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ABSTRACT 

We examined the relation of antagonistic, neurotic, and 
cynical hostility to lipids and lipoproteins in 77 healthy women 
(aged 18-26) selected for having high (> 17) or low (< 12) scores 
on the Cook-Medley Hostility (Ho) scale. Fasting lipids were 
determined during the luteal phase of the menstrual cycle for oral 
contraceptive (OC) non-users (N = 41), and during pills 15-21for 
OC users (N = 36). Factor scores for antagonistic and neurotic 
hostility were derived from a principal component of the Buss- 
Durkee Hostility Inventory, Spielberger's Anger Expression, and 
the NEO-Personality Inventory. High Ho scores were significantly 
associated with higher cholesterol. Antagonistic hostility signifi- 
cantly predicted cholesterol low density lipoprotein cholesterol, 
triglycerides, and the ratio of cholesterol to high density lipopro- 
rein cholesterol with higher antagonistic hostility scores associ- 
ated with higher levels. Neurotic hostility did not predict lipids. 
Results suggest a potential pathophysiological mechanism that 
may contribute to the association between hostility and coronary 
hear{ disease. Moreover, a measure of antagonistic hostility, 
relative to cynical and neurotic hostility, was the best predictor of 
lipid levels. 

(AnnBehavMed  1998,20(2):59-63) 

INTRODUCTION 
Epidemiologic evidence suggests that hostility is associated 

with an increased risk of coronary heart disease (CHD) and 
severity of coronary artery disease (CAD) (1,2). In light of this 
evidence, researchers have taken steps toward identifying potential 
mechanisms underlying the link between hostility and CHD. 
Several hypotheses have been proposed implicating both behav- 
ioral and physiological mechanisms (1,2). One pathophysiological 
mechanism that has been explored is elevations in lipids and 
lipoproteins. Studies conducted in the 1960s and 1970s suggested a 
positive association between lipids and hostility (3-6). Despite 
these supportive early findings, declining interest led to few 
follow-up studies. Recent efforts, however, have again focused on 
determining the association between lipids and behavioral risk 
factors, such as hostility. 

Recent studies that have examined the relationship between 
hostility and lipids have yielded equivocal results (7). A number of 
studies have reported positive correlations between lipids and 
various measures of hostility (8-15). Other studies, however, have 
failed to find an association (16-19). At this time, it is not known 
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what factor(s) may contribute to tile variability of the findings. 
Given the multidimensional nature of hostility (20,21), one 
possibility is that only certain aspects of hostility are associated 
with lipids. Preliminary evidence relating hostility dimensions to 
lipids supports the above hypothesis (22). Results of one study 
indicated that the expression of anger subscore from the Buss- 
Durkee Hostility Inventory (BDHI) (23) measuring the outward 
expression of anger was positively associated with lipids and 
lipoproteins (22). Given these observations, it may be that the lack 
of consistency is due to the degree to which any individual scale 
taps coronary-prone facets of hostility. Therefore, one alternative 
approach that circumvents the problems of using a single measure 
of hostility is to employ a number of scales and generate latent 
measures of the dimensions of hostility. 

The goals of the current study were to determine the relation 
of Cook-Medley Hostility (Ho) and hostility dimensions to lipids 
and lipoproteins and to compare the relative strength of the 
associations of lipids to a single measure of hostility (i.e. Cook- 
Medley Ho) versus factor analytically-derived measures of hostil- 
ity dimensions. We hypothesized that both the Cook-Medley Ho 
scale, a measure of cynical hostility (24), and the factor analytically- 
derived measure of antagonistic hostility would be positively and 
significantly associated with lipids and lipoproteins. Moreover, we 
hypothesized that, relative to Ho-derived hostility, the factor 
analytically-derived measure of antagonistic hostility would be a 
better predictor of lipids and lipoproteins. 

