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Abstract

Background: Numerous studies have observed a strong relationship between
coronary artery disease (CAD) and psychiatric disorder; notably depression, anxiety
and panic attacks. No study has, however, explored the question of whether persons
suffering from CAD might also be at high risk of suicide attempts.

Objective: The aim of the present study is to examine the relationship between CAD
within a general population cohort and life-time history of psychiatric disorder and
suicidal behaviour.

Method: A representative sample of 1843 non-institutionalized persons over 65,
drawn at random from the electoral roll, was given a standardized neurological and
psychiatric examination based on DSM |V criteria. The clinical examination also
included an electrocardiogram (ECG) and a questionnaire relating to life-time medical
history. Cardiac events were validated by the general practitioner.

Results: Within this general population sample the prevalence of suicide attempts
3.9 %. A significant positive association was observed between life-time prevalence
of CAD and suicide attempts (p<0.04). Suicide attempts were associated with major
depression (p<0.001) co-morbid anxiety and depression (p<0.001) but not anxiety
alone (p=0.16). A logistic regression analysis showed that the relationship between
suicide attempts and CAD persists after adjustment for depression and anxiety.
Conclusion : CAD is associated with suicidal behaviour independently of
depression, however, longitudinal studies are required to clarify the direction of
causality and to integrate genetic, biological, environmental and psychological factors

into an aetiological model.
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Introduction

Numerous studies have demonstrated an association between coronary artery
disease (CAD) and psychiatric disorder, notably depression, anxiety, and panic
attacks. The prevalence of major depression in patients with CAD is about 3-fold
higher than in community samples, ranging from 16% to 23% (Schleifer et al., 1989;
Frasure-Smith et al., 1993; Gonzales et al., 1996). Prospective epidemiological
studies have demonstrated a significant relationship between depression and the
incidence of cardiac events in healthy populations (Aromaa et al., 1994; Ford et al.,
1998). A recent systematic review (Wulsin et al., 2003) suggests that depressive
symptoms constitute a significant and independent risk for the onset of CAD, a risk
(1.64) that is greater than the risk conferred by passive smoking (1.25) but less than
the risk conferred by active smoking (2.5). Depression appears to be both a risk
factor and a consequence of cardiovascular pathology. CAD has also been linked to
anxiety disorders. Three large-scale community-based studies have reported a
significant relationship between anxiety and death due to cardiac pathology in men
(Haines et al., 1987; Kawachi et al., 1994). A study by Weissman (1990) has further

demonstrated a link between CAD and panic attacks.

While CAD appears to be linked with psychiatric disorder, the biological mechanisms
underlying these associations remains unclear. It is also not known whether this

vulnerability to psychiatric disorder, in particular depression, also gives rise to higher
rates of suicidal behaviour in persons with CAD, given that suicidal behaviour is also

common in other chronic diseases such as cancer, stroke and COPD (Druss and



Pincus, 2000; Bronnum-Hansen H et al, 2001). France has not only a high rate of
CAD along with other western countries, it also has a high suicide rate, especially for
men reaching 148 per 100,000 compared to 24 per 100,000 for women over 85.
Suicide rates in the elderly in France are amongst the highest in Europe, reaching
0.06% over age 85 (Institut National de la Santé et de la Recherche Médicale, 1999).
Suicidal behaviour has multiple causes and the identification of risk factors is an
important first step for the development of public health prevention programs. In this

study we examine the hypothesis that persons with CAD may be an at-risk group.

Subjects and Methods

The present study is part of the ESPRIT Project (Enquéte de Santé Psychologique —
Risques, Incidence et Traitement), a prospective general population study of life-time
psychiatric disorder in persons over 65 in the Montpellier region of the South of
France. The methodology of the study is described in detail elsewhere (Ritchie et al.
2004). A random sample of 1863 community-dwelling persons over 65 was drawn
from the 15 electoral rolls of the Montpellier district between March 1999 and
February 2001. Subjects were examined in a clinical research centre established for
the purposes of the study at the Gui de Chauliac Neurology Hospital in Montpellier.
Subjects unable to come to the centre were examined in their homes. Of the subjects
initially drawn at random, 27.3% did not participate (of these 3.3% did not participate
due to severe disability). Refusers were replaced by another subject drawn at
random from the same electoral division such that each division is equally
represented. Subjects refusing were slightly older and more likely to live alone than

non-refusers.



