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A B S T R A C T

Optimism and cynical hostility are associated with health behaviors and health outcomes, including morbidity
and mortality. This analysis assesses their association with longitudinal vigorous physical activity (PA) in
postmenopausal women of the Women's Health Initiative (WHI). Subjects include 73,485 women nationwide
without history of cancer or cardiovascular disease (CVD), and no missing baseline optimism, cynical hostility,
or PA data. The Life Orientation Test-Revised Scale measured optimism. A Cook Medley questionnaire subscale
measured cynical hostility. Scale scores were divided into quartiles. Vigorous PA three times or more per week
was assessed via self-report at study baseline (1994–1998) and through follow-up year 6. Descriptive analysis
mapped lifetime trajectories of vigorous PA (recalled at ages 18, 25, 50; prospectively assessed at baseline, and 3
and 6 years later). Hierarchical generalized linear mixed models examined the prospective association between
optimism, cynical hostility, and vigorous PA over 6 years. Models adjusted for baseline sociodemographic
variables, psychosocial characteristics, and health conditions and behaviors. Vigorous PA rates were highest for
most optimistic women, but fell for all women by approximately 60% between age 50 and study baseline. In
adjusted models from baseline through year 6, most vs. least optimistic women were 15% more likely to exercise
vigorously (p < 0.001). Cynical hostility was not associated with lower odds of longitudinal vigorous PA after
adjustment. Results did not differ by race/ethnicity or socioeconomic status. Higher optimism is associated with
maintaining vigorous PA over time in post-menopausal women, and may protect women's health over the
lifespan.

1. Introduction

For adults ages 18–65, the American Heart Association (AHA) re-
commends vigorous or moderate intensity physical activity (PA)

(Haskell et al., 2007; Mosca et al., 2011). PA levels decline with age
(Nelson et al., 2007), and particularly around menopause in women
(Champagne et al., 2008; Martin et al., 2014) even though PA improves
cardiorespiratory fitness (Church et al., 2007), mood (Elavsky and
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McAuley, 2007), prevents weight gain (Champagne et al., 2008), and
menopausal symptoms (Elavsky and McAuley, 2005). Aging women are
at risk for osteoporotic fractures, which are associated with deterior-
ating health and increased mortality (Office of the Surgeon General,
2004), and cost $22B annually in the U.S. (Blume and Curtis, 2011).
While either moderate or vigorous PA helps prevent cardiovascular
disease (Manson et al., 2002), vigorous PA may be especially helpful for
reducing osteoporotic fracture risk (Gutin and Kasper, 1992;
Korpelainen et al., 2006). Older adults who maintain their PA levels
typically have higher socioeconomic status (SES), better self-reported
health, lower BMI, and do not smoke (Evenson et al., 2002). Uncovering
psychological factors associated with age-related decline in vigorous PA
may help risk-stratify older females. Optimism and cynical hostility
may influence health outcomes via direct (e.g., psycho-physiologic
processes) (Demaree and Harrison, 1997; Räikkönen et al., 1999a;
Räikkönen and Matthews, 2008; Räikkönen et al., 1999b; Räikkönen
et al., 2003; Räikkönen et al., 1999c) and indirect pathways (Scheier
et al., 1986; Srivastava et al., 2006) (such as PA and other health be-
haviors (Giltay et al., 2007)), yet little is known about the relationship
between these psychological attitudes and vigorous PA in older women.

Higher optimism (positive future expectation) (Scheier et al., 1994)
is independently associated with lower incident coronary heart disease
(CHD), CHD-related mortality, and total mortality in post-menopausal
women of the Women's Health Initiative (WHI) (Tindle et al., 2009), as
well lower mortality after myocardial infarction (Weiss-Faratci et al.,
2017). Optimists typically practice more health-promoting behaviors,
while pessimists often exhibit “less persistence, more avoidance coping,
[and] more health-damaging behavior.” (Carver et al., 2010) Optimism
in the WHI was also associated with better baseline diet quality and
dietary improvement after intervention (Hingle et al., 2014). After
coronary artery bypass surgery, higher optimism predicts faster re-
covery milestones including walking and resuming vigorous PA
(Scheier et al., 1989), as well as decreased risk of re-hospitalization
(Tindle et al., 2012). In older men and women, optimism is cross-sec-
tionally associated with greater brisk walking and vigorous PA (Steptoe
et al., 2006). Yet, other larger studies of older men do not find this
association in multivariable models (Smagula et al., 2015), and studies
on the relationship between psychological attitudes and PA are incon-
clusive (Hingle et al., 2014; Tindle et al., 2009), particularly for older
women. Optimists are typically more confident in their ability to reach
goals (Carver et al., 2010), which could reinforce goal-driven PA be-
haviors even in the face of physical, socioeconomic, or emotional lim-
itations (Zaslavsky et al., 2015).

By contrast, cynical hostility, defined as a deep-seated mistrust of
other people (Cook and Medley, 1954), is associated with higher in-
cident CHD and related mortality, as well as all-cause mortality in the
WHI (Tindle et al., 2009). In men, this association is partly mediated by
PA and other behaviors (Everson et al., 1997). Higher cynical hostility
predicts greater continued smoking over time in WHI participants ob-
served over 6 years (Progovac et al., 2017). Greater cynical hostility has
also been linked to higher BMI, a relationship that remained steady
over 19 years of follow-up in adult women in the U.K. Whitehall cohort
study (Nabi et al., 2009), and has also been linked with lower PA in
college students with low social support (Maier and James, 2014).
However, less is known about the relationship between hostility and PA
in older women.

