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Epidemiological studies have established that
obesity, hyperinsulinemia, dyslipidemia, and hyper-
tension, independently and in combination, predict
cardiovascular morbidity and mortality in adults 
[1-5]. Coexistence of these physiologic risk factors
has been termed the “metabolic syndrome”. Al-
though a controversy exists as to whether the meta-
bolic syndrome adds to cardiovascular risk above
and beyond the sum of its independent metabolic
components, it is commonly recognized as a risk
factor for cardiovascular disease and progression to
type 2 diabetes mellitus [6]. Poor health habits, such
as an excessive caloric intake, smoking and seden-
tary lifestyle, are also shown to predict CVD, inde-
pendently and through their direct influence on the
metabolic syndrome [7].

Clear evidence suggests that psychological at-
tributes, in particular hostility – the tendency to
think cinically, to feel anger, and to behave antago-
nistically [8] – are shown as important correlates of
the metabolic syndrome [9-13]. For example, a lon-
gitudinal study indicated that hostility, in a sample
of American children, predicted the metabolic syn-
drome risk factors 3 years later [14]. Another study
suggested that, in older men, hostility was associat-
ed with a pattern of obesity, central adiposity, and
insulin resistance, which can exert effects on blood
pressure and serum lipids [15]. This study also sug-
gested that effects of hostility on the metabolic syn-
drome was mediated by body mass index and
waist/hip ratio. A recent study showed a fourfold in-
crease in the odds of developing a MI in a large

sample of healthy men who had both the metabolic
syndrome and high level of hostility [13]. In most of
the studies in this area, the generalizability of results
is limited by the use of samples including only
males.

Evidence suggests that hostility may be estab-
lished as an independent risk factor for coronary
heart disease (CHD) [16, 17]. Certain components
of hostility measures seemed to be better predictors
of CHD than others. Cynicism, that is the cognitive
component of hostility, showed a cross-sectional as-
sociation with CVD [18], as well as a longitudinal
association with the progression of carotid athero-
sclerosis [19]. A previous study on a sample of Ital-
ian population showed a cross-sectional association
between cynicism and CVD [20].

A recent contribution indicated that the metabol-
ic syndrome significantly mediates the association
between hostility and CVD [21]. Nevertheless, the
direct contribution of hostility to the aetiology of
CVD is still controversial, as far as other prospective
studies suggested that the hostility effects on CHD
may be mediated through mechanisms other than
factors that constitute the metabolic syndrome [9].

The association between hostility and coronary-
prone risk behaviour suggests that hostility might in-
crease the risk of CHD through affecting individu-
al’s behaviour.

Should hostility be associated with CVD risk
factors, comprising the metabolic syndrome, it
should have long-lasting effects that may lead to the
development of major CVD. Awareness that hostili-
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Background: Evidence suggests that metabolic syn-
drome and hostility are independent risk factors for the de-
velopment of coronary heart disease. Recently, the com-
bined effect of metabolic syndrome and hostility has shown
to predict the incidence of myocardial infarction. This study
tested whether cynical hostility was associated with the
metabolic syndrome in a sample of Italian adults.

Methods: 992 subjects participated in the study. Among
them, 546 participants were classified as having metabolic
syndrome and 446 as controls, not having any of the risk
factors that constitute the metabolic syndrome. Cynicism,
the cognitive component of hostility, was measured with a
self-report questionnaire derived from the Cook–Medley
Hostility Scale. Metabolic syndrome was based on having

the following risk factors: obesity, hyperinsulinemia, dys-
lipidemia, and elevated arterial blood pressure.

Results: The cross-sectional association of cynical hos-
tility with metabolic syndrome was statistically significant
(p <0.0001). Hostility was also associated with age 
(p <0.0001) and educational level (p <0.02). Predictors of
having metabolic syndrome were higher cynicism (O.R.
1.12), older age (O.R. 1.39), and lower educational level
(O.R. 1.05).