METHODS 
Subjects 

Subjects were 77 healthy women (aged 18-26) who had 
Cook-Medley Ho scores above 17 (N = 44; high Ho group) or 
below 12 (N = 33; low Ho group). Subjects were preselected using 
a priori Ho cutoff scores representing the upper and lower thirds 
for women in this age group. Preselection on Ho scores was 
conducted so as to allow for the maximum difference in the level of 
hostility as assessed by the Ho scale. Racial breakdown of the 
sample was as follows: 72 Caucasians (94%), 3 Hispanics (4%), 1 
Asian-American (1%), 1 Native American (1%). Thirty-six sub- 
jects (47%) were classified as oral contraceptive (OC) users, 
defined as OC use for at least six months prior to participation. The 
remaining 41 subjects (53%) reported no use of OC for at least the 
previous six months prior to participation in the study. One subject 
had missing lipoprotein data. 

Procedures 
Volunteers were recruited through advertisements placed in 

the campus newspapers and announcements posted on campus 
bulletin boards. Potential subjects were scheduled for a prelimi- 
nary screening session during which they completed the 50-item 
true-false Ho scale and a health history and personal lifestyle 
habits questionnaire. Subjects were asked to participate only if 
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TABLE 1 
Adjusted Group Means (SEM) for Lipids and Lipoproteins for Hostility 

High Ho (N = 44) Low Ho (N = 33) p 

TSC 164.3 (4.1) 153.0 (4.5) 0.03 
LDL 96.8 (3.6) 88.0 (3.6) 0.06 
HDL 49.7 (1.8) 49.4 (1.6) 0.73 
TRIG 89.2 (6.0) 82.8 (6.7) 0.24 
RATIO 3.47 (0.14) 3.20 (0.12) 0.18 

TABLE 2 
Promax-Rotated Factor Loadings for Neurotic and Antagonistic Hostility 

Neurotic Hostility Antagonistic Hostility 
Scale (48.1% Variance) (26.2% Variance) 

Anger-in .84 - .  12 

Anger-out -.23 .87 
Buss-Durkee Experience 

of Anger .86 .20 
Buss-Durkee Expression 

of Anger .30 .80 

NEO Agreeableness - .33 - .  75 

NEO Neuroticism .79 .37 

their Ho score was above 17 or below 12 and reported no history of  
smoking, hypertension, or lipid disorders. Women were excluded if 
they reported changes in OC usage within the previous six months, 
irregular-menstrual cycles, or use of lipid-altering medications. To 
control for cyclical hormonal effects on lipids (25), non-users were 
scheduled for their laboratory testing during the luteal phase of 
their menstrual cycle (5-9 days prior to onset of menstruation), and 
OC users were scheduled during pills 15-21 of their cycle. 

On the laboratory testing day, subjects reported to our offices 
between 8:00 and 9:00 a.m. after abstaining from food, caffeine, 
and medications for at least twelve hours prior to sample collec- 
tion. A 5 ml blood sample was obtained by venous draw by a 
registered nurse who was blind to the subject's Ho group. Subjects 
then completed a number of paper-and-pencil questionnaires. 

Psychological Questionnaires 
Subjects completed the following questionnaires: BDHI, 

Spielberger's Anger Expression (AX), and the NEO-Personality 
Inventory (NEO-PI). The BDHI (23) is a comprehensive hostility 
inventory which yields seven subscales and a global hostility 
score. The BDHI also yields two subscores representing expres- 
sion and experience of anger (26). Expression of anger represents 
the sum of the assault, indirect hostility, and verbal hostility 
subscales; experience of anger represents the sum of the resent- 
ment and suspicion subscales (26). Spielberger's AX (27) was 
designed to assess the frequency with which one expresses anger. It 
yields subscores for anger-in and anger-out, along with a total 
anger expression score. The NEO-PI (28) assesses personality 
along five trait dimensions. Two of these traits, neuroticism and 
agreeableness, appear to be related to hostility (29). 

Lipid Assays 
Blood samples were assayed for lipid and lipoprotein constitu- 

ents by Duke University Medical Center Clinical Laboratories. 
Total serum cholesterol (TSC), high density lipoprotein (HDL) 
cholesterol, and triglycerides (TRIG) were determined enzymati- 
cally by an Instrumentation Laboratory analyzer (Monarch). The 
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analyzer was calibrated with standard cholesterol calibrator (Sigma 
Diagnostics #C7921) for TSC and HDL and with precical calibra- 
tor serum and diluent (Boehringer Mannheim #620213) for TRIG. 
TSC and HDL were analyzed with cholesterol reagent (Boehringer 
Mannheim #816302). For HDL, larger proteins were precipitated 
out prior to analysis using dextran sulfate (Dextralip 50 #Y01307 
Sochibo, SA) and magnesium chloride (Mallinckrodt #5958). 
TRIG was determined using triglyceride reagent (Sigma Diagnos- 
tics GPO-TRINDER #337-B). Low density lipoprotein (LDL) 
cholesterol and the ratio of TSC to HDL (RATIO) were derived 
arithmetically from TSC, HDL, and TRIG values. 