Sociodemographic factors may be proxies for barriers to vigorous
PA, and may modify the relationship between attitudes and vigorous PA
over the lifespan. Persons in lower-SES neighborhoods use recreational
facilities less, even if these facilities are close by (Giles-Corti and
Donovan, 2002). Reported leisure-time PA is lower for racial/ethnic
minorities, regardless of SES (Crespo et al., 2000). Attitudes may in-
fluence aging women's PA habits as physical exertion becomes more
challenging (Lazarus and DeLongis, 1983). For example, high cynical
hostility is associated with failure to seek or accept social support
(Houston and Vavak, 1991), possibly hindering some PA activities

(Kinnunen, 2006), especially if PA activities are reliant on social ties.
However, there is no research examining whether the relationship be-
tween these psychological attitudes and vigorous PA over time varies by
sociodemographic characteristics.

Least optimistic and most cynically hostile women were less phy-
sically active at baseline in the WHI (Tindle et al., 2009). Self-reported
PA in the WHI (Meyer et al., 2009) remains relatively stable over
8 years of follow-up (Nguyen et al., 2013). However, vigorous PA de-
clines precipitously after age 50 in this cohort based on self-report and
recall (Evenson et al., 2002). Whether attitudes are associated with
longitudinal trajectories of vigorous PA in older women has not been
characterized. We examine whether baseline optimism and cynical
hostility are associated with rates of vigorous PA 3 times or more per
week for WHI women at study baseline, and years 3 and 6 of follow-up
(after covariate adjustment), and whether the relationship between
attitudes and longitudinal vigorous PA depend on sociodemographic
factors. To contextualize results against lifetime reports of vigorous PA
from WHI PA trajectory studies (Evenson et al., 2002), we also map
unadjusted rates of vigorous PA by attitude across the lifespan. We
hypothesized that more optimistic and less cynically hostile women
would have higher vigorous PA overtime, and this relationship would
be stronger for sociodemographic groups who may face greater barriers
to vigorous PA. Recent meta-analytic evidence indicates that optimism
can be modified favorably with psychological intervention (Malouff and
Schutte, 2017). Similarly, factors related to hostility, such as hostile
cognitions in Type A behavior, may be modifiable, with resultant de-
creases in coronary risk (Friedman et al., 1982). Understanding the
relationship between psychological attitudes and vigorous PA may have
implications for cardiovascular risk stratification and, potentially, for
behavior modification to augment the practice of healthy behaviors.

2. Methods

2.1. Study population

The Women's Health Initiative recruited 161,808 postmenopausal
women ages 50–79 from 40 clinical centers nationwide from diverse
racial, ethnic, and socioeconomic backgrounds into one of two long-
itudinal study branches between 1994 and 1998: the clinical trial (CT;
n = 68,132) or the observational study (OS; n = 93,676) (Hays et al.,
2003). WHI exclusion criteria relevant to the current study included:
any substance abuse (aside from smoking or alcohol), severe depres-
sion, dementia, life expectancy less than three years, participation in
other randomized trials, and plans to move from current area within
3 years (further restrictions for CT participants, described elsewhere
(Hays et al., 2003)). Participants gave informed consent at each center
and materials used were approved by each center's institutional review
board.

The current analysis uses women from either the OS or CT control
study arms, with no history of physician-diagnosed CVD or cancer at
baseline, and who are not missing baseline data for optimism, cynical
hostility, or PA (n = 73,485; see Fig. 1 details). Only control partici-
pants from the CT study arm were included to avoid any possible in-
fluence of interventions on PA or attitudes.

2.2. Optimism and cynical hostility

Optimism (positive future expectation) was assessed at baseline by
the six-item Life Orientation Test-Revised (LOT-R) (Scheier et al., 1994)
(scores from 6 to 30; higher scores indicate greater optimism and lower
scores indicate greater pessimism). Consistent with prior studies,
women were classified by quartiles of optimism score from the analysis
sample (Tindle et al., 2009): low (6–21), mid-low (22–23), mid-high
(24-26), and high (> 27).

Cynical hostility (mistrust of others) was assessed at baseline using
the 13-item cynicism subscale of the Cook Medley hostility
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questionnaire (scores from 0 to 13, with higher scores indicating
greater cynicism (Cook and Medley, 1954)). Women were classified by
quartile of analysis sample score for cynical hostility consistent with
prior work (Tindle et al., 2009): low (0–1), mid-low (2–3), mid-high
(4–5), and high (6 and above).

Significant associations between psychological attitudes and im-
portant health outcomes have been documented (Progovac et al., 2017;
Puig-Perez et al., 2017; Tindle et al., 2017). In this analysis we present
findings based on quartile scores (Tindle et al., 2009; Hingle et al.,
2014; Yan et al., 2003; Iribarren et al., 2000; Scherwitz et al., 1992) for
optimism and cynical hostility. Presenting results in categories may be
more interpretable in understanding the relationship between psycho-
logical profiles and health outcomes.

2.3. Vigorous physical activity in the Women's Health Initiative

Women recalled at WHI baseline whether they participated in vig-
orous PA three times or more per week (Y/N) at ages 18, 35, 50
(“strenuous or very hard exercise long enough to work up a sweat and
make your heart beat fast”). Women reported their vigorous recrea-
tional PA at baseline and at follow-up years 3 and 6 using a self-ad-
ministered questionnaire with established reliability and validity
(Meyer et al., 2009). This questionnaire included days per week of PA
and duration of PA episodes, with intensity cues parallel to those pro-
vided for the past-recall PA. Vigorous PA responses at baseline, year 3,
and year 6 were dichotomized to determine whether women partici-
pated in these activities for 20 min 3 times per week or more in line
with 2007 AHA recommendations (Haskell et al., 2007).

