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Background—Trait optimism (positive future expectations) and cynical, hostile attitudes toward others have not been
studied together in relation to incident coronary heart disease (CHD) and mortality in postmenopausal women.
Methods and Results—Participants were 97 253 women (89 259 white, 7994 black) from the Women’s Health Initiative who
were free of cancer and cardiovascular disease at study entry. Optimism was assessed by the Life Orientation Test–Revised
and cynical hostility by the cynicism subscale of the Cook Medley Questionnaire. Cox proportional hazard models produced
adjusted hazard ratios (AHRs) for incident CHD (myocardial infarction, angina, percutaneous coronary angioplasty, or
coronary artery bypass surgery) and total mortality (CHD, cardiovascular disease, or cancer related) over ⬇8 years. Optimists
(top versus bottom quartile [“pessimists”]) had lower age-adjusted rates (per 10 000) of CHD (43 versus 60) and total
mortality (46 versus 63). The most cynical, hostile women (top versus bottom quartile) had higher rates of CHD (56 versus
44) and total mortality (63 versus 46). Optimists (versus pessimists) had a lower hazard of CHD (AHR 0.91, 95% CI 0.83
to 0.99), CHD-related mortality (AHR 0.70, 95% CI 0.55 to 0.90), cancer-related mortality (blacks only; AHR 0.56, 95% CI
0.35 to 0.88), and total mortality (AHR 0.86, 95% CI 0.79 to 0.93). Most (versus least) cynical, hostile women had a higher
hazard of cancer-related mortality (AHR 1.23, 95% CI 1.09 to 1.40) and total mortality (AHR 1.16, 95% CI 1.07 to 1.27; this
effect was pronounced in blacks). Effects of optimism and cynical hostility were independent.
Conclusions—Optimism and cynical hostility are independently associated with important health outcomes in black and
white women. Future research should examine whether interventions designed to change attitudes would lead to altered
risk. (Circulation. 2009;120:656-662.)
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mortality vary by race or ethnicity, because most of the
evidence is based on white participants. Second, optimism
and cynical hostility are inversely related10 and have not been
examined together extensively. Thus, it is not clear whether
the effects are mirror images or whether they are independent
of one another. Third, the link between incident coronary
heart disease (CHD) and cynical hostility has been studied,11
but not the link with optimism. The Women’s Health Initiative12 affords the largest sample to date to study health
associations of optimism and cynical hostility prospectively in postmenopausal women. Our objectives were to
determine the association of optimism and cynical hostility
with a wide spectrum of cardiovascular risk factors, to
assess the combined and independent influences of optimism and cynical hostility on incident CHD and mortality
across 8 years of follow-up, and to evaluate associations by
race/ethnicity.

vidence suggests that psychological factors influence
risk for cardiovascular disease (CVD) morbidity and
mortality. Persistent negative affect, such as depression,
anxiety, or anger, and cynical, hostile attitudes toward others
predict CVD.1– 4 Recently, research has investigated the
health effects of low levels of positive attributes.5 One
attribute that has received particular attention is dispositional
optimism, defined as the general expectation that good things,
rather than bad things, will happen in the future.6 Evidence
shows, for example, that optimistic individuals have a lower
risk of rehospitalization after bypass surgery7 and are at
reduced risk of mortality.8,9

Clinical Perspective on p 662
Important gaps remain in understanding the role of psychosocial factors. These gaps include whether the associations between optimism and cynical hostility with CVD and

Received January 6, 2009; accepted June 18, 2009.
From the University of Pittsburgh (H.A.T., Y.-F.C., L.H.K., G.J.S., K.A.M.), Pittsburgh, Pa; Brigham and Women’s Hospital and Harvard Medical
School (J.E.M.), Boston, Mass; University of Iowa (J.G.R.), Iowa City, Iowa; and University of Massachusetts (M.C.R.), Worcester, Mass.
The online-only Data Supplement is available with this article at http://circ.ahajournals.org/cgi/content/full/CIRCULATIONAHA.
108.827642/DC1.
Guest Editor for this article was Richard F. Gillum, MD, MS.
Correspondence to Hilary A Tindle, MD, MPH, 230 McKee Place, Suite 600, Pittsburgh, PA 15213. E-mail tindleha@upmc.edu
© 2009 American Heart Association, Inc.
Circulation is available at http://circ.ahajournals.org

DOI: 10.1161/CIRCULATIONAHA.108.827642

656

Tindle et al

Methods
Study Population

Downloaded from http://circ.ahajournals.org/ by guest on January 19, 2018

As described elsewhere, the Women’s Health Initiative13 recruited
161 809 postmenopausal women into a long-term clinical trial (CT;
n⫽68 133) or an observational study (OS; n⫽93 676). Participants
representing diverse race/ethnicity and socioeconomic backgrounds
who were 50 to 79 years of age were recruited from 40 clinical
centers in 24 states and the District of Columbia between September
1, 1994, and December 31, 1998. At the time of enrollment, women
were excluded if they were not planning to reside in the area for at
least 3 years; had a life expectancy of ⬍3 years; had a substance
abuse condition (other than current smoking or alcohol consumption), mental illness, or dementia; or were active participants in other
randomized trials. Participants considered for the CT were further
excluded if there was any history of invasive cancer in the previous
10 years; myocardial infarction, stroke, or transient ischemic attack
in the previous 6 months; chronic hepatitis or cirrhosis; blood
pressure ⬎200/105 mm Hg; or if they were severely underweight,
had low hematocrit or platelets, or were using corticosteroids.13
For the present analysis (n⫽97 253 women from both the CT and
the OS), participants were also excluded if at study entry, they
reported a history of prevalent cancer (excepting nonmelanomatous
skin cancer) or CVD (defined as a history of stroke, myocardial
infarction, angina, congestive heart failure, peripheral arterial disease, percutaneous coronary angioplasty, or coronary artery bypass
graft), had a white blood cell count ⬍2.5⫻109 or ⬎15.0⫻109 cells/L,
or did not identify themselves as white or black. All participants
provided informed consent using materials approved by institutional
review boards at each center.