Data Analysis 
All statistical procedures were conducted using the SAS 

statistical package (30). Preliminary analyses of lipid and lipopro- 
tein levels were performed using analysis of covariance (ANCOVA) 
with Ho group (high/low) as the between-subject factor and body 
mass index (BMI) and OC status as covariates. Antagonistic and 
neurotic hostility factor scores were generated using a principle 
component analysis with a promax rotation, an oblique transforma- 
tion. The promax rotation, in contrast to an o~hogonal transforma- 
tion such as the varimax rotation, produces factors that are 
moderately correlated, The use of an oblique transformation 
allowed for a factor solution that is consistent with the notion that 
dimensions of hostility are moderately correlated and not indepen- 
dent (21). The following variables were included in the principal 
component analysis: expression and experience of anger from the 
BDHI, the anger-out and anger-in from the AX scale, and 
agreeableness and neuroticism from the NEO-PI. Factor scores, 
with means of 0 and standard deviations of 1, were computed as a 
linear combination of the standardized values of the variables (30). 
Factor scores were used as predictor variables in multiple regres- 
sion analyses with BMI and OC use as covariates and lipids and 
lipoprotein levels as outcome variables. 

RESULTS 
Cook-Medley Ho Group 

Preliminary analyses indicated no significant Ho group differ- 
ences in BMI (t[75] = -0.95) or distribution of OC users and 
non-users (• [1] = 1.41). Results of ANCOVAs with OC use and 
BMI as covariates yielded a significant Ho group effect for TSC 
(F[1, 73] = 5.14, p = .026) and marginally significant for LDL 
cholesterol (F[1, 73] = 3.75, p = .057). For all analyses, OC use 
(Fs > 6.8) and BMI (Fs > 3.35) were significant predictors of TSC 
and LDL. Comparison of adjusted group means indicated that, 
relative to low Ho women, high Ho women had significantly 
higher TSC. High Ho women also exhibited higher levels of LDL 
cholesterol levels. Ho groups did not differ on levels of TRIG, 
HDL cholesterol, and the TSC/HDL ratio. Adjusted means for Ho 
groups are shown in Table 1. 

Hostility Dimensions: Antagonistic and Neurotic Hostility 
The principle component analysis yielded a two-factor solu- 

tion accounting for 74.3% of the variance (see Table 2). Factor 1 
(eigenvalue = 2.88), defined by positive loadings on anger-in, 
neuroticism, and experience of anger, was interpreted as the 
experience of hostility/anger or neurotic hostility. Factor 2 (eigen- 
value = 1.57), defined by positive loadings for anger-out and 
expression of anger and a negative loading for agreeableness, was 
interpreted as the expression of hostility/anger or antagonistic 
hostility. The correlation between the two factor scores was -0 .23 
(p < .05). Results of  t-tests indicated significant differences 
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between high and low Ho groups for both antagonistic hostility 
(t[74] = -4.712,  p < .001; Ms [sd] = -.54[.88] and .41[.89], for 
high and low Ho group, respectively) and neurotic hostility 
(t[72.5] = -5 .34 ,  p < .001; Ms [sd] = - . 5 7  [.66] and .44 [1], for 
high and low Ho group, respectively). A similar two-factor solution 
has been reported for men (31) and women (32) who were 
preselected on the basis of high and low Ho scores. In addition, 
Musante et al. (21) reported a similar factor structure using a 
sample of subjects who were not preselected on any criteria. 

We tested whether preselection of subjects on Ho scores 
affected the factor solution by conducting independent principal 
components for the high and low Ho groups. We used each of the 
factor solutions to generate two sets of factor scores for both the 
high and low Ho groups. The stability of the factor solutions was 
determined by the degree to which factor scores derived from the 
high Ho factor solution correlated with scores derived from the low 
Ho factor solution for each Ho group. A variant factor structure 
would yield factor scores that would not be highly correlated. In 
contrast, an invariant factor structure would yield factor scores that 
would be highly correlated. 

