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Objective: We investigated associations between atherosclerosis risk factors (smoking behavior, serum cholesterol,
hypertension, body mass index, and functional capacity) and psychological characteristics with suspected linkages
to coronary disease (depression, hostility, and anger expression) in an exclusively female cohort. Methods: Six
hundred eighty-eight middle-aged women with chest pain warranting clinical investigation completed a compre-
hensive diagnostic protocol that included quantitative coronary angiography to assess coronary artery disease
(CAD). Primary analyses controlled for menopausal status, age, and socioeconomic status variables (income and
education). Results: High depression scores were associated with a nearly three-fold risk of smoking (odds ratio
(OR) 5 2.8, 95% confidence interval (CI) 5 1.4–5.7) after covariate adjustment, and women reporting higher
depression symptoms were approximately four times more likely to describe themselves in the lowest category of
functional capacity (OR 5 3.7, 95% CI 5 1.7–7.8). High anger-out scores were associated with a four-fold or greater
risk of low high-density lipoprotein cholesterol concentration (,50 mg/dl; OR 5 4.0, 95% CI 5 1.4–11.1) and high
low-density lipoprotein cholesterol concentration (.160 mg/dl; OR 5 4.8, 95% CI 5 1.5–15.7) and a larger body
mass index (OR 5 3.5, 95% CI 5 1.1–10.8) after covariate adjustment. Conclusions: These results demonstrate
consistent and clinically relevant relationships between psychosocial factors and atherosclerosis risk factors among
women and may aid our understanding of the increased mortality risk among women reporting high levels of
psychological distress. Key words: coronary artery disease, women, psychosocial risk factors.

BDI 5 Beck Depression Inventory; BMI 5 body mass
index; CAD 5 coronary artery disease; CI 5 confidence
interval; HDL-C 5 high-density lipoprotein cholester-
ol; LDL-C 5 low-density lipoprotein cholesterol; OR 5
odds ratio; WISE 5 Women’s Ischemia Syndrome
Evaluation.

INTRODUCTION

There is compelling literature to support the asso-
ciations between specific psychosocial characteristics
and the incidence and prognosis of CAD (1–4). Re-
views of this research (5–7) cite particularly strong
evidence for four psychological factors: depression,
hostility, and two types of anger expression (ie, an-
ger-in and anger-out). The predictive value of these
four factors has been demonstrated across both cross-
sectional and prospective studies of CAD, in cohorts of
healthy subjects as well as subjects with disease, and

the effects have proven robust after controlling for
more established risk factors, such as age, family his-
tory, and disease severity (8–10).

The rationale for the relationship between psycho-
social variables and CAD commonly takes one of two
forms. First, a series of recent findings support adverse
psychophysiological effects relevant to CAD, such as
increased responsiveness of the sympathetic nervous
system (ie, increased blood pressure and heart rate
activity) and hypothalamic-pituitary axis (eg, hyper-
cortisolemia) under conditions of mental stress (11,
12). Second, psychological variables may impact the
course of coronary disease through behavioral mecha-
nisms, for example, by fostering negative health behav-
iors such as smoking, decreased fitness or physical
activity, poor diet, and reduced adherence to treatment
(13).

Although many previous psychosocial studies of
coronary disease have included measures of behav-
ioral and physiological risk factors (ie, cholesterol lev-
els and BMI) as covariates, with the possible exception
of hypertension (14, 15), less is known about direct
associations between psychosocial variables and major
coronary risk factors among traditionally understudied
female groups (16–18). In light of evidence from male
patient groups suggesting that psychosocial effects on
cardiovascular disease may be in part mediated by
atherosclerosis risk factors (19), it is important to ex-
amine this issue in women.

To evaluate the relationship between psychosocial
traits and atherosclerosis risk factors, we studied
women undergoing evaluation for suspected myocar-
dial ischemia enrolled in the National Heart, Lung,
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and Blood Institute–sponsored multicenter WISE
study (20). Participants completed a psychosocial bat-
tery that included measures of cynical hostility, de-
pression, and anger expression in addition to under-
going blood tests (serum cholesterol levels), physical
examination (BMI), quantitative coronary angiogra-
phy, and questionnaire assessments of atherosclerosis
risk factors (smoking status, existing or prior hyperten-
sion diagnosis, and functional capacity).