Conclusions: The results highlight the potential impor-
tance of intervention on psychological factors (i.e. hostility)
to prevent coronary heart disease.
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ty contributes to risk behaviours and disease may
help in the design of interventions aimed at risk re-
duction.

The current case-control study investigated
whether cynicism, the cognitive component of hos-
tility, was associated with a classic clustering of car-
diovascular disease risk factors, known as the meta-
bolic syndrome, in a sample of Italian adults, men
and women.

Methods

Participants

Data were used from a survey on prevention of
CVD in a sample of population of a North-East Ital-
ian area. A cohort of 1309 adults (men and women),
aged 30 to 89 years, was enrolled into the study, par-
ticipated in a comprehensive physiologic and labo-
ratory assessment, and completed a brief self-report
questionnaire on cynical hostility. The examination
included blood work (fasting serum levels of glu-
cose, insulin, and lipids) on a blood sample taken at
8:00 a.m.; blood pressure measurement; evaluation
of body mass index (BMI), and assessment of smok-
ing. As regards smoking condition, participants
were classified as smokers if they were smoking on
a regular base >1 cigarette per day.

To be included in the present study, the survey
participants were required to have no history of
CHD, diabetes mellitus, cancer, or any other long-
term medical condition. 131 participants were ex-
cluded for their medical condition as follows: 34
were affected by cancer, 42 had a cardiac disease, 42
a chronic disease of the digestive apparatus, and 13
were suffering from respiratory diseases.

Several studies have previously demonstrated
that demographic variables such as age group, gen-
der, and education are correlated with hostility;
therefore, these data were obtained upon entry into
the study and recorded during the administration of
the psychological questionnaire [21-23]. Age,
recorded in years (mean 49.17 ± 10 years), was than
transformed in a categorical variable, and partici-
pants were classified in three groups: younger than
41 years, aged between 41 and 56 years, and older
than 56 years. Educational level was measured as a
categorical variable, and participants were classified
as having received less than or more than a high
school education.

Measures

Metabolic syndrome. The metabolic syndrome
was defined as having >2 of the following physio-
logic risk factors: BMI (weight in kilograms divided
by height in meters squared) >27, used as an index
of obesity in other large epidemiological studies [17,
24]; abnormal glucose metabolism, measured during
the preprandial state; high triglyceride level; high-
density lipoprotein cholesterol level; high blood
pressure levels, measured using an automated sphy-
gomomanometer. As regards blood pressure, three
measures were taken during a 10-min resting period
and the last two were averaged.

To classify participants into those with and with-
out metabolic syndrome, subjects were first classi-
fied whether they had high scores compared to the
distributions for each age and gender group for each
of the five risk factors described above. Hereafter,
participants were described as having the metabolic
syndrome if they had more than two of the risk fac-
tors evaluated as high.

Cynical Hostility. For measuring hostility we
used an Italian version of the Cynical Distrust Scale
(CynDis) [25], a 8-item scale factor-analytically de-
rived from the Cook-Medley Hostility Scale (Ho)
[26]. This scale was found a reliable, valid, and
more specific measure of cynicism and distrust as
compared with the total Ho, yet significantly corre-
lated with the total Ho and other measures of cyni-
cism [27, 28]. The answer format was changed from
4-point to 5-point from “completely agree” to “com-
pletely disagree”. The CynDis Scale measures the
cognitive component of hostility, that consists of
negative beliefs about others who are seen as unreli-
able and selfish. High level of hostility, measured
with the CynDis Scale, were associated with in-
creased risk of all-cause, cause-specific mortality
and incident myocardial infarction [28].

Statistical Analyses

Differences in the mean values of measures of
hostility between subjects classified as exhibiting or
not exhibiting the metabolic syndrome were compared
by analysis of variance (ANOVA). Binomial logistic
regression was used to predict having the metabolic
syndrome on the basis of level of cynical hostility,
gender, age, educational level, and smoking condition.
Significance was set at 0.05 level. All analyses were
performed using SPSS 13.0 statistical package.