2.4. Covariates and potential confounders

Individual characteristics associated with attitudes or PA measured
by self-report at baseline include age (Evenson et al., 2002), U.S. region
(Northeast, South, West, Midwest), race/ethnicity (White, Black, His-
panic, American Indian or Alaskan Native, Asian/Pacific Islander,
Other/Unknown), annual gross family income (< $20,000 annually,
$20,000–$49,999, $50,000–$74,999, or $75,000 and above), and high
school or equivalent education (y/n). Models were adjusted for physical
health conditions, including hypertension ever (y/n), diabetes ever (y/
n), any cancer (y/n) or cardiovascular disease (y/n) during the WHI
study period, arthritis ever (y/n), broken bone ever (y/n), obesity
(BMI ≥ 30), and depressive symptoms (y/n, prevalent despite study
exclusion for clinical depression). Depressive symptoms were measured
using the Burnam Screening Algorithm (Burnam et al., 1988), a

questionnaire that includes 6 items from the Center for Epidemiologic
Studies Depression Scale (CES-D) (Radloff, 1977) and two from the
Diagnostic Interview Scale (DIS) (Robins et al., 1981), with a cutoff of
≥0.06 indicating depression (Burnam et al., 1988; Goveas et al., 2011).
Alcohol (y/n) and smoking (y/n) are associated with attitudes and also
impact lung function and circulation (Anthonisen et al., 2002; Quillen
et al., 1993) and metabolism (El-Sayed et al., 2005). Longitudinal
models also adjust for past vigorous PA (y/n,≥3 times per week) at age
18, 35, and 50 (Crespo et al., 2000). Longitudinal models also assess
interactions between psychological attitudes and (1) race/ethnicity
(Crespo et al., 2000), (2) income level (Giles-Corti and Donovan, 2002),
and (3) education level (Giles-Corti and Donovan, 2002).

2.5. Statistical methods

2.5.1. Baseline characteristics
Baseline characteristics were compared across quartiles of score for

optimism and cynical hostility using chi-square tests for categorical
variables and analysis of variance (ANOVA) tests for continuous vari-
ables.

2.5.2. Vigorous PA over time, including past recall
Rates of vigorous PA were examined at each time point for all

women (age 18, 35, 50, baseline, year 3, year 6), and then compared
across quartiles of optimism and cynical hostility using chi-square tests.

2.5.3. Vigorous PA at baseline, year 3, and year 6
To characterize the role of optimism and cynical hostility on long-

itudinal vigorous PA from baseline through year 6, we conducted a
series of hierarchical generalized linear mixed models (GLMM), adding
covariates in batches and nesting multiple observations (Year 3 and
Year 6 outcomes) within each subject to account for within-subject
correlations (SAS 9.4 PROC GLIMMIX). Hierarchical modeling better
captures the effect of subsequent covariate adjustment on the re-
lationship between attitudes and vigorous PA over time. The GLIMMIX
procedure is ideal for fitting generalized mixed models to non-normal
data with repeated events (outcomes correlated at the individual unit of
analysis): in this case, multiple years of observed response on reports of
vigorous PA (Schaebenberger, 2005). Model 1 adjusted for age only.
Model 2 added demographic characteristics (race/ethnicity, income,
and education) to Model 1. Model 3 included variables in Model 2 and
past vigorous PA ≥3 times weekly (binary y/n at each age 18, 35, and
50). Model 4 added health conditions (hypertension ever, diabetes ever,
obesity at baseline, any cancer or CVD through follow-up, arthritis

Fig. 1. Flowchart of cohort creation.
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history, fracture history, depressive symptoms). Model 5 added
smoking and alcohol consumption. Model 6 also included interaction
terms between psychological attitudes and (1) race/ethnicity, (2) in-
come level, and (3) education level. Models include women from all
four quartiles of the optimism and cynical hostility scales (most, mid-
high, mid-low, least). For simplicity, ORs for women in the most vs.
least quartiles are displayed in results tables. Significant ORs for women
in mid-high and mid-low quartiles are reported in text only.

Two sensitivity analyses were completed. First, to examine the ex-
tent to which optimism and cynical hostility jointly influence vigorous
PA, a second set of GLMMs included both attitude variables jointly, and
we examined changes in significance and magnitude of odds ratios.
Second, we repeated hierarchical GLMM among women with complete
data (n = 61,756), and compared effect estimates with those of the full
sample. Missing data on any covariate was present in 16% of the
sample, with greatest missingness for indicators of income.

3. Results

3.1. Baseline characteristics

Compared to all WHI Observational Study participants, the current
sample was generally healthier, wealthier, and better educated, but had
similar distribution of race/ethnicity groups (Langer et al., 2003). All
baseline characteristics were statistically significant by quartiles of
optimism or cynical hostility (Table 1, all p < 0.05). Most vs. least
optimistic women had higher baseline vigorous PA (18.0% vs. 12.8%),
and were younger (61.9 vs. 62.2 years old), more likely to be white,
have higher income and education. They were less likely to have hy-
pertension (24.8% vs. 32.6%), diabetes (3% vs. 5.9%), arthritis (38.3%
vs. 48.3%), depressive symptoms (3.6% vs. 21.4%) or obesity (23.0%
vs. 30.2%), report smoking at baseline (5.1% vs. 7.8%), or develop CVD
after baseline (6.3% vs. 7.7%). However, they more often developed
cancers after baseline (10.0% vs. 9.1%). Most cynically hostile women
resembled least optimistic women on many baseline factors, although
they were slightly less likely to develop cancer (8.9% vs. 10.0%).