METHODS

Participant Recruitment and Entrance Criteria

Women were eligible for participation in WISE if they were older
than 18 years of age and were referred for coronary angiography to
evaluate suspected myocardial ischemia. Exclusion criteria in-
cluded current pregnancy, cardiomyopathy, recent myocardial in-
farction or revascularization procedure (percutaneous transluminal
coronary angioplasty or coronary artery bypass grafting), language
barrier preventing completion of the questionnaires, and a history of
congenital heart disease (20). The study population consisted of 688
women who completed the angiogram procedures and core diagnos-
tic protocol. Because of the staggered start in recruitment during
1996–1997 (recruitment for WISE began approximately 1 month
before development of the psychosocial battery) and because of
changes in the psychosocial battery during the pilot phase of data
collection, 200 participants completed the anger expression mea-
sures and 495 completed the depression and hostility question-
naires. All participants who completed the anger expression mea-
sures also completed the depression and cynical hostility
questionnaires.

Psychosocial and Risk Factor Measurement

Depression, cynical hostility, and anger expression were each
assessed using measures with demonstrated predictive validity for
cardiovascular disease outcomes (5, 6, 10, 15). The BDI (21) assesses
symptoms related to sadness, feelings of guilt, and perceptions of
self-worth, among others. The Cook-Medley Hostility Scale (22)
measures a stable lack of trust and bitterness toward others. The
Spielberger Anger Expression Scale (23) measures anger-in and an-
ger-out, that is, a respondent’s tendency to inhibit or repress signs of
anger vs. making outward (vocally or physically) displays of anger.
Following are example items from each scale: 1) depression: “I feel
worthless compared with other people” and “I am sad all the time”;
2) hostility: “It makes me impatient to have people ask my advice or
otherwise interrupt me when I am working on something important”
and “When someone does me wrong I feel I should pay him back if
I can, just for the principle of the thing”; 3) anger-out: “I often say
nasty things when I’m angry” and “If someone annoys me, I’m apt to
tell them how I feel”; and 4) anger-in: “I keep things in when I’m
angry” and “I boil inside, but I don’t show it.”

Major coronary risk factors include age, obesity, low levels of
physical activity, hypertension, and a high cholesterol level. We
focused on relationships between psychosocial variables with major
coronary risk factors measured as follows: 1) smoking status, rated as
current smoker or current nonsmoker; 2) HDL-C, ,50 or .50 mg/dl
(24); 3) LDL-C, ,160 or .160 mg/dl; 4) hypertension status, history
of positive or negative diagnosis; 5) BMI, ,27.0 or .27.0; and 6)
functional capacity. The functional capacity score was aggregated
from the 12-item Duke Activity Status Index, which assesses a

patient’s ability to perform a variety of activities ranging from basic
self-care to strenuous exercise and is associated with physical fitness
levels (25). Based on the total functional capacity score, we catego-
rized patients as healthy (upper 75% of distribution) or impaired
(lower 25% of distribution). The Duke Activity Status Index is
scored such that higher scores equal lower functional capacity. Pa-
tients taking cholesterol-lowering medications (approximately 20%
of the sample) were excluded from analyses involving the LDL-C
and HDL-C end points.

Control variables included patient’s age, menopausal status (a
dichotomous yes/no variable), and socioeconomic variables (educa-
tion and patient’s family income). The objective of including these
covariates was to demonstrate psychosocial relationships indepen-
dent of standard atherosclerosis risk factors like age, hormonal ac-
tivity, and variables of socioeconomic status that are known to be
linked to both atherosclerosis risk and psychological characteristics
in women (26, 27). Socioeconomic variables in particular were in-
cluded as potential mediators of the psychosocial relationships (19).