Results

According to the diagnostic criteria for the meta-
bolic syndrome described above, among the 1178
subjects participating in the study, 546 (46%) partic-
ipants were classified as having the metabolic syn-
drome (MS group). Among participants classified as
not having the metabolic syndrome (i.e. 632, 54%),
were included in the study only those who were free
of high values in any of the five physiologic risk fac-
tors that constitute the metabolic syndrome. Accord-
ing to this criterion, 186 (29%) subjects having one
or two risk factors were excluded, while 446 (71%)
formed the absence of metabolic syndrome risk-fac-
tor group (ARF group). The MS group and the ARF
group differed as regards age (ANOVA: F = 87.50,
p <0.0001); the MS group was mean aged 51.78 ±
10 years, while the ARF group was mean aged 45.97
± 9 years. Characteristics of study participants are
presented in table 1.

Comparisons across risk-factor groups

Differences in the mean values of measure of
cynicism between subjects classified as exhibiting
or not exhibiting the metabolic syndrome were com-
pared by analysis of variance (ANOVA), taking into
account, as independent variables, gender, age
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group, educational level and smoking condition. As
expected, a significant main effect for the metabolic
condition was found, F (1, 944) = 35.70, p <0.0001:
Participants in the MS group reported higher level of
cynicism than those in the ARF group. The ANOVA
yielded non-significant main effects for gender or
smoking condition in relation to cynicism, F (1, 944)
= 0.01, p = 0.92, and F (1, 944) = 0.76, p = 0.06, re-
spectively. Significant differences were found for
age and educational level: Older patients reported
higher level of cynicism than younger patients, F (2,
944) = 7.86, p = 0.02, and less educated patients re-
ported higher level of cynicism than more educated
patients, F (1, 944) = 3.65, p = 0.0004. No signifi-
cant interaction was found for the independent vari-
ables, showing the independent effects of the meta-
bolic syndrome, age, and education on level of cyn-
icism. Table 2 shows the main descriptive statistics
for cynicism as related to the metabolic syndrome
condition, age group, and educational level. The
Distrust-Cynicism Scale produced a rather normal
distribution of data for all the subgroups of subjects
(skewness included between –1 and +1). The lowest
level of cynicism was reported by the subgroup with
absence of risk factors, higher level of education and

age <41 years, while the highest level of cynicism
was reported by the metabolic syndrome subgroup,
aged >56 years, with lower level of education.

Effects on the incidence of the metabolic syndrome

To examine the effects of cynicism, smoking,
and socio-demographic variables on the incidence of
the metabolic syndrome, we used hierarchical logis-
tic regression analyses. In the first model, cynicism
was entered alone and it significantly predicted the
MS incidence (odds ratio 1.15, 95% confidence in-
terval 1.11 to 1.18, p <0.0001). The second model
examined the effect of cynicism, adjusting for smok-
ing and socio-demographic variables (gender, age,
education). The association between cynicism and
MS incidence, similar to the univariate model, was
not significantly attenuated by the effect of the added
variables (odds ratio 1.12, 95% confidence interval
1.09 to 1.16, p <0.0001). Results, reported in table 3,
indicated that age (odds ratio 1.05, 95% confidence
interval 1.03 to 1.06, p <0.0001), and educational
level (odds ratio 1.39, 95% confidence interval 1.05
to 1.85, p = 0.02) were also associated with the inci-

Table 1. - Subject Characteristics (n = 992)

Group N Gender Age group Educational Level Smoking status
N (%) N (%) N (%) N (%)

MS 546 Male 204 (37) <41 yrs 78 (14) A 370 (68) NS 426 (78)
Female 342 (63) 41-56 yrs 273 (50) B 176 (32) S 120 (22)

>56 yrs 195 (36)

ARF 446 Male 220 (49) <41 yrs 142 (32) A 228 (51) NS 332 (74)
Female 226 (51) 41-56 yrs 227 (51) B 218 (49) S 114 (26)

>56 yrs 77 (17)

Legend: MS = metabolic syndrome group; ARF absence of risk-factor group; A = Primary school; B = High school; NS = No
Smoking; S = Smoking.