Women with no missing data on any covariates (n = 61,756, or
84% of the study sample) differed modestly from the full sample at
baseline: they tended to be younger (62.2 vs. 62.4 years old), were
more likely to be white (84.6% vs. 82.9%), to have higher education
(96.3 vs. 94.8 finishing high school), and higher incomes (22.5% vs.
20.5% in highest income bracket).

3.2. Vigorous PA at each time point (including past recall)

Unadjusted past vigorous PA rates at ages 18, 35, and 50 were
comparable to reported prevalence for U.S. men and women (Haskell
et al., 2007), and reflected the expected substantial drop off in vigorous
PA after age 50. At each time point, rates of vigorous PA were higher for
most (vs. least) optimistic women (p < 0.0001; results not shown).
Compared to women reporting least cynical hostility at baseline, the
most cynically hostile women recalled higher vigorous PA at age 18 and
35, and lower vigorous PA by age 50 that persisted through follow-up
year 6 (all statistically significant).

3.3. Longitudinal analysis

3.3.1. Optimism
Most vs. least optimistic women were significantly more likely to

report vigorous PA from baseline through year 6. Most optimistic
women were 85% more likely to report vigorous PA after adjustment
for age only (Model 1; OR for mid-high vs. least = 1.46; OR for mid-low
vs. least = 1.18; all p < 0.01). Most vs. least optimistic women were
more likely to report rigorous PA in each subsequent model. In Model 5,
after adjusting for all other covariates including sociodemographic
variables, health and depressive symptoms, and other health behaviors,

most optimistic women were still 15% more likely to report vigorous PA
compared to least optimistic women (OR 1.15 for most vs. least,
p < 0.001; OR for mid-high vs. least not significant; OR 0.92 for mid-
low vs. least, p = 0.03). There were no significant interactions between
quartiles of optimism and race/ethnicity, income, or education. For
simplicity, only ORs for women in the most vs. least optimism quartiles
for Models 1–5 are displayed in Table 2. Significant ORs for women in
mid-high and mid-low quartiles are reported in text only.

3.3.2. Cynical hostility
In age-adjusted models, most vs. least cynical hostility predicted

lower odds of vigorous PA (Model 1, OR for most vs. least 0.80, 95% CL
0.74–0.86, p < 0.001; OR for mid-high vs. least 0.83 and OR for mid-
low vs. least 0.86; both p < 0.05). This association became marginally
significant after accounting for demographic characteristics (Model 2,
OR for most vs. least 0.93, 95% CL 0.86–1.00, p = 0.05; OR for mid-
high vs. least 0.82 and OR for mid-low vs. least 0.85 with p < 0.01 for
both) and past vigorous PA (Model 3, OR 0.92 for most vs. least, 95%
CL 0.86–0.99, p = 0.02; OR for mid-high vs. least is 0.88 and is sig-
nificant at p < 0.001; OR for mid-low vs. least not significant), but was
no longer significant after accounting for health-related covariates
(Table 2). There were no significant interactions between cynical hos-
tility and race/ethnicity, income, or education. For simplicity, only ORs
for women in the most vs. least cynical hostility quartiles are displayed
in Table 2. Significant ORs for women in mid-high and mid-low quar-
tiles are reported in text only.

3.3.3. Sensitivity analyses
Results did not differ substantially when both optimism and cynical

hostility were included in each model simultaneously. Sensitivity ana-
lyses including only women with complete data resulted in nearly
identical results for both attitudes, except in Model 2, where most vs.
least cynically hostile women demonstrated 15% lower odds of vig-
orous PA over time (p < 0.001), compared with 7% lower odds in the
full sample (Supplemental Table 1).

4. Discussion

Women reporting highest (vs. lowest) levels of optimism were 15%
more likely to report vigorous PA over six years of follow up, even after
adjustment for important health, demographic, and socioeconomic
factors that may influence ability to exercise vigorously. That optimism
appears to predict sustained vigorous PA well into old age may in part
explain WHI findings of optimistic women's lower risk of multiple falls
(Cauley et al., 2017), incident CVD, and mortality (Tindle et al., 2009).
Contrary to hypotheses, the observed association between optimism
and vigorous PA was not modified by race/ethnicity, income, or edu-
cation.

Most (vs. least) optimistic women also recalled higher vigorous PA
across the life course. Most optimistic women also reported sharp de-
clines in vigorous PA after age 50. But into older age, they maintained
the highest levels of vigorous PA compared to least optimistic peers
even after adjusting for these higher rates of earlier-life vigorous PA.
Higher dispositional optimism has been associated with greater recall of
personally-relevant health information (Abele and Gendolla, 2007), and
most optimistic women may be more likely to recall vigorous PA earlier
in life. However, the prospective longitudinal finding of persistently
higher levels of vigorous PA is consistent with the general profile of
greater physical health and healthier behaviors among individuals with
high optimism (Rasmussen et al., 2009). In the context of recent evi-
dence that depressive symptoms predict future PA (but PA does not
predict depressive symptoms) (Sin et al., 2016), our work provides
additional evidence for prospective directionality between psycholo-
gical factors and PA.