Statistical Analyses

We assessed relationships between psychosocial factors and cor-
onary risk factors using logistic regression methods. Using each of
the risk factors as a separate outcome, control variables were force-
entered at step one of each equation, followed by entrance of signif-
icant univariate psychosocial predictors at step two. All psychoso-
cial measures were examined in quartiles in the logistic equations.
The first quartile served as the reference category in the calculation
of ORs. Power analyses, calculated using a 5 0.05 and a minimum
N value of 200, indicated that our probability to detect large effects
(eg, ORs . 2.0) was .99% and that power levels were smaller but
also acceptable (0.75) for effects of moderate size (eg, ORs . 1.5).
Notably, this analytic scheme produced 24 relationships (four psy-
chosocial measures by six atherosclerosis risk factors), suggesting
that at least one significant association could be expected due to
chance alone.

Because of the potential for selection bias among the WISE par-
ticipants, we also tested the possibility that psychological factor–
CAD risk factor associations could be affected by the severity of
underlying coronary disease by including a dichotomous disease
severity variable (0 5 #49% maximum stenosis, 1 5 $50% maxi-
mum stenosis) as an additional covariate and by testing for the
presence of interactions between psychological factors and severity
of CAD. These terms had no statistical effect on the results of the
psychosocial analyses and are not reported.

RESULTS

Descriptive Summary

Means and standard deviations for the psychoso-
cial, atherosclerosis risk factor, and control variables
for the WISE sample are shown in Table 1. Scores from
the four psychological scales were significantly inter-
correlated, with Pearson r values ranging from 0.18 (for
depression and anger-out scores) to 0.54 (for depres-
sion and anger-in scores), with most values (four of six
relationships) between 0.20 and 0.30 (all p values ,
.01). Interrelationships among the atherosclerosis risk
factors were also present. Hypertension was associated
with larger BMI scores (r 5 0.17), smoking (r 5 0.10),
and poor functional capacity (r 5 0.22, all p values ,
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.05). Larger BMI scores and smoking were also corre-
lated with lower HDL-C values (r values 5 20.16, p
values , .01). Finally, poorer functional capacity
scores were associated with larger BMI values (r 5 14,
p , .05). No risk factor predicted LDL-C.

Psychosocial Predictors of Atherosclerosis
Risk Factors

Unadjusted correlation values between the psycho-
social variables and atherosclerosis risk factors are
shown in Table 2. Because of the dichotomous nature
of the smoking and hypertension status variables,
point biserial (rather than Pearson r) correlation coef-
ficients were calculated to assess interrelationships
with these two terms. Psychosocial scores were asso-
ciated with each of the risk factors. In several cases

variations in sample size caused minor variations in
the magnitude of the correlation coefficients required
to meet significance criteria. Lower HDL-C values were
associated with higher anger-out, cynical hostility, and
depression scores, whereas higher LDL-C scores were
associated with high anger-out scores. Current smok-
ers were more likely to report symptoms of anger-in,
cynical hostility, and depression, and lower functional
capacity was related to higher depression and cynical
hostility scores. A history of hypertension was associ-
ated with greater cynical hostility, and larger BMI
scores were associated with higher anger-out scores.

Table 3 presents a breakdown of participant’s risk
factor status across quartiles of the reliable psychoso-
cial predictors. Values from this table reinforce the
correlational findings by highlighting clinically mean-
ingful differences in risk factor profiles based on psy-
chosocial standing. For example, in comparison with
those with the lowest depression scores, participants
in the upper quartile of depression symptoms were
approximately 2.5 times more likely to smoke (34.1%
vs. 13.0%) and nearly 3 times more likely to endorse
the lowest category of functional capacity (32.5% vs.
11.1%). Current smokers were also more than twice as
likely to fall in the upper quartile of anger-in (26.5%
vs. 13.0%) and cynical hostility scores (28.7% vs.
13.1%).

Furthermore, low HDL-C and high LDL-C status
were each roughly twice as frequent among the highest
quartile of anger-out scorers relative to those with the
lowest scores on this instrument (HDL-C, 62.2% vs.