Clinical examination

The clinical examination consisted of a standardized neurological examination and
an ECG by a neurologist, and administration of the Mini International
Neuropsychiatric Interview (MINI) (French version 5.00) validated in the general
population setting by Lecrubier et al. (1997) which provides DSM IV (American
Psychiatric Association, 1994) diagnoses for the suicidal behaviours, the suicidal
ideation and the principle Axis | psychiatric disorders.

The MINI was administered by trained interviewers (nurses and psychologists) and

positive cases were reviewed by a clinical panel of three psychiatrists.

Standardized health questionnaire

The project interviewers administered a general health questionnaire covering history
of medical disorders, treatment and surgical procedures. Information was also
obtained on medication, family medical history and tobacco use. With regard to CAD
the questionnaire focused on history of angina pectoris, myocardial infarction (Ml)
and coronary surgery (dilatation and by-pass). Information obtained from subjects
was validated by the general practitioner. Informed written consent was obtained
from all subjects and ethical approval for the study was obtained from a regional

ethics committee.



Data Analysis
Logistical regression modelling procedure (entry mode) was carried out to examine
the association between life-time history of suicide attempts (dependant variable) and

CAD using the SPSS (Statistical Package for Social Science) program, version 12.

Results

The mean age of the sample of 1863 subjects is 73 years (SD = 6); 58.5% women
and 41.5% men. All subjects completed the medical examination and the psychiatric
interview. The life-time prevalence of suicide attempts in the sample is 3.7% (n=69)

and suicidal risk is estimated at 9.8%. (Table 1).

Table 1 here

79.7% of the suicide attempts were carried out by women (p<0.001), the divorce or
separation rate in attempters was 53.6 % compared to 28 % in non-attempters. 71%
of attempters reported having at least one previous episode of major depression
(compared to 29% in non-attempters) and 26.1% report an episode of generalized
anxiety (compared to 10.2 % in non-attempters) (p<0.001). 75.4% of attempters have
received treatment for major depression and 67.7% were hospitalized for treatment.
Attempters also consumed significantly more psychotropic medication than non-
attempters (18.8% and 6.1% respectively) (p<0.00). No significant difference was
found with regard to tobacco use. With regard to CAD, significantly higher rates of

angina pectoris (p<0.001) and coronary surgery (p<0.05) were observed in



attempters, but not of myocardial infarction. However, this may be due to the very low

rates of life-time infarction in this sample (Table 2).

Table 2 here

A logistical regression model was used to examine the association between life-time
history of suicide attempts and CAD (the CAD variable combined angina, Ml and
coronary surgery). The model was adjusted for age, sex, education level, and a
psychiatric disorder variable broken into four categories of neither depression or
anxiety (the reference category), anxiety without depression, depression without

anxiety, and anxiety/depression co-morbidity (Table 3).

Table 3 here

Suicide attempts were found to be associated with depression (beta=1.87; p<0.00),
co-morbid anxiety and depression (beta=2.21; p<0.00) but not with anxiety alone
(beta=0.91; p=0.16). After adjustment on all variables a significant association was

still found between suicide attempts and CAD (beta=0.77; p<0.05).

Discussion

The results of this general population study of life-time psychiatric disorder show a
strong positive association between history of suicide attempts and CAD without
taking into account the chronological order of appearance of each of these
pathologies. An obvious conclusion would be that this relationship is moderated by

the presence of depression, which is common to both. However, while CAD subjects



were found to have high rates of depression, and depression was also found to be
related to suicide attempts, surprisingly CAD is seen to be linked to suicide attempts
independently of its relationship to depression. Life-time suicide attempts are seen to
be strongly linked to depression, depression with anxiety, but not with anxiety alone.
A previous study conducted in Germany has also attested to the strong suicide risk
associated with not only depression but also anxiety disorders when depression is
also present (Bronisch et al., 1994). This risk is seen to be higher than for depression

alone.