In contrast to our hypotheses, cynical hostility was not in-
dependently associated with vigorous PA in prospective analyses after
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health factors were considered. Therefore, cynical hostility may not
explain differences in vigorous PA beyond physical limitations in older
women. This result is consistent with a recent WHI study showing that
high cynical hostility is associated with an increased risk of falls and
modest increase in fracture risk (Cauley et al., 2017). That study ad-
justed for baseline PA but did not test whether repeated measures of
vigorous PA were a key mediator of the relationship between cynical
hostility, falls and fractures. These findings add important data to ex-
isting literature showing a strong relationship between higher hostility
and higher BMI over time for women (Nabi et al., 2009). Higher hos-
tility is also associated with lower PA levels for college students who
lack social support (Maier and James, 2014). Nonetheless, existing lit-
erature lacked published information on the relationship between cy-
nical hostility and PA in older women.

Understanding the role that attitudes such as optimism play in
vigorous PA behavior over time may be critical for health practitioners
caring for aging women. Woman at higher risk of reduced activity, such
as those with lower optimistic attitudes, may need additional resources
or support to maintain PA levels. Physicians who are aware of patients'
attitudes over time may be able to direct the most vulnerable women to
health-maintaining resources such as group exercise programs. At
present, the LOT-R is strictly used as a research tool. However, a recent
meta-analysis has shown that optimism may be modifiable with tar-
geted psychological interventions (Malouff and Schutte, 2017), and
more research is needed to determine whether a change in LOT-R score
or level may be associated with subsequent changes in CVD risk.

5. Limitations

WHI women were typically healthier than post-menopausal women
on average. Though missing covariate data in fully adjusted long-
itudinal models was somewhat high (16%), sensitivity analyses using
only women with complete data available were nearly identical to re-
sults for the full analysis sample. Optimism and hostility were also not
measured between baseline and 6 year follow up. Nonetheless, these
psychological attitudes are considered trait-like after early adulthood:
optimism test-retest scores are correlated at rates of 0.58 to 0.79 over a
3–10 year period (Carver et al., 2010; Matthews et al., 2004) while
hostility scores over 4 years are correlated at rates of 0.56, even for
youths and young adults (Woodall and Matthews, 1993). Optimism can

remain stable even in the face of health shocks (Schou et al., 2005),
although it may wane in aging men (Giltay et al., 2006). Observational
data may have residual confounding. This study lacks measures of ob-
jective energy expenditure (available on a tiny subset of WHI partici-
pants) which may better predict CVD, chronic disease, and mortality
(Zheng et al., 2014; Manini et al., 2006) than self-reported PA; and on
“optimistic bias,” a type of unrealistic optimism (Shepperd et al., 2015)
associated with poor health (Radcliffe and Klein, 2002) which was
beyond the scope of this study.

6. Conclusion

Although vigorous PA declined sharply after menopause in this
large cohort of community-dwelling older women, high optimism was
independently associated with persistently-high levels of vigorous PA,
and this relationship was consistent by race/ethnicity, income, and
education. Future studies should examine the extent to which inter-
ventions aimed at sustaining PA levels for women with low optimism,
or those that help preserve optimistic attitudes as women age, could
potentially improve postmenopausal women's health.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.pmedr.2017.10.008.

Funding

The WHI program is funded by the National Heart, Lung, and Blood
Institute, National Institutes of Health, U.S. Department of Health
and Human Services through contracts HHSN268201100046C,
HHSN268201100001C, HHSN268201100002C, HHSN268201100003C,
HHSN268201100004C, and HHSN271201100004C and can be found
under the clinicaltrials.gov trial registration identifier NCT0000061.
Research reported in this publication was supported by the National
Institute of Mental Health of the National Institutes of Health under Award
Number T32MH019733. The content is solely the responsibility of the au-
thors and does not necessarily represent the official views of the NIH.

References

Abele, A.E., Gendolla, G.H.E., 2007. Individual differences in optimism predict the recall
of personally relevant information. Personal. Individ. Differ. 43 (5), 1125–1135.

Table 2
Optimism, cynical hostility, and vigorous physical activity over 6 years of follow up (baseline in 1994–1998, year 3, year 6) in the full sample.

Modela,b Covariates addedd Optimism (most vs. least)c Cynical hostility (most vs. least)

OR (95% CL) p-Value OR (95% CL) p-Value

Model 1
n = 73,485

Age 1.85 (1.72–2.00) < 0.001 0.80 (0.74–0.86) < 0.001

Model 2
n = 67,962

Age, region, race/ethnicity, income, education 1.48 (1.37–1.61) < 0.001 0.93 (0.86–1.00) 0.05

Model 3
n = 64,945

Age, region, race/ethnicity, income, education, past vigorous exercise 1.27 (1.18–1.37) < 0.001 0.92 (0.86–0.99) 0.02

Model 4
n = 62,461

Age, region, race/ethnicity, income, education, past vigorous exercise, health
covariates including depressive symptoms

1.16 (1.07–1.25) < 0.001 1.02 (0.95–1.10) 0.52

Model 5
n = 61,756

Age, region, race/ethnicity, income, education, past vigorous exercise, health
covariates including depressive symptoms, alcohol and smoking

1.15 (1.06–1.24) < 0.001 1.03 (0.94–1.10) 0.51

Model 6
n = 61,756

Age, region, race/ethnicity, income, education, past vigorous exercise, health
covariates including depressive symptoms, alcohol and smoking, and interaction
terms:
Attitude ∗ race/ethnicity
Attitude ∗ income
Attitude ∗ education

Type III fixed effects Type III fixed effects
Interaction terms: Interaction terms:
Attitude ∗ race/ethnicity 0.788 Attitude ∗ race/ethnicity 0.695
Attitude ∗ income 0.721 Attitude ∗ income 0.603
Attitude ∗ education 0.163 Attitude ∗ education 0.942

OR = Odds Ratio; CL = Confidence Limit.
a Modeled using SAS 9.4 Proc GLIMMIX (logit link), nesting observations within subjects.
b Results were similar in sensitivity analyses which included only women with no missing data for covariates (n = 61,756).
c Models include women from all 4 quartiles of the optimism and cynical hostility scales (most, mid-high, mid-low, least). For simplicity, only ORs for women in the most vs. least

quartiles are displayed in results tables. Significant ORs for women in mid-high and mid-low quartiles are reported in text only.
d Bold terms indicate covariates newly added to model.