TABLE 1. A Description of Psychosocial, Coronary Risk Factor,
Demographic, and Control Variables Across Patients Categorized

by Angiographic Severity of CAD (N 5 688)

Mean (SD)

Age (y) 59.6 (11.6)
LDL-C (mg/dl) 114.3 (40.3)
HDL-C (mg/dl) 53.0 (12.8)
Current smokers (%) 19.7
BMI 30.2 (6.7)
Functional capacity (range 12–48) 24.8 (5.6)
Postmenopausal (%) 83.4
Race (%)

White 80.4
Black 18.3
Other 1.3

Annual income . $20,000 (%) 64.2
Completed high school (%) 79.8
Cynical hostilitya 5.0 (3.4)
Depressionb 10.7 (8.1)
Anger-inc 15.1 (4.1)
Anger-outc 13.2 (3.5)

a Measured using the Cook-Medley Hostility Scale (N 5 490).
b bMeasured using the BDI (N 5 490).
c Measured using the Spielberger Anger Expression Scale (N 5 200).

TABLE 2. Univariate Correlations Between Atherosclerosis Risk
Factor Status and Measures of Depression, Hostility, and

Anger Expression

Anger-in Anger-out Hostility Depression

HDL-C 0.12 0.23** 0.10* 0.12**
LDL-C 0.07 0.15* 0.04 0.05
Current smoking statusa 0.14* 0.10 0.14** 0.19***
Functional capacity 0.03 0.04 20.19*** 20.29***
Hypertension statusa 0.04 20.02 0.11* 0.08
BMI 20.02 0.18** 20.03 20.02

a 0 5 no; 1 5 yes.
* p ,.05; ** p ,.01; *** p ,.001.

TABLE 3. Atherosclerosis Risk Factor Status as a Function
of Standing on Statistically Significant Psychosocial

Predictor Variables

Quartile

1 2 3 4

Depression
HDL-C ,50 mg/dl (%) 32.4 34.5 45.6 45.8
Functional capacity (% in
most impaired group)

11.1 13.7 18.3 32.5

Current smokers (%) 13.7 12 14.4 34.1
Anger-in

Current smokers (%) 13.0 20.0 24.2 26.5
Anger-out

HDL-C ,50 mg/dl (%) 31.4 42.5 52.1 62.2
LDL-C .160 mg/dl (%) 20.0 32.5 30.0 40.5
Body mass index (% .27.0) 60.0 60.5 72.0 83.3

Cynical hostility
HDL-C ,50 mg/dl (%) 34.1 36.7 42.9 47.5
Current smokers (%) 13.1 15 15.1 28.7
Functional capacity (% in
most impaired group)

13.1 15.1 22.1 27.0

Hypertension (%) 53.4 52.3 57.0 65.6
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31.4%; LDL-C, 40.5% vs. 20.0%). The breakdown of
other risk factors across the psychosocial groups were
not as striking but also showed a consistent (and sta-
tistically reliable) increase in the presence of risk fac-
tors with higher reported psychosocial symptoms.

Covariate-adjusted odds ratios are shown in Table 4.
High anger-out scores remained predictive of an ele-
vated risk of low HDL-C status (OR 5 4.0, 95% CI 5
1.4–11.1), high LDL-C status (OR 5 4.8, 95% CI 5
1.5–15.7), and greater BMI (OR 5 3.5, 95% CI 5 1.1–
10.8). Similarly, scores in the highest depression quar-
tile demonstrated an elevated risk of smoking (OR 5
2.8, 95% CI 5 1.4–5.7) and low functional capacity
(OR 5 3.7, 95% CI 5 1.7–7.8) in comparison to partic-
ipants with the lowest depression scorers after adjust-
ing for covariates. Finally, the association between
cynical hostility and hypertension was nonsignificant
after controlling for covariates (OR 5 1.4, 95% CI 5
0.80–2.5). Exploration of this latter change revealed
that the socioeconomic covariate terms seemed to me-
diate the effects of cynical hostility on blood pressure
status (ie, socioeconomic status was associated with
both cynical hostility and hypertension, and its pres-
ence in the regression equation decreased the associa-
tion between cynical hostility and hypertension).

DISCUSSION

We investigated relationships between known ath-
erosclerosis risk factors and empirically supported
psychosocial measures in a moderately large, exclu-
sively female cohort. The literature indicates that psy-
chosocial factors may increase the prospective risk of

developing coronary disease (5, 6) and may undermine
the prognosis for those with existing disease (28, 29).
However, the precise pathophysiological mechanisms
through which psychosocial factors may translate into
coronary disease outcomes remain undefined. Among
female groups there is evidence that psychosocial dis-
tress is prospectively associated with increased risk of
disease and premature mortality from cardiovascular
events (30, 31). Studies have demonstrated relation-
ships between low socioeconomic status and coronary
risk factors (26, 27), but there is comparatively little
evidence addressing risk factor profiles among female
patients with higher levels of psychological distress.
Evidence for such relationships would strengthen the
proposed connection between psychological factors
and coronary disease by showing associations with
behavioral and physiological factors that are believed
to directly influence disease risk.