Table 2. - Descriptive statistics of Cynicism scores (n = 992)

Groups n Mean SD Minimum Maximum Skewness

MS, <41 years, A 33 31.67 3.88 26 39 0.21

ARF, <41 years, A 40 30.60 4.57 16 37 -0.63

MS, <41 years, B 45 31.13 4.68 23 41 0.15

ARF, <41 years, B 102 29.09 4.47 16 37 -0.68

MS, 41-56 years, A 189 33.14 4.41 24 41 -0.05

ARF, 41-56 years, A 135 30.67 4.82 18 39 -0.60

MS, 41-56 years, B 84 32.45 3.88 25 39 -0.22

ARF, 41-56 years, B 92 29.79 4.86 11 38 -0.99

MS, >56 years, A 148 34.43 4.51 24 45 -0.22

ARF, >56 years, A 53 31.38 4.06 23 38 -0.30

MS, >56 years, B 47 33.40 4.61 25 45 0.46

ARF, >56 years, B 24 31.33 5.31 21 39 -0.45

Legend: SD = standard deviation; MS = metabolic syndrome group; ARF absence of risk-factor group; A = Primary school; B =
High school.
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dence of the metabolic syndrome in this sample of
subjects. The final logistic whole model fit for hav-
ing the metabolic syndrome explained 11% of the to-
tal variance, Likelihood Ratio Chi2 (5, 816) =
153.85, p <0.0001, Adjusted R2 = 0.11.

Discussion

The purpose of this study was to investigate
whether cynicism, the cognitive component of hos-
tility, was associated with the metabolic syndrome
in a sample of Italian adults. In the study, cynical
hostility was assessed in a sample (n = 546) having
the metabolic syndrome and in a control group (n =
446) not having any of the five risk factors that con-
stitute the metabolic syndrome, using a well-known
hostility measure.

It was important to control for sex, age, and ed-
ucation because these variables were correlated with
hostility: Higher hostility scores were found in men,
in those of lower educational status, and in oldest
age groups [16].

Controlling for other behavioural risk factors,
such as smoking, was also important because hostil-
ity was related to cigarette smoking and other un-
healthy behaviours [29].

In this study, comparisons across groups indicat-
ed that patients with the metabolic syndrome report-
ed higher level of cynical hostility than controls, in-
dependently from socio-demographic characteristics
and smoking. Age and education showed indepen-
dent main effects on level of hostility as found in
other studies [21], older and less educated subjects
reporting higher hostility than those who were
younger and more educated. Gender and smoking
did not appear to influence the results.

Further, subjects with higher level of cynical
hostility, older age and lower educational level were
more likely to exhibit the metabolic syndrome than
the others. The predictive role of cynical hostility on
incidence of the metabolic syndrome only slightly
diminished after controlling for socio-demographic
(gender, age, and education) and smoking variables,
still remaining significant.

Previous studies have found an association of
hostility with components of the metabolic syn-
drome, such as waist-hip-ratio, body mass index,
hypertension, total cholesterol level, increased
triglycerides, and high fasting glucose level [30-35].
Data of the present study suggest that hostility might
be taken into consideration as a psychological risk

factor associated with a clustering of these risk fac-
tors, namely the metabolic syndrome.

This association might be explained through the
mediating role of poor health habits. Cynically hos-
tile individuals, both men and women, tend to en-
gage in health-damaging behaviours such as less
physical exercise, drinking more alcohol, overeating
and/or preference for foods high in cholesterol, fat,
and sodium [36, 37]. Reasons may be low regard for
themselves, oppositional reactions to other people’s
advise on health-promoting behaviours, decreased
perceived importance of health warnings, and other
motivations that are specifically linked to cynical
hostility. This study did not evaluate these unhealthy
behaviours which may represent important dimen-
sions for future research to clarify the mechanisms
linking hostility to the metabolic syndrome.

Further, this study did not examine other
promising markers of the metabolic syndrome,
which may help to understand the mechanisms link-
ing hostility, the metabolic syndrome and the inci-
dence of CHD.