A.M. Progovac et al. Preventive Medicine Reports 8 (2017) 286–293

291

https://doi.org/10.1016/j.pmedr.2017.10.008
https://doi.org/10.1016/j.pmedr.2017.10.008
http://clinicaltrials.gov
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0005
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0005


Anthonisen, N.R., Connett, J.E., Murray, R.P., 2002. Smoking and lung function of Lung
Health Study participants after 11 years. Am. J. Respir. Crit. Care Med. 166 (5),
675–679.

Blume, S.W., Curtis, J.R., 2011. Medical costs of osteoporosis in the elderly Medicare
population. Osteoporos. Int. 22 (6), 1835–1844.

Burnam, M.A., Wells, K.B., Leake, B., Landsverk, J., 1988. Development of a brief
screening instrument for detecting depressive disorders. Med. Care 26 (8), 775–789.

Carver, C.S., Scheier, M.F., Segerstrom, S.C., 2010. Optimism. Clin. Psychol. Rev. 30 (7),
879–889.

Cauley, J.A., Smagula, S.F., Hovey, K.M., et al., 2017. Optimism, cynical hostility, falls
and fractures: the Women's Health Initiative Observational Study (WHI-OS). J. Bone
Miner. Res. 32 (2), 221–229.

Champagne, C.M., de Jonge, L., Lovejoy, J.C., Smith, S.R., Xie, H., 2008. Increased
visceral fat and decreased energy expenditure during the menopausal transition. Int.
J. Obes. 32, 949+.

Church, T.S., Earnest, C.P., Skinner, J.S., Blair, S.N., 2007. Effects of different doses of
physical activity on cardiorespiratory fitness among sedentary, overweight or obese
postmenopausal women with elevated blood pressure: a randomized controlled trial.
JAMA 297 (19), 2081–2091.

Cook, W., Medley, D., 1954. Proposed hostility and Pharisaic-virtue scales for the MMPI.
J. Appl. Psychol. 38 (6), 414–418.

Crespo, C.J., Smit, E., Andersen, R.E., Carter-Pokras, O., Ainsworth, B.E., 2000. Race/
ethnicity, social class and their relation to physical inactivity during leisure time:
results from the Third National Health and Nutrition Examination Survey,
1988–1994. Am. J. Prev. Med. 18 (1), 46–53.

Demaree, H.A., Harrison, D.W., 1997. Physiological and neuropsychological correlates of
hostility. Neuropsychologia 35 (10), 1405–1411.

Elavsky, S., McAuley, E., 2005. Physical activity, symptoms, esteem, and life satisfaction
during menopause. Maturitas 52 (3–4), 374–385.

Elavsky, S., McAuley, E., 2007. Physical activity and mental health outcomes during
menopause: a randomized controlled trial. Ann. Behav. Med. 33 (2), 132–142.

El-Sayed, M.S., Ali, N., El-Sayed Ali, Z., 2005. Interaction between alcohol and exercise:
physiological and haematological implications. Sports Med. (Auckland, N.Z.) 35 (3),
257–269.

Evenson, K.R., Wilcox, S., Pettinger, M., Brunner, R., King, A.C., McTiernan, A., 2002.
Vigorous leisure activity through women's adult life: the Women's Health Initiative
Observational Cohort Study. Am. J. Epidemiol. 156 (10), 945–953.

Everson, S.A., Kauhanen, J., Kaplan, G.A., et al., 1997. Hostility and increased risk of
mortality and acute myocardial infarction: the mediating role of behavioral risk
factors. Am. J. Epidemiol. 146 (2), 142–152.

Friedman, M., Thoresen, C.E., Gill, J.J., et al., 1982. Feasibility of altering type A behavior
pattern after myocardial infarction. Recurrent Coronary Prevention Project Study:
methods, baseline results and preliminary findings. Circulation 66 (1), 83–92.

Giles-Corti, B., Donovan, R.J., 2002. Socioeconomic status differences in recreational
physical activity levels and real and perceived access to a supportive physical en-
vironment. Prev. Med. 35 (6), 601–611.

Giltay, E.J., Zitman, F.G., Kromhout, D., 2006. Dispositional optimism and the risk of
depressive symptoms during 15 years of follow-up: the Zutphen Elderly Study. J.
Affect. Disord. 91 (1), 45–52.

Giltay, E.J., Geleijnse, J.M., Zitman, F.G., Buijsse, B., Kromhout, D., 2007. Lifestyle and
dietary correlates of dispositional optimism in men: the Zutphen Elderly Study. J.
Psychosom. Res. 63 (5), 483–490.

Goveas, J.S., Espeland, M.A., Woods, N.F., Wassertheil-Smoller, S., Kotchen, J.M., 2011.
Depressive symptoms and incidence of mild cognitive impairment and probable de-
mentia in elderly women: the Women's Health Initiative Memory Study. J. Am.
Geriatr. Soc. 59 (1), 57–66.

Gutin, B., Kasper, M.J., 1992. Can vigorous exercise play a role in osteoporosis preven-
tion? A review. Osteoporos. Int. 2 (2), 55–69.