For the high Ho group, factor scores generated from its own 
factor structure were highly correlated with scores derived from 
the factor solution of the low Ho group (Neurotic hostility [r = 
0.97,p < .001]; Antagonistic hostility [r = 0.87,p < .001]). Simi- 
larly, for the low Ho group, factor scores generated from its own 
factor structure and from the factor solution of the high Ho group 
were also highly correlated (Neurotic hostility [r = 0.90, p < 
.001]; Antagonistic hostility [r = 0.91, p < .001]). These results 
indicate an invariant factor structure across Ho groups and suggest 
that p'reselection did not affect the overall factor structure. Al- 
though we did not have a subgroup of individuals with Ho scores in 
the intermediate range (i.e. 12-17), it is unlikely that the factor 
structure for a middle Ho group would differ significantly from the 
factor structures observed for high and low Ho groups, both of 
which were essentially identical. 

A series of regression analyses was conducted for each lipid 
and lipoprotein constituent with BMI and OC use as covariates and 
antagonistic and neurotic hostility factor scores as predictor 
variables. Results indicated that antagonistic hostility was a 
significant predictor of TSC (b = 8.08, p < .01), LDL cholesterol 
Co = 5.91, p < .05), TRIG (b = 11.48, p < .01), and marginally 
significant for the TSC/HDL ratio (b = . 19, p = .057). Neurotic 
hostility did not significantly predict any of the blood lipid 
constituents. 

For illustrative purposes, antagonistic hostility factor scores 
were trichotomized in order to generate low (N = 25), medium 
(N = 26), and high (N = 26) antagonistic hostility groups. Group 
means for TSC, LDL cholesterol, TRIG, and RATIO were 
calculated and are shown in figures 1 and 2. 

Lastly, we conducted a multiple regression to test directly the 
relative strength of the relations of Cook-Medley Ho and antagonis- 
tic hostility to lipids. TSC was used as the outcome variable since 
the Cook-Medley Ho significantly predicted only TSC. Regression 
analysis included antagonistic hostility factor score and Cook- 
Medley Ho group as predictor variables and OC use and BMI as 
covariates. Results indicated that antagonistic hostility was signifi- 
cantly associated with TSC (b = 5.80; p = .045). In contrast, the 
Ho group effect was not significant (b = .09; p = .259). 

DISCUSSION 
The primary aim of the current study was to examine the 

relations of dimensions of hostility to lipid and lipoprotein levels. 
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FIGURE 1: Means for LDL cholesterol and TSC for 
antagonistic hostility tercile groups. 
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FIGURE 2: Means for triglycerides and the TSC-to-HDL 
ratio for antagonistic hostility tercile groups. 

Consistent with our hypotheses, antagonistic hostility, character- 
ized by the outward expression of anger in a verbal or physical 
manner and an antagonistic interpersonal style, was positively 
associated with TSC, LDL cholesterol, triglyceride, and the 
TSC-to-HDL ratio. In contrast, neurotic hostility was not associ- 
ated with lipid or lipoprotein levels. In addition, Ho-defined 
cynical hostility was also positively correlated with TSC. How- 
ever, when both the Ho scale and antagonistic hostility were 
entered into a single regression model, only antagonistic hostility, 
and not Ho, predicted TSC. 

The results of the present study underscore the importance of 
examining potential differences in the associations between hostil- 
ity dimensions and cardiovascular risk factors. The current find- 
ings are in line with recent observations indicating that only some 
aspects of hostility are associated with increased CHD risk. For 
example, Siegman et al. (26) found that severity of CAD was 
associated only with the BDHI expression of anger and not with 
the experience of anger subscore. As noted in the introduction, 
preliminary evidence has also indicated that the expression of 
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anger subscore from the BDHI, and not the experience of anger 
subscore, is predictive of blood lipids (22). Our results provide 
additional support to the notion that only certain aspects of global 
hostility are coronary prone. 