Measurement of Optimism and Hostility
Questionnaires that measured optimism and cynical hostility were
administered to all participants at baseline. The Life Orientation
Test–Revised measures optimism and contains 6 items. Item ratings
are summed to yield a total score that ranges from 6 to 30 (higher
scores indicate greater optimism, and lower scores indicate greater
pessimism). Sample questionnaire items were as follows: “In unclear
times, I usually expect the best”; “If something can go wrong for me,
it will.” Optimism scores were categorized into quartiles based on
the sample distribution, with the following cutoffs: Highest (ⱖ26;
“optimists”); mid-high (24 –25); mid-low (22–23); and lowest (⬍22;
“pessimists”).
Cynical hostility was assessed by the cynicism subscale of the
Cook-Medley Questionnaire, which contains 13 true/false items,
with higher scores indicating greater cynical hostility. Sample items
are, “I have often had to take orders from someone who did not know
as much as I did,” and “It is safer to trust nobody.” Cynical hostility
scores were categorized into quartiles, with the following cutoffs:
Most (ⱖ6); mid-high (4 –5); mid-low (2–3); and least (0 –1). In this
sample, the correlation between optimism and hostility was
r⫽⫺0.27, P⬍0.001, in blacks and whites and the full sample.

Measurement of Other Baseline Characteristics
At the baseline examination, participants provided information on
demographics, socioeconomic status, medical history, personal habits, reproductive history, hormone replacement therapy (HRT), and
physical and laboratory measurements. Demographic data included
age, self-reported race/ethnicity, residency region within the United
States, education (less than a high school education, greater than high
school but less than college, any college, or more than college),
annual family income (⬍$35 000, $35 000 to ⬍$75 000, or
ⱖ$75 000), current employment, and living arrangement (currently
living alone). Medical information included health insurance, selfreported history of diabetes mellitus, hypertension (defined as a
“yes” response to, “Do you currently take pills for high blood
pressure?”) or an average blood pressure of 140/90 mm Hg or more
with a standard protocol, and hypercholesterolemia (a “yes” response
to, “Has a doctor told you that you have high cholesterol requiring
pills?”). Depressive symptoms were assessed with the screening
algorithm developed by Burnam and colleagues,14 which produces a
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logistic regression equation (range of 0 to 1, with scores ⱖ0.06
indicating depressive symptoms). Religious service attendance was
categorized as not at all, 1 to 3 times per month, or ⱖ1 time per
week.
Personal habits included smoking and alcohol consumption
(never, past, or current) and exercise (defined as the number of total
metabolic equivalents per week based on energy expenditures from
recreational activity divided into tertiles: ⬍2.5, 2.5 to ⬍18.25, or
ⱖ18.25 metabolic equivalents). Reproductive history included parity
(nulliparous, 1 to 3 live births, or ⱖ4 live births) and HRT use
(categorized as current, past, or never on the basis of a series of
questions that examined HRT use from pills or patches). Physical
and laboratory measurements included waist circumference measured to the nearest 0.5 cm (⬍88 versus ⱖ88 cm), body mass index
(⬍30 versus ⱖ30 kg/m2), and white blood cell count divided into
quartiles (2.5 to 4.8, 4.81 to 5.6, 5.61 to 6.7, or 6.71 to 15 ⫻10(3)/
microliter). CT or OS status was a covariate because of differences in
exclusion criteria used in the CT and OS.

Measurement of CHD Morbidity and Mortality
Outcomes were adjudicated through 2005 according to a previously
described protocol.15 Outcome data for the OS participants were
obtained annually via mailed medical history update questionnaires,
direct contact while the subjects attended the clinical follow-up visit
at years 1 and 3 of the study, or via proxy respondents. Participants
in the CT had annual clinic visits. Incident CHD was defined as the
composite end point of myocardial infarction, angina, percutaneous
transluminal coronary angioplasty, and coronary artery bypass
grafting.
National Death Index searches were performed to verify reports of
participant fatalities. Two central adjudicators reviewed all deaths
and were required to come to an agreement before a case was
closed.15 Total mortality was further categorized as CHD related,
CVD related, or cancer related. The number of deaths due to other
causes such as homicide, suicide, or accident/injury was too small to
characterize by level of optimism and cynical hostility. A random
sample of deaths was reviewed annually by the Cardiovascular
Central Adjudication Committee. Mortality follow-up and adjudication approached 100%.

