; interquartile range: 10.00); and the
11 TT homozygous patients had a mean score of 15.33 (median: 14.0; interquartile range:
11.00) (p = 0.009). In ESCAPE, the 388 cardiac patients homozygous for the CC allele had
a mean score of 9.42 (median: 8.0; interquartile range: 9.50); the 156 CT heterozygotes had
a mean score of 12.34 (median: 10.0; interquartile range: 12.00); and the 18 TT homozygous
patients had a mean score of 12.22 (median: 9.0; interquartile range: 12.00) (p = 0.003).
These results suggest a similar pattern of association of rs216873 with depressive symptoms
within the two cohorts.

DISCUSSION
This is the first candidate gene study to focus on key elements of several biological
pathways implicated in the association between depression and CAD as genetic predictors of
depressive symptoms in cardiac patients. Our results suggest that genetic variation relevant
to endothelial dysfunction and platelet aggregation contributes to the expression of
depressive symptoms in cardiac patients. Specifically, we identified one intronic SNP
marker, rs216873, within the vonWillebrand factor (VWF) gene that was significantly
associated with depressive symptoms after conservative correction for multiple
comparisons. The von Willebrand factor is involved in recruiting platelets to the injured
endothelium from the earliest stages of atherosclerotic lesion and, when elevated in
concentration, is a strong predictor of endothelial dysfunction and risk factor for
atherosclerosis (Jager et al., 1999; Rumley et al., 1999; Whincup et al., 2002; Yarnell et al.,
2005). In addition to rs216873, there were several other SNPs relevant to endothelial
dysfunction and platelet aggregation that showed highly suggestive associations with
depressive symptoms, including additional markers within VWF and markers within
VCAM1, CACNA1C and HTR2A. Additional signals were identified in CHRM2 and CNR1.
Overall, these results indicate that genetic variation relevant to endothelial dysfunction and
platelet aggregation may predict depressive symptoms in cardiac patients and that
endothelial dysfunction may represent a novel pathway contributing to depressive symptoms
in these patients.
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It is important to note that these associations did not appear to be attributable to associations
with CAD severity (de Jonge et al., 2006), as left ventricular ejection fraction, previous
cardiac history, and current cardiac medications were not related to depressive symptoms in
this sample. We hypothesize that the observed association between markers within VWF and
depressive symptoms reflects cerebrovascular endothelial function and emerging
cerebrovascular disease.

vWF, endothelial function and neurocognitive function
It is quite plausible that vWF is associated with depressive symptoms because it impacts
cerebrovascular disease and neurocognitive function. The vWF is a strong predictor of
endothelial dysfunction. Damage to the endothelium in brain vasculature can result in
changes in permeability of the blood-brain barrier, changes in vascular autoregulation and a
cerebral prothrombotic state (Wardlaw et al., 2003). For example, it has been suggested that
blood-brain barrier impairment with leakage of serum components from small vessels may
be a critical component in the development of vascular dementia (Hanon et al., 2003; Ueno
et al., 2004a; Ueno et al., 2004b). Consistent with this hypothesis, plasma vWF appears to be
elevated among patients with vascular dementia and stroke (Kario et al., 1996; Stott et al.,
2001). Variation in intron 2 of the VWF gene has also been associated with acute ischemic
stroke (Dai et al., 2001).

Cerebrovascular lesions along the striato-pallido-thalamo-cortical circuits are associated
with frontal syndrome (executive deficit, low insight, psychomotor retardation), as well as
with depression, and the concept of vascular or atherosclerotic depression has been
introduced to describe late onset depression associated with cerebrovascular disease
(Alexopoulos et al., 1997; Krishnan and McDonald, 1995). Indeed, patients with late onset
depression show more evidence of subcortical disease and impairment on executive and
verbal and nonverbal memory tasks, relative to those with depression with an earlier onset
(Salloway et al., 1996).

The gene coding for vonWillebrand factor (VWF) is located on chromosome 12 and
encompasses over 175 kb and 52 exons. The associated SNP in this study, rs216873, is
located in intron 38. The nearby SNP rs216856 is located in intron 42. If functional, these
intronic SNPs may alter a splice site to affect the mRNA transcript or a regulatory element
that affects gene expression. However, it is likely that these polymorphisms are in linkage
disequilibrium with a functional mutation that is yet to be determined in this gene. Exons
spanning this LD block make up the D4, B1-B3 and C1-C2 domains of the vWF, which are
involved in the binding of platelet integrin (αIIbβ3, aka glycoprotein IIb/IIIa). The C-
terminal knot domain is also proximal, which is involved in the dimerisation of the mature
vWF protein.

Other highly suggestive associations
Although not statistically significant in this study, it is notable that several of the genes
identified as mildly associated with depressive symptoms in cardiac patients are relevant to
endothelial dysfunction and cerebrovascular disease. VCAM1 is involved in the recruitment
and adhesion of inflammatory cells to the injured endothelium and is a strong predictor of
endothelial dysfunction and atherosclerosis in patients suffering from pre-existing disease
(Blankenberg et al., 2003; Blankenberg et al., 2001). As such, it is plausible that that
VCAM1 contributes to the exacerbation of cerebral endothelial dysfunction and associated
neurocognitive compromise through the recruitment and adhesion of inflammatory cells to
lesion sites. It is also notable that a gene coding for the L-type calcium channel α1c subunit
(CACNA1C) was suggestive of association with depressive symptoms as it has been
hypothesized that calcium leakage from the cerebrovasculature may directly confer some of
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the neuronal damage associated with vascular depression (Alexopoulos et al., 1997).
Augmentation of antidepressant treatment with nimodipine, a calcium channel blocker,
presumably treating some of the vascular disease underlying vascular depression, has been
shown to improve depressive symptoms among patients with vascular depression (Taragano
et al., 2001; Taragano et al., 2005). The gene coding for the serotonin2A receptor (HTR2A)
may be related to depression through effects on central nervous system serotonin. However,
the serotonin2A receptor also mediates the effects of serotonin on platelet aggregation and,
among those with existing endothelial dysfunction, vasoconstriction (De Clerck, 1991),
suggesting a vascular mechanism through which HTR2A may be associated with depressive
symptoms.