Haskell, W.L., Lee, I.-M., Pate, R., et al., 2007. Physical activity and public health: up-
dated recommendation for adults from the American College of Sports Medicine and
the American Heart Association. Circulation 116, 1081–1093.

Hays, J., Hunt, J.R., Hubbell, F.A., et al., 2003. The women's health initiative recruitment
methods and results. Ann. Epidemiol. 13 (9, Supplement), S18–S77.

Hingle, M.D., Wertheim, B.C., Tindle, H.A., et al., 2014. Optimism and diet quality in the
Women's Health Initiative. J. Acad. Nutr. Diet. 114 (7), 1036–1045.

Houston, B.K., Vavak, C.R., 1991. Cynical hostility: developmental factors, psychosocial
correlates, and health behaviors. Health Psychol. 10 (1), 9–17.

Iribarren, C., Sidney, S., Bild, D.E., et al., 2000. Association of hostility with coronary
artery calcification in young adults: the CARDIA study. JAMA 283 (19), 2546–2551.

Kinnunen, M., 2006. Cynical Hostility, Self-efficacy and Outcome Expectancies for
Healthy Lifestyle as Predictors of Self-reported Leisure Time Physical Activity.

Korpelainen, R., Keinanen-Kiukaanniemi, S., Heikkinen, J., Vaananen, K., Korpelainen, J.,
2006. Effect of impact exercise on bone mineral density in elderly women with low
BMD: a population-based randomized controlled 30-month intervention. Osteoporos.
Int. 17 (1), 109–118.

Langer, R.D., White, E., Lewis, C.E., Kotchen, J.M., Hendrix, S.L., Trevisan, M., 2003. The
women's health initiative observational study: baseline characteristics of participants
and reliability of baseline measures. Ann. Epidemiol. 13 (9, Supplement), S107–S121.

Lazarus, R.S., DeLongis, A., 1983. Psychological stress and coping in aging. Am. Psychol.
38 (3), 245–254.

Maier, K.J., James, A.E., 2014. Hostility and social support explain physical activity be-
yond negative affect among young men, but not women, in college. Behav. Med.
(Washington, D.C.) 40 (1), 34–41.

Malouff, J.M., Schutte, N.S., 2017. Can psychological interventions increase optimism? A
meta-analysis. J. Posit. Psychol. 12 (6), 594–604.

Manini, T.M., Everhart, J.E., Patel, K.V., et al., 2006. Daily activity energy expenditure

and mortality among older adults. JAMA 296 (2), 171–179.
Manson, J.E., Greenland, P., LaCroix, A.Z., et al., 2002. Walking compared with vigorous

exercise for the prevention of cardiovascular events in women. N. Engl. J. Med. 347
(10), 716–725.

Martin, K.R., Koster, A., Murphy, R.A., et al., 2014. Changes in daily activity patterns with
age in U.S. men and women: National Health and Nutrition Examination Survey
2003–04 and 2005–06. J. Am. Geriatr. Soc. 62 (7), 1263–1271.

Matthews, K.A., Raikkonen, K., Sutton-Tyrrell, K., Kuller, L.H., 2004. Optimistic attitudes
protect against progression of carotid atherosclerosis in healthy middle-aged women.
Psychosom. Med. 66 (5), 640–644.

Meyer, A.-M., Evenson, K.R., Morimoto, L., Siscovick, D., White, E., 2009. Test-retest
reliability of the WHI Physical Activity Questionnaire. Med. Sci. Sports Exerc. 41 (3),
530–538.

Mosca, L., Benjamin, E.J., Berra, K., et al., 2011. Effectiveness-based guidelines for the
prevention of cardiovascular disease in women—2011 update: a guideline from the
american heart association. Circulation 123 (11), 1243–1262.

Nabi, H., Kivimaki, M., Sabia, S., et al., 2009. Hostility and trajectories of body mass
index over 19 years: the Whitehall II Study. Am. J. Epidemiol. 169 (3), 347–354.

Nelson, M.E., Rejeski, W.J., Blair, S.N., et al., 2007. Physical activity and public health in
older adults. Recommendation from the American College of Sports Medicine and the
American Heart Association. Circulation.

Nguyen, H.Q., Herting, J.R., Kohen, R., et al., 2013. Recreational physical activity in
postmenopausal women is stable over 8 years of follow-up. J. Phys. Act. Health 10
(5), 656–668.

Office of the Surgeon General, 2004. Bone Health and Osteoporosis: A Report of the
Surgeon General. Office of the Surgeon General (US), Rockville (MD) (Reports of the
Surgeon General).

Progovac, A.M., Chang, Y.-F., Chang, C.-C.H., et al., 2017. Are optimism and cynical
hostility associated with smoking cessation in older women? Ann. Behav. Med. 1–11.

Puig-Perez, S., Hackett, R., Salvador, A., Steptoe, A., 2017. Optimism moderates psy-
chophysiological responses to stress in older people with Type 2 diabetes.
Psychophysiology 54 (4), 536–543.

Quillen, J.E., Rossen, J.D., Oskarsson, H.J., Minor, R.L., Lopez, J.A.G., Winniford, M.D.,
1993. Acute effect of cigarette smoking on the coronary circulation: constriction of
epicardial and resistance vessels. J. Am. Coll. Cardiol. 22 (3), 642–647.

Radcliffe, N.M., Klein, W.M.P., 2002. Dispositional, unrealistic, and comparative opti-
mism: differential relations with the knowledge and processing of risk information
and beliefs about personal risk. Personal. Soc. Psychol. Bull. 28 (6), 836–846.