Awareness that hostility contributes to risk be-
haviours and disease such as the metabolic syndrome
may help in the design of interventions aimed at risk
reduction. A randomized controlled study showed
that a brief hostility-reduction intervention yielded a
reduction in hostility level in a sample of high hostile
young adult males [38]. These findings were replicat-
ed and extended to a CHD sample that reported low-
er level of hostility as well as a reduction in diastolic
blood pressure assessed immediately and two months
post-treatment [39]. The treatment for modifying hos-
tility targeted specific components that were known
to be predictive of CHD, such as cynical cognitions,
angry feelings, and antagonistic behaviours [8]. This
cognitive-behavioural treatment, consisting of eight,
90-minutes, weekly meetings, was a relatively brief
intervention, which might be easily implemented in
clinical settings. Future research might use this mod-
el of intervention to modify hostility in people with
the metabolic syndrome and assess longitudinally its
efficacy on preventing CHD.

In summary, the present study showed that the
cynical component of hostility is associated to the
metabolic syndrome, independently from socio-de-
mographic risk factors. As far as this pathogenic di-
mension could be modified by means of a specific
psychotherapeutic intervention, cynical hostility
might be taken into consideration by behavioural
medicine to extend its strategies of CHD prevention.

Table 3. - Logistic Model Coefficients for having the Metabolic Syndrome (N = 992)

OR 95% CI B SE Chi2 p-value

Cynicism 1.12 1.09-1.16 0.12 0.02 54.22 0.0001
Gender - Male 0.93 0.69-1.24 -0.07 0.15 0.25 0.62
Age 1.05 1.03-1.06 0.05 0.01 5.99 0.0001
Education - A 1.37 1.02-1.83 0.31 0.15 4.47 0.03
Smoking 0.87 0.63-1.20 -0.14 0.16 2.11 0.39

Legend: OR = odds ratio; CI = confidence interval; SE = standard error; A = Primary school.
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Riassunto

Introduzione: Gli studi empirici indicano che la
sindrome metabolica e l’ostilità sono fattori indi-
pendenti di rischio per lo sviluppo delle malattie co-
ronariche. Recentemente si è visto che l’effetto com-
binato di ostilità e sindrome metabolica è predittivo
dell’incidenza d’infarto del miocardio. Questo stu-
dio ha valutato se l’ostilità cinica fosse associata al-
la sindrome metabolica in un campione di adulti ita-
liani.

Metodi: 992 soggetti hanno partecipato allo stu-
dio. Fra questi, 546 sono stati classificati come
aventi la sindrome metabolica e 446 come controlli,
senza alcuno dei fattori di rischio che costituiscono
la sindrome metabolica. Il cinismo, componente co-
gnitiva dell’ostilità, è stata misurata con un questio-
nario di auto-valutazione derivato dalla scala del-
l’ostilità di Cook e Medley. Per la sindrome meta-
bolica ci si è basati sulla presenza dei seguenti fat-
tori di rischio: obesità, iperinsulinemia, dislipide-
mia ed elevata pressione sanguigna.

Risultati: L’associazione fra ostilità cinica e sin-
drome metabolica è risultata statisticamente signifi-
cativa (p <0.0001). L’ostilità è risultata associata
anche con l’età (p <0.0001) e con il grado di istru-
zione (p <0.02). Sono risultati predittivi della sin-
drome metabolica una maggiore ostilità (O.R. 1.12),
un’età più avanzata (O.R. 1.39) ed un grado di
istruzione più basso (O.R. 1.05).

Conclusioni: I risultati sottolineano la potenziale
importanza degli interventi sui fattori psicologici,
quali l’ostilità, per prevenire le malattie coronariche.

Parole chiave: malattie coronariche, cinismo,
ostilità, sindrome metabolica.

LIST OF ACRONYMS AND ABBREVIATIONS

ANOVA: analysis of variance
ARF: absence of risk factors
BMI: body mass index
CHD: coronary heart disease
CVD: cardiovascular disease
MS: metabolic syndrome
OR: odds ratio
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