The final two genes identified as suggestive of association have been associated with
depression in earlier reports. The muscarinic receptor2 (CHRM2) gene plays a key role in
acetylcholine neurotransmission and vagal tone and has previously been associated with
depression (Comings et al., 2002; Wang et al., 2004). The gene coding for the cannabinoid
receptor, CNR1, has, in at least one study, been associated with depression in Parkinson's
Disease (Barrero et al., 2005).

A recent paper found a polymorphic region upstream from the serotonin transporter gene (5-
HTTLPR) to predict diagnosis of depression among Caucasian cardiac patients (Otte et al.,
2007). In the present analyses, none of the SNPs in the region of the serotonin transporter
gene were associated with depressive symptoms, as measured by the BDI-II at the level
considered to be highly suggestive in this study. Further, 5-HTTLPR was also not
significantly associated with depressive symptoms in this study before (p = 0.63) or after
adjustment for sex (p=0.52).

Limitations
It is important to note several limitations to our study. First, it is well known that many
initial reports of genetic association are not replicated in subsequent studies and we
recognize the importance of replication of these initial results. Within our study, we
explored the association of rs216873 with depressive symptoms in the two cohorts:
POLYMORPHISME and ESCAPE. The SNP was nominally associated with depressive
symptoms in both cohorts, suggesting a consistent pattern of effect in the two cohorts.
Nonetheless, it should be noted that replication across cohorts was not an a priori hypothesis
of this study and the p values are uncorrected for multiple comparisons of the large number
of markers tested in this study within the two cohorts. Future research should attempt to
replicate association of this SNP or neighboring SNPs in LD both in homogeneous
populations, such as the French-Canadians, as well as in more diverse populations to
confirm the association and to examine the relevance of this finding for other population
groups.

By design, we limited our sample to cardiac patients to examine genetic predictors of
depressive symptoms in the context of cardiac disease. Although we implicitly hypothesize
that different mechanisms may underlie depressive symptoms in the context of cardiac
disease, we did not formally test this hypothesis in this study. It is quite possible that some
of the markers identified may confer risk for depressive symptoms in the general population
(e.g., HTR2A). In addition, a number of cardiac medications directly impact pathways
thought to be associated with depression (e.g., statins can reduce levels of pro-inflammatory
cytokines) and may have obscured some genetic associations with depressive symptoms in
this patient population.

Our results suggest that the association of VWF with depressive symptoms in cardiac disease
may be stronger among women than men. However, we did not have sufficient statistical
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power to examine gender differences. In each of the cohorts, men outnumbered women by
approximately a 3:1 ratio.

Lastly, we examined in detail common SNP variation in 59 genes to determine whether
these genes, largely related to biological pathways previously hypothesized to underlie to
association between depression and CAD, predict depressive symptoms in the context of
cardiac disease. Although sufficient to query specific genes of biological interest, the
candidate gene approach is necessarily limited by the current knowledge of the biology of
depression in cardiac patients. Thus, the candidate gene approach should be complemented
with genome-wide association to further the identification of novel genes and pathways that
contribute to the expression of depressive symptoms in cardiac patients.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Genetic association with Beck Depression Inventory – II scores among 977 cardiac patients,
statistically adjusted for sex. VCAM1 – vascular cellular adhesion molecule 1 gene; CNR1 –
cannabinoid receptor gene; CHRM2 – muscarinic2A receptor gene; CACNA1C – calcium
channel, L-type, α1c subunit gene; VWF – von Willebrand factor gene; HTR2A –
serotonin2A receptor gene.
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Table 1

Demographic characteristics, cardiac history and depression symptoms in 977 CAD patients from the
ESCAPE and POLYMORPHISME cohorts.

Characteristics Mean or percent SD

Demographic variables

        Age (y) 59.29 10.38

        Education (y) 11.41 4.26

        Female (%) 21.29%

        Married (%) 48.52%

Risk factors and cardiac history

        Sedentary (%) 43.49%

        Current daily smoker (%) 19.75%

        Systolic blood pressure (mm Hg) 132.23 22.28

        Diastolic blood pressure (mm Hg) 74.87 11.07

        Body mass index (kg/m2) 28.26 4.59

        Total cholesterol (mmol/L) 4.69 1.04

        High density lipoprotein cholesterol (mmol/L) 1.149 0.29

        Previous MI 79.22%

        Coronary Bypass 27.23%

        Angioplasty 70.62%

        Previous MI, Coronary Bypass or angioplasty 95.09%

Left ventricular ejection fraction < 45%

Left ventricular ejection fractiona 18.70%

Medications at Baseline Interview

        Beta-blockers (%) 75.23%

        Angiotensin-converting 45.14%

        Enzyme Inhibitors (%)

        Hypoglycemics (%) 16.48%

        Calcium-channel blockers (%) 27.94%

        Statins (%) 73.29%

        Long-acting Nitrates (%) 19.18%

        Antidepressants (%) 12.18%

Depressive symptoms

        Beck Depressive 10.18 8.59

        Inventory-II Score

        Beck Depressive 26.41%

        Inventory-II ≥ 14

a
Data is missing for 132 participants.
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