We observed a pattern of associations between ath-
erosclerosis risk factor variables and psychosocial
measures. Anger expression, particularly high anger-
out scores (a style characterized by a more outward
expression of aggression and angry emotions), was the
strongest predictor of unfavorable blood cholesterol
levels and larger body mass, and higher cynical hos-
tility and depression scores were each linked to an
increased risk of smoking, a reduced ability to perform
tasks related to self-care and exercise, and to lower
HDL-C levels. These results were bolstered by two
criteria: first, the atherosclerosis risk factor profile as-
sessed here included both physiological and behavioral
variables, and second, the relationships remained signif-
icant after controlling for CAD-relevant covariates.

Although the correlations illustrated in Table 3
were modest in size, a breakdown of risk factor status
across the psychosocial measures suggested a consis-
tent dose-response relationship between increased
psychosocial distress symptoms and a less favorable
risk factor status. The covariate-adjusted logistic equa-
tions further supported the potential importance of the
psychosocial measure–risk factor associations by re-
vealing ORs of clinically relevant magnitude. Al-
though the cross-sectional design used here prevents
us from disentangling causal directions in these rela-
tionships, our findings indicate a need for prospective
trials to evaluate the effects of behavioral modification
on atherosclerosis risk factors and cardiac events.

Depression and anger-out scores proved to be the
most robust psychosocial predictors of atherosclerosis
risk factor status. Depressive symptoms among WISE
participants were assessed using the BDI, an instru-
ment that has received criticism in some heart disease
trials because of the possibility that certain item con-
tent (eg, items referring to recent appetite, weight

TABLE 4. Covariate-Adjusted Logistic Regression Results
Presenting Multivariate Psychosocial Predictors for HDL-C and

LDL-C Status, BMI Values, Hypertension Status, Smoking Status,
and Functional Capacity Levelsa

b b Error OR 95%CI p

Low HDL-C
Anger-out(4)a 1.4 0.53 4.0 1.4–11.1 .009

High LDL-C
Anger-out (2) 1.4 .58 4.1 1.3–13.0 .02
Anger-out (4) 1.6 .60 4.8 1.5–15.7 .009

Smoking status
Depression (4) 1.0 .36 2.8 1.4–5.7 .003

Low functional capacity
Depression (4) 1.3 .39 3.7 1.7–7.8 .001

Hypertension status
Hostility (4) 0.35 .29 1.4 0.80–2.5 .20

BMI
Anger-out (4) 1.2 .58 3.5 1.1–10.8 .03

a Covariates included age, menopause status, and socioeconomic
status. Numbers in parentheses represent quartile group compared
with quartile 1.
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changes, or sexual activity) could reflect disease sever-
ity rather than features of depression. However, use of
the BDI also provides two important advantages: 1)
practicality in comparison to lengthy interviews re-
quired for formal psychiatric diagnoses and 2) proven
value as a predictor of premature mortality among
patients with CAD (6). It is estimated that .20% of
CAD patients may meet criteria for a major mood dis-
order (5). BDI scores alone do not permit the diagnosis
of a major mood disorder. Based on the distribution of
BDI scores observed here, however, scale norms indi-
cated that approximately 16% of WISE women had
scores indicating at least subclinical levels of depres-
sion (BDI scores $17). Because even subclinical de-
pressive symptoms are associated with increased mor-
tality among CAD patients (27), the consistent link
between depression and atherosclerosis risk factors
found here deserves attention as a potential explana-
tion for higher mortality rates.