Statistical Analysis
Descriptive statistics for all variables by race/ethnicity and level of
optimism and cynical hostility were assessed by 2 analyses. We
calculated age-adjusted incident CHD and mortality rates per 10 000
on the basis of 3 age groups (50 to ⬍60, 60 to ⬍70, and ⱖ70 years
old at study entry). Age adjustment was calculated by a direct
method with the entire Women’s Health Initiative population used as
the standard population.
Cox proportional hazard models were used to estimate the
adjusted hazard ratio (AHR) and 95% confidence intervals (CIs) for
incident CHD and total mortality associated with level of optimism
and level of hostility after adjustment for traditional risk factors (age,
hypertension, high cholesterol, smoking, and diabetes mellitus),16
psychosocial risk factors (education, income, and depressive symptoms),4,17 alcohol use,18 physical activity and body mass index,19 use
of HRT,20 race/ethnicity,21 and CT/OS status because of differences
in exclusion criteria used in the CT and OS. All variables were
categorical and met the proportional hazards assumption. Time in the
proportional model was the follow-up time from enrollment to the
event (for cases) or to the last contact for outcome information (for
noncases). Noncases were censored at the end of their follow-up
time. Loss to follow-up was extremely low (0.9% among CT
participants and 0.4% among OS participants). Additional models
explored the interaction of (1) optimism and cynical hostility, (2)
optimism and race/ethnicity, and (3) cynical hostility and race/
ethnicity for all outcomes.
Dr Tindle had full access to all of the data in the study and takes
full responsibility for the integrity of the data and the accuracy of the
data analysis.
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Number of Women (Column %) by Optimism Groups With Select Baseline Characteristics (nⴝ97 253)
Most Optimistic
(n⫽26 991)

Mid-High Optimistic
(n⫽22 760)

Mid-Low Optimistic
(n⫽24 029)

Least Optimistic
(n⫽23 473)

24, 723 (92)

21 017 (92)

22 180 (92)

21 339 (91)

2268 (8)

1743 (8)

1849 (8)

2134 (9)

50–59

9939 (37)

7604 (33)

7952 (33)

8332 (35)

60–69

12 245 (45)

10 577 (46)

11 100 (46)

10 552 (45)

70–79

4807 (18)

4579 (20)

4977 (21)

4589 (20)

5590 (21)

5173 (23)

6107 (25)

6702 (29)

Baseline Variable
Whites (n⫽89 259)
Blacks (n⫽7994)
Age, y

Region of the United States
Northeast
West
Enrolled in OS

8317 (31)

6402 (28)

6261 (26)

5365 (23)

15 705 (58)

12 598 (55)

13 458 (56)

13 423 (57)

3600 (13)

4144 (18)

5309 (22)

6823 (29)
10,473 (45)

Socioeconomic profile
Education: high school or less
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Income ⬍$35 000

7610 (28)

7465 (33)

8575 (36)

Currently employed

11 132 (41)

8828 (39)

9038 (38)

9029 (38)

Currently insured

25 876 (96)

21 895 (96)

23 075 (96)

22 077 (94)

6579 (24)

5636 (25)

6048 (25)

6603 (28)

12 607 (47)

10 744 (47)

Currently living alone
No. of religious services attended: 1 or more per week

10 746 (45)

9555 (41)

895 (3)

888 (4)

1032 (4)

1400 (6)

Currently hypertensive

8999 (33)

8367 (37)

9104 (38)

9293 (40)

Current high cholesterol

2745 (10)

2555 (11)

2818 (12)

2994 (13)
5044 (21)

Positive history of diabetes mellitus

Current depressive symptoms
Current smoking
Any alcohol consumption
Exercise: ⬍2.5 METS per week
No. of live births ⱖ4

963 (4)

1365 (6)

2046 (9)

1532 (6)

1365 (6)

1560 (7)

2083 (9)

20 367 (75)

17 047 (75)

17 953 (75)

16 497 (70)

5558 (21)

5184 (23)

5915 (25)

7131 (30)

7626 (28)

6708 (29)

6745 (28)

6358 (27)

12 254 (45)

9990 (44)

10 336 (43)

9393 (40)

Waist circumference ⱖ88 cm

9432 (35)

8546 (38)

9273 (39)

10 176 (43)

Body mass index ⱖ30 kg/m

7021 (26)

6364 (28)

6971 (29)

7870 (34)

White blood cell count 6.71 to 15 ⫻10(3)/microliter (highest category)

6089 (23)

5423 (24)

5861 (24)

6337 (27)

Use of HRT
Physical and laboratory measurements

All P values ⬍0.0001. Only the most relevant categories of each baseline characteristic are displayed.

Results
Distributions and Associations of Optimism and
Cynical Hostility
Tables 1 and 2 show the number and percent of women
according to approximate quartiles of optimism and cynical
hostility scores (shown as most to least optimistic or hostile,
respectively) on the basis of the sample distribution. Optimism scores were distributed similarly in whites and blacks
(Table 1). In contrast, cynical hostility scores were distributed
dissimilarly in whites and blacks (Table 2). Given these
differences in baseline optimism and cynical hostility by
race/ethnicity, subsequent analyses were performed separately in whites, blacks, and the full sample. Optimists (in
quartiles) were less likely to be hostile (P for linear trend
⬍0.0001), whereas pessimists were more likely to be hostile
(P for linear trend ⬍0.0001). This relationship was more
pronounced in blacks, with ⬎50% of the most pessimistic
black women scoring in the highest category of hostility.