The current findings also address themselves to the relative 
importance of construct measurement in determining the relation- 
ship between hostility and blood lipids. We find that a single 
measure of hostility, such as the Cook-Medley Ho scale, is 
moderately associated with TSC. In contrast, a factor analytically- 
derived measure of antagonistic hostility was a better predictor of 
not only TSC, but also TRIG, LDL cholesterol, and the ratio of 
TSC to HDL. Differences in the strength of these associations may 
be attributed to the fact that the Ho scale contains items measuring 
both neurotic and antagonistic hostility, with neurotic hostility 
more strongly associated with the Ho scale (31-33). Whatever the 
explanation for the observed relationships, the set of findings using 
the factor analytically-derived measure versus the results using the 
Ho scale argues for the use of multiple measures rather than single 
scales in future studies. 

Given these findings, what can be said about possible 
behavioral and physiological mechanisms linking hostility to 
lipids? First, hostile individuals are characterized by personal 
habits that may contribute to elevations in lipids. In the Coronary 
Artery Risk Factor Development in Young Adult (CARDIA) study, 
persons with high Ho scores reported greater smoking and 
increased caloric intake, both known to have an effect on lipids 
(18). Physiological mechanisms such as stress-induced catechol- 
amine hyperresponsivity may also link hostility to elevated lipids 
(34). A~aimals studies have indicated that infusion of epinephrine 
leads to an increase in cholesterol (35). In our laboratory, we have 
observed positive associations between lipid levels and neuroendo- 
crine responses to stress, but only in high Ho males (36) and 
females (37). It may be that elevated lipids in hostile women are 
attributed either to excessive behaviorally-induced catecholamine 
reactivity or to behavioral factors, or both. 

Studies that have examined the relationship between hostility 
and lipids in women (e.g. 9,11,13,15,22,38), appear to have some 
degree of consensus. For the most part, these studies have reported 
positive associations between hostility and some lipid and lipopro- 
tein constituents. The most consistent findings, however, have been 
reported in studies where the measure of hostility taps the outward 
expression of anger and/or an antagonistic interpersonal style. For 
example, Dujovne and Houston (9) found no association between 
the overall score on the BDHI and lipids. Follow-up analyses, 
however, showed that the expression of anger subscore, and not the 
experience of anger subscore, was positively associated with TSC, 
LDL, and the TSC-to-HDL ratio. The expression of anger subscore 
reflects the outward expression of anger in a verbal and/or physical 
manner. In contrast, Weidner et al. (15 ), using the S CL-90 paranoid 
ideation scale to measure hostility, only reported a significant 
association for LDL. The current findings replicate and extend 
previous observations by demonstrating that antagonistic hostility 
is the best predictor of lipids and lipoproteins. Moreover, the 
current observations directly compare the predictive validity of 
two different measures of hostility, the Cook-Medley Ho scale, and 
a factor analytically-defined measure of antagonistic hostility, with 
the results clearly indicating antagonistic hostility as the best 
predictor. Thus, one reason some studies fail to show a clear 
pattern of associations between lipids and a measure of hostility is 
the limitation of the scale to tap aspects of hostility that are 
coronary prone. 

One possible limitation of the current study is that the study 
was conducted on young, healthy women. An important issue, 
therefore, is whether the findings can be generalized to older 
women. Preliminary evidence from one study has indicated that 
hostility measured during late adolescence predicts the TSC-to- 
HDL ratio assessed 21-23 years later (28). In the same study, 
hostility measured at midlife was associated with the lipid ratio. 
Findings by others also suggest that the current observations are 
not specific to this age group. As noted above, DuJovne and 
Houston (9) found an association between lipids and expression of 
anger subscore from the BDHI in a sample of subjects whose age 
ranged from 18 to 64. Thus, it is likely that the current findings are 
generalizable to an older population. Nevertheless, future studies 
should examine whether a similar pattern of associations is present 
in older women, as well as in men. 

In conclusion, the results of the current study indicate that a 
factor analytically-derived measure of antagonistic hostility is 
associated with higher levels of TSC, LDL cholesterol, triglycer- 
ides, and the ratio of total cholesterol to HDL cholesterol. The 
findings provide empirical evidence to suggest that hostile wom- 
en's increased risk of CHD may be due, in part, to elevations in 
blood lipids. Moreover, the findings suggest that only certain 
aspects of hostility, characterized by an outward expression of 
anger in a verbal or physical manner and an antagonistic interper- 
sonal style, are potentially coronary prone. 
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