We observed some limited support for the role of
socioeconomic variables as an explanatory factor in
the relationship between psychosocial variables and
atherosclerosis risk factors. Specifically, the associa-
tion between cynical hostility and hypertension, al-
though independent of age and menopause status, was
no longer significant after controlling for socioeco-
nomic status. As noted earlier (26), socioeconomic sta-
tus is a powerful epidemiological predictor of athero-
sclerosis risk in women and is also linked to higher
levels of psychological distress. More sophisticated
attempts to model interrelationships between psycho-
logical variables, socioeconomic status, and athero-
sclerosis risk factors (eg, Ref. 27) are less common (32),
but they represent a potentially valuable avenue to
advance our understanding of psychological effects on
coronary health.

In addition to suggesting a more routine inclusion of
socioeconomic variables in psychosocial factor–ath-
erosclerosis risk analyses, the pattern of relationships
described here raise a number of interesting questions
for future research: Are relationships between smoking
and cynical hostility a product of higher smoking in-
cidence rates among this population or of higher re-
lapse rates (33)? What manner of behavioral (eg, di-
etary or physical activity) or physiological (eg,
metabolic changes) mechanisms explain associations
between anger expression and blood lipid profiles?
Given the known interrelationships among psychoso-
cial measures and among atherosclerosis risk factors
(eg, the metabolic syndrome), can these associations be
better characterized through the use of factor analytic
or structural modeling techniques that are capable of
deriving solutions based on oblique variable sets?
Thus, the current results offer statistically and possi-

bly clinically significant interrelationships between
psychosocial variables and major coronary risk factors,
but additional research is needed to understand the
direction and nature of these associations.

Study Limitations

Cross-sectional relationships must be carefully
tested against the threat of confounding. For example,
it is plausible that symptoms of depression are spuri-
ously related to decreased activity and smoking as a
result of cohorts differing on factors such as age and
socioeconomic status. Although we took steps to con-
trol for such competing explanations by covarying
these factors in our analyses, we cannot rule out the
effects of unmeasured third variables or interactions
among several variables that may have influenced psy-
chosocial variable–risk factor associations observed
here.

The relatively unique nature of the WISE sample
also deserves comment. This group represents women
referred for angiography on the basis of atherosclerosis
risk factors, clinical presentation, and positive results
on exercise testing among other criteria. The WISE
cohort, however, should not be construed to represent
a random sample of women undergoing cardiac cath-
eterization or of women with atherosclerosis. Symp-
toms of angina are themselves associated with psycho-
logical characteristics such as anxiety and depression
(34, 35), for example, and therefore likely affect prob-
ability of referral. The relatively high levels of depres-
sion reported here (mean BDI score 5 10.7) may offer
direct support for a potential referral bias due to psy-
chological distress. Similarly, previous publications
based on the WISE sample (20) have shown that ,50%
of participants had evidence of significant atheroscle-
rosis (ie, stenosis $70%) based on angiography. Al-
though lower concordance rates between clinical pre-
sentation and risk of atherosclerosis among women in
comparison with men are well documented (36, 37),
the potential confounding of clinical symptoms and
referral rates on the basis of psychological characteris-
tics requires caution in generalizing these findings to
general female populations or to male samples.

CONCLUSIONS

This study demonstrated a consistent pattern of re-
lationships between psychosocial factors and athero-
sclerosis risk factors. We found that anger expression
was related to dyslipidemia and larger body mass,
whereas both cynical hostility and depression symp-
toms were associated with an increased likelihood of
smoking, lower levels of functional capacity, and
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lower HDL-C levels. All associations were in the di-
rection of increased disease risk. These findings are
consistent with those in the broader literature linking
psychosocial factors with clinically expressed CAD
and may also be valuable in understanding observa-
tions of increased morbidity and mortality among psy-
chologically distressed women after cardiac events.
Although we noted the limitations inherent in this
study due to the cross-sectional methodology and se-
lected nature of the sample, the findings have impli-
cations for the understanding of coronary disease and
reinforce efforts to examine psychosocial factors in
women.

This work was supported by contracts from the Na-
tional Heart, Lung, and Blood Institutes (N01-HV-
68161, N01-HV-68162, N01-HV-68163, and N01-HV-
68164); General Clinical Research Center Grant M01-
RR00425 from the National Center for Research
Resources; and grants from the Gustavus and Louis
Pfeiffer Research Foundation, the Women’s Guild, Ce-
dars-Sinai Medical Center, the Ladies’ Hospital Aid
Society of Western Pennsylvania, and QMED, Inc.