Baseline Characteristics of Women According to
Optimism and Cynical Hostility
Optimists (compared with pessimists) were more likely to be
younger (this was more pronounced in blacks), to live in the
western United States, to report higher education and income,
to have employment and health insurance, and to attend
religious services at least once per week. They were less
likely to be classified as having diabetes mellitus, hypertension, high cholesterol, or depressive symptoms. Optimists
were less likely to smoke, to be sedentary, and to have a high
body mass index or waist circumference. They reported a
greater number of live births (observed in whites only) and
greater current use of HRT (Table 1).
The most (compared with least) cynical, hostile women
were less likely to live in the western United States and more
likely to report lower education and lower income (especially
among blacks), to lack health insurance, to have diabetes
mellitus and depressive symptoms (especially among blacks),
to be current smokers, to be sedentary, and to have a higher
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Number of Women (Column %) by Cynical Hostility Groups With Select Baseline Characteristics (nⴝ97 253)

Baseline Variable

Most Hostile
(n⫽21 606)

Mid-High Hostile
(n⫽22 218)

Mid-Low Hostile
(n⫽27 362)

Least Hostile
(n⫽26 067)

Whites (n⫽89 259)

18 587 (86)

20 246 (91)

25 591 (94)

24 835 (95)

3019 (14)

1972 (9)

1771 (7)

1232 (5)

50–59

7404 (34)

7597 (34)

9674 (35)

9152 (35)

60–69

9763 (45)

10 264 (46)

12 441 (45)

12 006 (46)

70–79

4439 (21)

4357 (20)

5247 (19)

4909 (19)

Northeast

5431 (25)

5502 (25)

6594 (24)

6045 (23)

South

5940 (27)

5472 (25)

6510 (24)

5822 (22)

West

5170 (24)

5937 (27)

7612 (28)

7626 (29)

12 355 (57)

12 530 (56)

15 521 (57)

14 778 (57)

Education: high school or less

5763 (27)

4722 (21)

5002 (18)

4389 (17)

Income ⬍$35 000

9513 (44)

8043 (36)

8905 (33)

7657 (29)

Currently employed

8222 (38)

8684 (39)

10 986 (40)

10 135 (39)

20 221 (94)

21 249 (96)

26 277 (96)

25 176 (97)

Blacks (n⫽7994)
Age, y

Region of the United States

Enrolled in OS
Socioeconomic profile
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Currently insured

6040 (28)

5734 (26)

6858 (25)

6234 (24)

No. of religious services attended: 1 or more per week

Currently living alone

9659 (45)

10 118 (46)

12 253 (45)

11 622 (45)

Positive history of diabetes mellitus

1354 (6)

1019 (5)

1024 (4)

818 (3)

Currently hypertensive

8817 (41)

8290 (37)

9790 (36)

8866 (34)

Current high cholesterol

2789 (13)

2653 (12)

3002 (11)

2668 (10)

Current depressive symptoms

3638 (17)

2232 (10)

2143 (7.8)

1405 (5.4)

Current smoking

1746 (8)

1550 (7)

1753 (6)

1491 (6)

14 731 (68)

16 474 (74)

20 664 (76)

19 995 (77)

Exercise: ⬍2.5 METS per week

6281 (29)

5580 (25)

6427 (23)

5500 (21)

No. of live births ⱖ4

5985 (28)

6229 (28)

7856 (29)

7367 (28)

Use of HRT

8474 (39)

9375 (42)

12 246 (45)

11 878 (46)

Waist circumference ⱖ88 cm

9830 (45)

8893 (40)

10 112 (37)

8592 (33)

Body mass index ⱖ30 kg/m

7692 (36)

6797 (31)

7486 (27)

6251 (24)

White blood cell count 6.71 to 15 ⫻10(3)/microliter (highest category)

5836 (27)

5482 (25)

6552 (24)

5840 (22)

Any alcohol consumption

Physical and laboratory measurements

All P values ⬍0.0001. Only the most relevant categories of each baseline characteristic are displayed.

body mass index. They were more likely to report no prior
use of HRT and to have a higher white blood cell count
(Table 2).

Age-Adjusted Rates of Incident CHD and
All-Cause Mortality
In the full sample, age-adjusted incident CHD rates (per
10 000 women) increased in a stepwise fashion with decreasing levels of optimism, from 43 among optimists to 60 among
pessimists (P for trend ⬍0.0001). Table I of the online-only
Data Supplement portrays rates for white and black samples.
(The full sample was omitted because the relatively large
white sample closely reflected the full sample.) For cynical
hostility, age-adjusted incident CHD rates decreased in a
stepwise fashion with decreasing levels of hostility (from 56
events among the most cynical, hostile women to 44 events
among the least; P for trend ⬍0.0001). Age-adjusted incident
CHD rate differences by cynical hostility did not reach
statistical significance in the black population.