How might we incorporate these findings into a hypothetical aetiological model?
There is already significant epidemiological evidence linking psychosocial factors and
CAD. Psychological factors such as depression, anxiety, personality factors and
character traits; chronic life stress, and social isolation contribute to the risk of CAD
(Jenkins, 1982) and may predict poor treatment outcomes (Rutledge et al., 1999).
Type A behavior patterns are also accepted as a coronary risk factor. Using meta-
analysis techniques to examine the relationship between personality and
cardiovascular disease Booth-Kewley and Friedman (1987) found considerable
statistical evidence for the concept of type A personality over a 30-year period. Other
researchers have found that expressed hostility, a major attribute of the type A
behavior pattern, is considered to be more pathogenic. Hostility is a broad
psychological construct, encompassing negative orientations toward interpersonal
relationships and includes such traits as anger, cynicism and mistrust. Hostility has
been associated with the severity of angina and duration of heart disease (Tennant
and Langeluddecke 1985), and with the severity of atherosclerosis, independently of

the association between type A and CAD (Williams et al., 1980). In a review of the



impact of emotions on CAD risk, Tennant and McLean (2001) noted that both cross-
sectional and prospective studies revealed an association between anger/hostility
and clinical indices of CAD. An association between anger/hostility and suicidal
behavior has been reported in several studies since 1975, and family history of
suicidal behavior appears to be associated with greater anger (Hawton et al., 2002)
and levels of aggression and impulsivity seem to be highly correlated with past
suicidal behavior (Mann et al., 1999). An accumulating body of evidence suggests
multiple pathophysiological mechanisms by which hostility may be link to CAD
(Rozanki et al., 1999) and this may be the possible link between suicidal behavior
and CAD (Suarez et al., 1999; Sloan et al., 1994; Markovitz, 1998). An alternative
hypothesis is that the association between CAD and suicide attempts is not causal
but that both pathologies share common genetic factors associated with vascular

vulnerability which may also be modulated by high risk environments.

While this interesting finding opens up new research pathways to explore causality in
late-life suicide attempters, it should also be noted that our study has a number of
short-comings; this over 65 sample has excluded subjects dying at younger ages due
to both suicide attempts and more severe CAD. The study is moreover, cross-
sectional and is therefore unable to establish the order of events and hence
causality. A prospective study starting at younger ages is needed to validate and
further explore this preliminary finding. Such a study should also include measures of
hostility and anger in order to clarify the role of mediating psychological factors and

investigate possible underlying vascular factors from early adulthood.
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Table 1. Demographic, cardiovascular and psychopathological characteristics of the

population

Characteristic (N=1863)

Age years, mean (SD)

Sexe, women % (n)

Low school education % (N)

Ever used tabacco % (N)

Angina pectoris % (N)

Myocardial infarct % (N)

Antecedents of coronary surgery
(dilatation or bridging)

Lifetime major depressive episode % (N)

Single episode
Recurrent episode

Life time generalized anxiety % (N)

Suicide attempt

Suicidal ideation

72.84 (5.37)

58.5 (1090)

26 (586)

42.1 (785)

8.1 (179)

3.7 (69)

8.3 (154)

26.5 (494)

15 (281)
9.4 (176)

10.8 (201)

3.7 (69)

9.8 (182)
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Table 2. Association of lifetime history of suicide attempt with cardiovascular risk
factor, lifetime psychiatric history and psychotropic medication

Suicide attempt status

Suicide attempt

No suicide attempt

Variables (n=69) (n=1834)
mean (SD) pT

Age (years) 72.62 (5.09) 72.85 (5.39) 0.73

percent distribution (n) p i
sexe (women) 79.7 (55) 57.9 (1029) 0.00
Low school education 20.3 (14) 24.3 (424) 0.48
Divorced/widowed 53.6 (37) 28 (495) 0.00
Ever smokers 37.7 (26) 42.2 (748) 0.26
Hypertension
(Treatment or systolic bp >140 or diastolic bp >90) 57.1 (1014) 62.3 (43) 0.23
Angina pectoris 15.2 (10) 6.1 (105) 0.00
Myocardial infarct 1.5 (1) 3.8 (68) 0.31
Antecedents of coronary surgery
(dilatation or bridging) 14.5 (10) 8 (143) 0.05
Life time generalized anxiety 26.1 (18) 10.2 (181) 0.00
Life time history of major depression 71 (49) 29 (20) 0.00
Current major depression 11.6 (8) 2.8 (50) 0.00
Any psychotropic medication 18.8 (13) 6.1 (108) 0.00

t student T-test or § Khi-deux test as appropriate
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Table 3. Logistic regression analysis: lifetime association between suicide attempt
and coronary artery disease

Variables Beta Significance
Coronary artery disease 0.77 0.04
No depression, no anxiety (ref) 0.00
Anxiety without depression (1) 0.91 0.16
Depression without anxiety (2) 1.87 0.00
Depression and anxiety (3) 2.21 0.00
Education (low level) -0.20 0.50
Sexe (female) 0.73 0.02

Age - 0.006 0.71