REFERENCES

1. Zigelstein RC, Bush DE, Fauerbach JA. Depression, adherence
behavior, and coronary disease outcomes. Arch Intern Med
1998;158:808–9.

2. Kawachi I, Sparrow D, Spiro A III, Vokonas P, Weis SC. A
prospective study of anger and coronary artery disease: the
Normative Aging Study. Circulation 1996;94:2090–5.

3. Raikkonen K, Keltanagas-Jarvinen L. Hostility and its associa-
tion with behaviorally induced and somatic coronary risk indi-
cators in Finnish adolescents and young adults. Soc Sci Med
1991;33:1171–8.

4. Knox SS, Jacobs DR Jr, Chesney MA, Raczynski J, McCreath H.
Psychosocial factors and plasma lipids in black and white young
adults: the Coronary Artery Risk Factor Development in Young
Adults Study data. Psychosom Med 1996;58:365–73.

5. Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological
factors on the pathogenesis of cardiovascular disease and impli-
cations for therapy. Circulation 1999;99:2192–217.

6. Musselman DL, Evans DL, Nemeroff CB. The relationship of
depression to cardiovascular disease: epidemiology, biology,
and treatment. Arch Gen Psychiatry 1998;55:580–92.

7. Brezinka V, Kittel F. Psychosocial factors of coronary heart
disease in women: a review. Soc Sci Med 1995;42:1351–65.

8. Denollet J, Brutsaert DL. Personality, disease severity, and the
risk of long-term cardiac events in patients with decreased ejec-
tion fraction after myocardial infarction. Circulation 1998;97:
167–73.

9. Carney RM, Rich MW, Freedland KE, Saini J, teVelde A, Sime-
one C, Clark K. Major depression disorder predicts cardiac
events in patients with coronary artery disease. Psychosom Med
1988;50:627–33.

10. Matsumoto Y, Uyama O, Shimizu S, Michistita H, Mori R,
Owada T, Sugita M. Do anger and hostility affect carotid athero-
sclerosis? Stroke 1993;24:983–6.

11. Shantze HB, Kaplan J, Pettersson K, Manuck S, Blomqvist N,

Kyes R, Williams K, Bondjers G. Psychosocial stress causes
endothelial injury in cynomolgus monkeys via B1-adrenorecep-
tor activation. Atherosclerosis 1998;136:153–61.

12. Grignani G, Soffiantino F, Zucchella M, Pacchiarini L, Tacconi
F, Bonomi E, Pastoris A, Sbaffi A, Fratino P, Tavazzi L. Platelet
activation by emotional stress in patients with coronary artery
disease. Circulation 1991;83(Suppl II):II-128–36.

13. Wing RR, Matthews KA, Kuller LH, Meilahn EN, Plantinga P.
Waist to hip ratio in middle-aged women: associations with
behavioral and psychosocial factors and with changes in cardio-
vascular risk factors. Arterioscler Thromb 1991;11:1250–7.

14. Jorgensen RS, Johnson BT, Kolodziej ME, Scheer GE. Elevated
blood pressure and personality: a meta-analytic review. Psychol
Bull 1996;120:293–320.

15. Everson SA, Goldberg DE, Kaplan GA, Julkunen J, Salonen JT.
Anger expression and incident hypertension. Psychosom Med
1998;60:730–5.

16. Glassman AH, Helzer JE, Covey LS, Cottler LB, Stetner F, Tipp
JE, Johnson J. Smoking, smoking cessation, and major depres-
sion. JAMA 1990;264:1546–9.

17. Dujovne VF, Houston BK. Hostility-related variables and plasma
lipid levels. J Behav Med 1991;14:555–65.

18. Seigler IC, Peterson BL, Barefoot JC, Williams RB. Hostility
during late adolescence predicts coronary risk factors at mid-
life. Am J Epidemiol 1992;136:146–54.

19. Everson S, Kauhanen J, Kaplan G, Goldberg D, Julkunen J, Sa-
lonen JT. Hostility and increased risk of mortality, and acute
myocardial infarction: the mediating role of behavioral risk fac-
tors. Am J Epidemiol 1997;146:142–52.