Similar results were noted for the outcome of total mortality (online-only Data Supplement Table II). Rates of death
(per 10 000 women) due to all causes increased in a stepwise
fashion with decreasing levels of optimism (from 46 among
optimists to 63 among pessimists; P for trend ⬍0.0001). This
pattern was more striking among black women, in whom the
death rate among optimists (versus pessimists) was 47 versus
85 (P for trend ⬍0.0001). Total mortality rates decreased
with decreasing cynical hostility. Death rates among most
(versus least) cynical, hostile women decreased from 63 to 46
(P⬍0.0001). In blacks, the disparity between rates among
most (versus least) cynical, hostile women appeared even
more striking (87 versus 39 deaths, P⬍0.0001). Differences
in age-adjusted death rates between black and white women
by level of optimism and hostility were statistically significant (P⬍0.05).
We also examined optimism and hostility together as
possible copredictors of age-adjusted rates of incident CHD
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Optimism, Cynical Hostility, and Fully Adjusted Hazard of Important Disease Outcomes*
Incident Myocardial
Infarction

Incident CHD

All-Cause
Mortality

CHD-Related
Mortality

CVD-Related
Mortality

Cancer-Related
Mortality

White and black women (n⫽97 253)

0.84 (0.73–0.96)

0.91 (0.83–0.99)

0.86 (0.79–0.93)

0.70 (0.55–0.90)

0.76 (0.64–0.90)

0.93 (0.82–1.05)

Whites (n⫽89 259)

0.83 (0.72–0.95)

0.90 (0.82–0.99)

0.87 (0.80–0.96)

0.71 (0.55–0.93)

0.77 (0.64–0.92)

0.97 (0.85–1.10)

Blacks (n⫽7994)

1.01 (0.60–1.70)

0.96 (0.70–1.31)

0.67 (0.50–0.90)

0.62 (0.31–1.24)

0.69 (0.41–1.15)

0.56 (0.35–0.88)

White and black women (n⫽97 253)

1.13 (0.98–1.30)

1.04 (0.95–1.13)

1.16 (1.07–1.27)

1.25 (0.98–1.60)

1.14 (0.95–1.35)

1.23 (1.09–1.40)

Whites (n⫽89 259)

1.14 (0.99–1.32)

1.06 (0.97–1.16)

1.13 (1.03–1.23)

1.18 (0.91–1.54)

1.12 (0.93–1.34)

1.18 (1.04–1.34)

Blacks (n⫽7994)

0.98 (0.52–1.82)

0.83 (0.59–1.18)

1.62 (1.14–2.31)

2.02 (0.77–5.27)

1.27 (0.67–2.42)

2.42 (1.34–4.39)

Optimism (most vs least)

Cynical hostility (most vs least)

*All models adjusted for age, race/ethnicity, education, income, diabetes mellitus, hypertension, high cholesterol, depressive symptoms, alcohol consumption,
smoking, physical activity, HRT use, body mass index, and OS cohort vs CT status.
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and total mortality. The following trends emerged: At all
levels of hostility, optimists (versus pessimists) had decreased
rates of CHD and mortality. Similarly, at all levels of
optimism, most (versus least) cynical, hostile women had
increased rates of CHD and mortality.

Multivariable Cox Proportional Hazard Models
In the full sample, optimists (compared with pessimists) had
significantly reduced AHRs (Table 3) of all outcomes except
cancer-related mortality. The AHR was reduced by 16% for
incident myocardial infarction, 9% for incident CHD, 14%
for death due to any cause, 30% for CHD-related mortality,
and 24% for CVD-related mortality. When cynical hostility
was added to these adjusted models, the pattern of results did
not change. Race/ethnicity modified the association between
optimism and total mortality (P⫽0.02) and tended to modify
the association for cancer-related mortality (P⫽0.09). In
black women, optimists (versus pessimists) had a 33%
reduced hazard of total mortality and a 44% reduced hazard
of cancer-related mortality, with no other outcomes being
statistically related to optimism.
Cynical hostility was not independently related to incident
myocardial infarction or CHD after adjustment (Table 3).
Among most (versus least) cynical, hostile women, the
hazard of death due to any cause was increased by 16%, and
the hazard of death due to cancer was increased by 23%.
Race/ethnicity modified the associations for total mortality
(P⫽0.05) and cancer-related mortality (P⫽0.03). These findings were more pronounced in black women: Most (versus
least) cynical, hostile black women had a 62% increased
hazard of death due to any cause and a 142% increased hazard
of cancer-related mortality. These results remained unchanged after we controlled for optimism.
For comparison of optimism and cynical hostility with
other standard risk factors, the adjusted hazard of total
mortality was increased by 28% among women with hypertension (AHR 1.28, 95% CI 1.20 to 1.36), 78% among
women with diabetes mellitus (AHR 1.78, 95% CI 1.60 to
1.97), and 223% among women who were current smokers
(AHR 3.23, 95% CI 2.93 to 3.55). There were no significant
interactions between optimism and cynical hostility for any of
the outcomes.

Discussion
Optimism is associated with a reduced incidence of CHD and
total mortality. Mortality reduction appears to be driven by
reduced CHD-related death in blacks and whites and additionally by reduced cancer-related mortality in blacks. Conversely, cynical hostility was associated with an increased
risk of total mortality and cancer-related mortality. To the
best of our knowledge, this is the largest study to report the
association of optimism and reduced mortality (which persisted after adjustment for a number of important cofactors)
in white and black women. The present findings confirm and
extend prior research on optimism and reduced CHD-related
and total mortality.8
Optimism was associated with a favorable profile and
cynical hostility with an unfavorable profile of baseline risk
factors for CHD and mortality, including measures of socioeconomic status, health conditions, personal habits, and
physical and laboratory measurements. Nevertheless, the
relationship between optimism and cynical hostility and
important health outcomes persisted after adjustment for
baseline risk factors. Optimism and hostility may influence
physiology directly,22, 23 perhaps by altering the time course
of disease processes such as atherosclerosis,24,25 or indirectly,
by influencing health behaviors such as smoking or adherence to treatment regimens26 or by modifying the risk of
incident depression (previously shown to be reduced among
optimists).27 However, the present findings persisted even
after adjustment for important health behaviors and depressive symptoms. Furthermore, the results likely represent a
conservative estimate of the overall effects of optimism and
cynical hostility, given the adjustment for proposed mediators
including health behaviors and depressive symptoms.
Optimism and cynical hostility are known to be associated
with perceived stress, coping ability, and social support.
Optimists (compared with pessimists) tend to cope with
adversity in healthier ways28 and to build stronger social
relationships.29 In contrast, hostility may impair the stressbuffering effects of social support.30 These processes may
contribute to more frequent or more severe experiences of
negativity in pessimistic23 and hostile31 individuals, which
may in turn unfavorably alter cardiovascular physiology, such
as blood pressure. Neural imaging studies suggest differential
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neural responses in optimists versus pessimists32 and in
hostile and nonhostile individuals.33
Optimism and cynical hostility were associated with somewhat larger total and cancer-related mortality effects in black
women than in white women, and reasons for this are unclear.
The study sample was limited by a relatively low prevalence
of highly cynical, hostile white women and a relatively high
prevalence of black women with high cynical hostility.
Cynical attitudes toward others may be both realistic and
adaptive in minority groups with a long history of exposure to
discrimination, representing an appropriate coping response.
Nonetheless, there may be a physiological cost of such an
adaptation. It is theoretically possible that physiological
reactions to mental phenomena (such as hostile cognitions)
were more pronounced in black women, thus leading to
greater amplitude or longer time course of emotional responding, in turn producing greater neural, endocrine, or
inflammatory physiological responses that facilitated greater
disease burden. However, real-time physiological data are
beyond the scope of the original Women’s Health Initiative
design.
The present study had several important strengths, including an all-female sample large enough to examine whites and
blacks, adjudicated health outcomes, and inclusion of relevant cofactors. We used well-studied and validated measures
of optimism and cynical hostility. The sample size allowed
for simultaneous assessment of optimism and cynical hostility, and the prospective study design allowed for a reasonable
follow-up time to assess important cardiovascular and other
health outcomes.
If psychological attitudes such as optimism and cynical
hostility matter for health, the extent to which they can be
modified remains unclear. Prior behavioral trials have targeted type A behaviors,34 mental stress,35,36 and depression
and social support37,38 with mixed results. None targeted
hostile or optimistic attitudes; although perhaps indirectly,
these studies did modify psychological attitudes. Further
research is needed to understand how and why optimism and
cynical hostility affect health outcomes in women and how
they develop in earlier stages of life, as well as to identify
therapies to alter these attitudes in healthy ways.

Sources of Funding
This publication was made possible by the National Heart, Lung, and
Blood Institute of the National Institutes of Health, Department of
Health and Human Services, which funded the Women’s Health
Initiative program; by the Pittsburgh Mind-Body Center (National
Institutes of Health grants HL076852/076858 to Dr Matthews); and
by a grant from the National Center for Research Resources, a
component of the National Institutes of Health, and the National
Institutes of Health Roadmap for Medical Research (KL2
RR024154-03 to Dr Tindle). Its contents are solely the responsibility
of the authors and do not necessarily represent the official view of
the National Center for Research Resources or the National Institutes
of Health. Information on the National Center for Research Resources is
available at http://www.ncrr.nih.gov/. Information on “Re-engineering
the Clinical Research Enterprise” can be obtained from
http://nihroadmap.nih.gov/clinicalresearch/overview-translational.asp.

Disclosures
None.