20. Bairey Merz CN, Kelsey SF, Pepine CJ, Reichek N, Reis SE,
Rogers WJ, Sharaf BL, Sopko G. The Women’s Ischemia Syn-
drome Evaluation (WISE) study: protocol design, methodology,
and feasibility report. J Am Coll Cardiol 1999;33:1453–61.

21. Beck AT. Depression inventory. Philadelphia: Center for Cogni-
tive Therapy; 1978.

22. Cook WW, Medley DM. Proposed hostility and pharisaic-virtue
scales for the MMPI. J Appl Psychol 1954;1954:38:414–8.

23. Spielberger C, Johnson EH, Russell SF, Crane RJ, Jacobs GA,
Worden TJ. The expression and experience of anger: construc-
tion and validation of an anger expression scale. In: Chesney
MA, Rosenman R, editors. Anger and hostility in cardiovascular
and behavioral disorder. New York: McGraw-Hill; 1985. p. 5–30.

24. Miller Bass K, Newschaffer CJ, Klag MJ, Bush TL. Plasma li-
poprotein levels as predictors of cardiovascular death in
women. Arch Intern Med 1993;153:2209–16.

25. Hlatky MA, Boineau RE, Higginbotham MB, Lee KL, Mark DB,
Califf RM, Cobb FR, Pryor DB. A brief self-administered ques-
tionnaire to determine functional capacity (the Duke Activity
Status Index). Am J Cardiol 1989;64:651–4.

26. Brezinka V, Padmos I. Coronary heart disease risk factors in
women. Eur Heart J 1994;15:1571–5.

27. Matthews KA, Kelsey SF, Meilahn EN, Kuller LH, Wing RR.
Educational attainment and behavioral and biologic risk factors
for coronary heart disease in middle-aged women. Am J Epide-
miol 1989;129:1132–44.

28. Ruberman W, Weinblatt E, Goldberg JD, Chaudhary BS. Psycho-
social influences on mortality after myocardial infarction.
N Engl J Med 1984;311:552–9.

29. Frasure-Smith N, Lesperance F, Talajic M. Depression and 18-
month prognosis after myocardial infarction. Circulation 1995;
91:999–1005.

30. Penninx BW, Geerlings SW, Deeg DJ, van Eijk JT, van Tilburg W,
Beekman AT. Minor and major depression and the risk of death
in older persons. Arch Gen Psychiatry 1999;56:889–95.

PSYCHOSOCIAL VARIABLES AND CAD RISK FACTORS

287Psychosomatic Medicine 63:282–288 (2001)



31. Wamala SP, Mittleman MA, Schenck-Gustafsson K, Orth-Gomer
K. Potential explanation for the education gradient in coronary
heart disease: a population-based case-control study of Swedish
women. Am J Public Health 1999;89:315–21.

32. Wills TA, Vaccaro D, McNamara G. Parental education related to
adolescent substance abuse: a mediational model. Health Psy-
chol 1995;14:464–78.

33. Killen JD, Fortmann SP, Kraemer HC, Varady AN, Davis L,
Newman B. Interactive effects of depression symptoms, nicotine
dependence, and weight change on late smoking relapse. J Con-
sult Clin Psychol 1996;64:1060–7.

34. Costa PT Jr. Influence of the normal personality dimension of

neuroticism on chest pain symptoms and coronary artery dis-
ease. Am J Cardiol 1987;60:20J–6J.

35. Fisher SG, Cooper R, Weber L, Liao Y. Psychosocial correlates of
chest pain among African-American women. Women Health
1996;24:19–35.

36. De Bacquer D, De Backer G, Kornitzer M, Myny K, Doyen Z,
Blackburn H. Prognostic value of ischemic electrocardiographic
findings for cardiovascular mortality in men and women. J Am
Coll Cardiol 1998;32:680–5.

37. King KB, Clark PC, Hicks GL Jr. Patterns of referral and recovery
in women and men undergoing coronary artery bypass grafting.
Am J Cardiol 1992;69:179–82.

T. RUTLEDGE et al.

288 Psychosomatic Medicine 63:282–288 (2001)