Optimism, Cynical Hostility, CHD, and Mortality

661

References
1. Kubzansky LD, Kawachi I, Spiro A III, Weiss ST, Vokonas PS, Sparrow
D. Is worrying bad for your heart? A prospective study of worry and
coronary heart disease in the Normative Aging Study. Circulation. 1997;
95:818 – 824.
2. Matthews KA, Gump BB, Harris KF, Haney TL, Barefoot JC. Hostile
behaviors predict cardiovascular mortality among men enrolled in the
Multiple Risk Factor Intervention Trial. Circulation. 2004;109:66 –70.
3. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B.
Depression, chronic diseases, and decrements in health: results from the
World Health Surveys. Lancet. 2007;370:851– 858.
4. Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M, Almahmeed
WA, Blackett KN, Sitthi-amorn C, Sato H, Yusuf S. Association of
psychosocial risk factors with risk of acute myocardial infarction in
11119 cases and 13648 controls from 52 countries (the INTERHEART
study): case-control study. Lancet. 2004;364:953–962.
5. Chida Y, Steptoe A. Positive psychological well-being and mortality: a
quantitative review of prospective observational studies. Psychosom Med.
2008;70:741–756.
6. Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from
neuroticism (and trait anxiety, self-mastery, and self-esteem): a reevaluation of the Life Orientation Test. J Pers Soc Psychol. 1994;67:
1063–1078.
7. Scheier MF, Matthews KA, Owens JF, Schulz R, Bridges MW, Magovern
GJ, Carver CS. Optimism and rehospitalization after coronary artery
bypass graft surgery. Arch Intern Med. 1999;159:829 – 835.
8. Giltay EJ, Geleijnse JM, Zitman FG, Hoekstra T, Schouten EG. Dispositional optimism and all-cause and cardiovascular mortality in a prospective cohort of elderly Dutch men and women. Arch Gen Psychiatry.
2004;61:1126 –1135.
9. Allison PJ, Guichard C, Fung K, Gilain L. Dispositional optimism
predicts survival status 1 year after diagnosis in head and neck cancer
patients. J Clin Oncol. 2003;21:543–548.
10. Richman LS, Bennett GG, Pek J, Siegler I, Williams RB Jr. Discrimination, dispositions, and cardiovascular responses to stress. Health
Psychol. 2007;26:675– 683.
11. Barefoot JC, Larsen S, von der Lieth L, Schroll M. Hostility, incidence of
acute myocardial infarction, and mortality in a sample of older Danish
men and women. Am J Epidemiol. 1995;142:477– 484.
12. Anderson GL, Manson J, Wallace R, Lund B, Hall D, Davis S, Shumaker
S, Wang CY, Stein E, Prentice RL. Implementation of the Women’s
Health Initiative study design. Ann Epidemiol. 2003;13:S5–S17.
13. Hays J, Hunt JR, Hubbell FA, Anderson GL, Limacher M, Allen C,
Rossouw JE. The Women’s Health Initiative recruitment methods and
results. Ann Epidemiol. 2003;13:S18 –S77.
14. Burnam MA, Wells KB, Leake B, Landsverk J. Development of a brief
screening instrument for detecting depressive disorders. Med Care. 1988;
26:775–789.
15. Curb JD, McTiernan A, Heckbert SR, Kooperberg C, Stanford J, Nevitt
M, Johnson KC, Proulx-Burns L, Pastore L, Criqui M, Daugherty S.
Outcomes ascertainment and adjudication methods in the Women’s
Health Initiative. Ann Epidemiol. 2003;13:S122–S128.
16. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H,
Kannel WB. Prediction of coronary heart disease using risk factor categories. Circulation. 1998;97:1837–1847.
17. Eaker ED, Pinsky J, Castelli WP. Myocardial infarction and coronary
death among women: psychosocial predictors from a 20-year follow-up
of women in the Framingham Study. Am J Epidemiol. 1992;135:
854 – 864.
18. Rimm EB, Giovannucci EL, Willett WC, Colditz GA, Ascherio A,
Rosner B, Stampfer MJ. Prospective study of alcohol consumption and
risk of coronary disease in men. Lancet. 1991;338:464 – 468.
19. Li TY, Rana JS, Manson JE, Willett WC, Stampfer MJ, Colditz GA,
Rexrode KM, Hu FB. Obesity as compared with physical activity in
predicting risk of coronary heart disease in women. Circulation. 2006;
113:499 –506.
20. Manson JE, Hsia J, Johnson KC, Rossouw JE, Assaf AR, Lasser NL,
Trevisan M, Black HR, Heckbert SR, Detrano R, Strickland OL, Wong
ND, Crouse JR, Stein E, Cushman M. Estrogen plus progestin and the risk
of coronary heart disease. N Engl J Med. 2003;349:523–534.
21. Gillum RF, Mussolino ME, Madans JH. Coronary heart disease incidence
and survival in African-American women and men: the NHANES I
Epidemiologic Follow-up Study. Ann Intern Med. 1997;127:111–118.
22. Demaree HA, Harrison DW. Physiological and neuropsychological correlates of hostility. Neuropsychologia. 1997;35:1405–1411.

662

Circulation

August 25, 2009

Downloaded from http://circ.ahajournals.org/ by guest on January 19, 2018

23. Raikkonen K, Matthews KA, Flory JD, Owens JF, Gump BB. Effects of
optimism, pessimism, and trait anxiety on ambulatory blood pressure and
mood during everyday life. J Pers Soc Psychol. 1999;76:104 –113.
24. Matthews KA, Owens JF, Kuller LH, Sutton-Tyrrell K, JansenMcWilliams L. Are hostility and anxiety associated with carotid atherosclerosis in healthy postmenopausal women? Psychosom Med. 1998;60:
633– 638.
25. Matthews KA, Raikkonen K, Sutton-Tyrrell K, Kuller LH. Optimistic
attitudes protect against progression of carotid atherosclerosis in healthy
middle-aged women. Psychosom Med. 2004;66:640 – 644.
26. Tinker LF, Rosal MC, Young AF, Perri MG, Patterson RE, Van Horn L,
Assaf AR, Bowen DJ, Ockene J, Hays J, Wu L. Predictors of dietary
change and maintenance in the Women’s Health Initiative Dietary Modification Trial. J Am Diet Assoc. 2007;107:1155–1166.
27. Giltay EJ, Zitman FG, Kromhout D. Dispositional optimism and the risk
of depressive symptoms during 15 years of follow-up: the Zutphen
Elderly Study. J Affect Disord. 2006;91:45–52.
28. Scheier MF, Weintraub JK, Carver CS. Coping with stress: divergent
strategies of optimists and pessimists. J Pers Soc Psychol. 1986;51:
1257–1264.
29. Srivastava S, McGonigal KM, Richards JM, Butler EA, Gross JJ.
Optimism in close relationships: how seeing things in a positive light
makes them so. J Pers Soc Psychol. 2006;91:143–153.
30. Lepore SJ. Cynicism, social support, and cardiovascular reactivity.
Health Psychol. 1995;14:210 –216.
31. Chen YY, Gilligan S, Coups EJ, Contrada RJ. Hostility and perceived
social support: interactive effects on cardiovascular reactivity to laboratory stressors. Ann Behav Med. 2005;29:37– 43.

32. Sharot T, Riccardi AM, Raio CM, Phelps EA. Neural mechanisms
mediating optimism bias. Nature. 2007;450:102–105.
33. Shapiro PA, Sloan RP, Bagiella E, Kuhl JP, Anjilvel S, Mann JJ. Cerebral
activation, hostility, and cardiovascular control during mental stress.
J Psychosom Res. 2000;48:485– 491.
34. Friedman M, Thoresen CE, Gill JJ, Ulmer D, Thompson L, Powell L,
Price V, Elek SR, Rabin DD, Breall WS, Piaget G, Dixon T, Bourg E,
Levy RA, Tasto DL. Feasibility of altering type A behavior pattern after
myocardial infarction: Recurrent Coronary Prevention Project Study:
methods, baseline results and preliminary findings. Circulation. 1982;66:
83–92.
35. Blumenthal JA, Babyak M, Wei J, O’Connor C, Waugh R, Eisenstein E,
Mark D, Sherwood A, Woodley PS, Irwin RJ, Reed G. Usefulness of
psychosocial treatment of mental stress-induced myocardial ischemia in
men. Am J Cardiol. 2002;89:164 –168.
36. Blumenthal JA, Sherwood A, Babyak MA, Watkins LL, Waugh R,
Georgiades A, Bacon SL, Hayano J, Coleman RE, Hinderliter A. Effects
of exercise and stress management training on markers of cardiovascular
risk in patients with ischemic heart disease: a randomized controlled trial.
JAMA. 2005;293:1626 –1634.
37. Writing Committee for the ENRICHD Investigators. Effects of treating
depression and low perceived social support on clinical events after
myocardial infarction: the Enhancing Recovery in Coronary Heart
Disease Patients (ENRICHD) randomized trial. JAMA. 2003;289:
3106 –3116.
38. Glassman AH, O’Connor CM, Califf RM, Swedberg K, Schwartz P,
Bigger JT Jr, Krishnan KR, van Zyl LT, Swenson JR, Finkel MS, Landau
C, Shapiro PA, Pepine CJ, Mardekian J, Harrison WM, Barton D,
McLvor M. Sertraline treatment of major depression in patients with
acute MI or unstable angina. JAMA. 2002;288:701–709.

CLINICAL PERSPECTIVE
Over time, practicing clinicians often become intimately familiar with aspects of their patients’ personalities, including
optimistic or cynical, hostile psychological attitudes. Optimism and cynical hostility also appear to be independent risk
factors for important health outcomes, including mortality. Optimism and cynical hostility may affect the risks of physical
disease via 2 main pathways: (1) Directly, by altering activation of the autonomic nervous system, hypothalamic-pituitary
axis, or other stress-response systems, which may in turn speed up the process of diseases such as atherosclerosis; and (2)
indirectly, by influencing health behaviors such as smoking, eating patterns/obesity, and adherence to treatment regimens.
In this sample, the magnitude of the effects of optimism and cynical hostility was less than but similar to the effect of
hypertension for total mortality. The fact that these psychological factors are potentially modifiable increases their clinical
relevance, especially when clinicians consider populations at higher risk, such as blacks.
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Supplementary Table 1. Age-Adjusted Rates [per 10,000; 95% Confidence Interval (CI)] of Incident
Coronary Heart Disease in White and Black Women According to Optimism and Cynical Hostility
Groups
Optimism
Total # events

Group
Most

Mid-High

Mid-Low

Least

43 (38, 48)

48 (43, 54)

49 (44, 55)

60 (54, 66)

47 (32, 70)

48 (31, 73)

54 (37, 78)

58 (42, 82)

White*
(n = 3865)
Black†
(n = 315)
Cynical Hostility

Group
Most

Mid-High

Mid-Low

Least

57 (51, 63)

52 (46, 58)

49 (44, 54)

44 (40, 49)

53 (39, 72)

47 (31, 70)

56 (38, 84)

51 (31, 86)

White*
(n = 3865)
Black ‡
(n = 315)
* p < .0001
† p < .007
‡ p = 0.14

Supplementary Table 2. Age-Adjusted Rates [per 10,000; 95% Confidence Interval (CI)] of Total
Mortality in White and Black Women According to Optimism and Cynical Hostility Groups*

Optimism

Group
Most

Mid-High

Mid-Low

Least

46 (41, 51)

51 (46, 57)

51 (45, 56)

61 (55, 67)

47 (32, 70)

54 (37, 81)

81 (49, 110)

85 (64, 112)

White
(n = 4098)
Black
(n = 399)
Cynical Hostility

Group
Most

Mid-High

Mid-Low

Least

60 (54, 66)

52 (47, 58)

51 (46, 56)

47 (43, 52)

87 (69, 110)

63 (44, 89)

51 (34, 77)

39 (23, 69)

White
(n = 4098)
Black
(n = 399)
* all p values < .0001