Radloff, L.S., 1977. The CES-D scale a self-report depression scale for research in the
general population. Appl. Psychol. Meas. 1 (3), 385–401.

Räikkönen, K., Matthews, K.A., 2008. Do dispositional pessimism and optimism predict
ambulatory blood pressure during schooldays and nights in adolescents? J. Pers. 76
(3), 605–630.

Räikkönen, K., Matthews, K.A., Flory, J.D., Owens, J.F., 1999a. Effects of hostility on
ambulatory blood pressure and mood during daily living in healthy adults. Health
Psychol. 18 (1), 44–53.

Räikkönen, K., Matthews, K.A., Kuller, L.H., Reiber, C., Bunker, C.H., 1999b. Anger,
hostility, and vesceral adipose tissue in healthy postmenopausal women. Metabolism
48 (9), 1146–1151.

Raikkonen, K., Matthews, K.A., Flory, J.D., Owens, J.F., Gump, B.B., 1999c. Effects of
optimism, pessimism, and trait anxiety on ambulatory blood pressure and mood
during everyday life. J. Pers. Soc. Psychol. 76 (1), 104–113.

Räikkönen, K., Matthews, K.A., Salomon, K., 2003. Hostility predicts metabolic syndrome
risk factors in children and adolescents. Health Psychol. 22 (3), 279–286.

Rasmussen, H.N., Scheier, M.F., Greenhouse, J.B., 2009. Optimism and physical health: a
meta-analytic review. Ann. Behav. Med. 37 (3), 239–256.

Robins, L.N., Helzer, J.E., Croughan, J., Ratcliff, K.S., 1981. National Institute of Mental
Health diagnostic interview schedule: its history, characteristics, and validity. Arch.
Gen. Psychiatry 38 (4), 381–389.

Schaebenberger, O., 2005. Introducing the GLIMMIX procedure for generalized linear
mixed models. In: NorthEast SAS Users Group, Inc. Proceedings, vol. 196(30). pp.
1–20.

Scheier, M.F., Weintraub, J.K., Carver, C.S., 1986. Coping with stress: divergent strategies
of optimists and pessimists. J. Pers. Soc. Psychol. 51 (6), 1257–1264.

Scheier, M.F.M.K., Owens, J.F., Magovern, G.J., Lefebvre, R.C., Abbot, R.A., Carver, C.S.,
1989. Dispositional optimism and recovery from coronary artery bypass surgery: the
beneficial effects on physical and psychological well-being. J. Pers. Soc. Psychol. 57
(6), 1024–1040.

Scheier, M., Carver, C., Bridges, M., 1994. Distinguishing optimism from neuroticism (and
trait anxiety, self-mastery, and self-esteem): a reevaluation of the Life Orientation
Test. J. Pers. Soc. Psychol. 67, 1063–1078.

Scherwitz, L.W., Perkins, L.L., Chesrtey, M.A., Hughes, G.H., Sidney, S., Manolio, T.A.,
1992. Hostility and health behaviors in young adults: the CARDIA Study. Am. J.
Epidemiol. 136 (2), 136–145.

Schou, I., Ekeberg, O., Sandvik, L., Ruland, C.M., 2005. Stability in optimism-pessimism
in relation to bad news: a study of women with breast cancer. J. Pers. Assess. 84 (2),
148–154.

Shepperd, J.A., Waters, E., Weinstein, N.D., Klein, W.M.P.A., 2015. Primer on unrealistic
optimism. Curr. Dir. Psychol. Sci. 24 (3), 232–237.

Sin, N.L., Kumar, A.D., Gehi, A.K., Whooley, M.A., 2016. Direction of association between
depressive symptoms and lifestyle behaviors in patients with coronary heart disease:
the Heart and Soul Study. Ann. Behav. Med. 1–10.

Smagula, S.F., Faulkner, K., Scheier, M.F., Tindle, H.A., Cauley, J.A., 2015. Testing the
independence of multiple personality factors in relation to health among community-
dwelling older men. J. Aging Health.

Srivastava, S., McGonigal, K.M., Richards, J.M., Butler, E.A., Gross, J.J., 2006. Optimism

A.M. Progovac et al. Preventive Medicine Reports 8 (2017) 286–293

292

http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0010
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0015
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0015
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0020
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0020
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0025
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0025
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0032
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0032
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0032
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0035
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0035
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0035
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0040
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0045
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0045
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0050
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0050
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0050
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0050
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0055
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0055
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0060
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0060
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0065
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0065
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0070
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0070
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0070
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0075
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0080
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0080
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0080
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0085
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0090
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0095
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0100
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0105
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0110
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0110
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0115
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0115
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0115
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0120
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0120
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0125
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0125
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0130
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0130
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0135
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0135
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0140
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0140
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0145
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0150
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0155
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0155
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0160
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0160
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0160
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0165
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0165
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0170
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0170
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0175
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0180
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0185
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0185
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0185
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0190
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0195
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0200
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0200
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0205
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0210
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0210
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0210
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0215
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0215
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0215
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0220
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0220
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0225
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0225
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0225
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0230
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0230
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0230
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0235
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0235
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0235
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0240
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0240
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0245
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0245
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0245
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0255
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0255
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0255
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0260
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0260
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0260
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0250
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0250
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0250
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0265
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0265
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0270
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0270
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0275
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0275
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0275
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0280
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0280
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0280
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0285
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0285
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0290
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0290
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0290
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0290
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0295
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0295
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0295
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0300
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0300
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0300
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0305
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0305
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0305
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0310
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0310
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0315
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0315
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0315
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0320
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0320
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0320
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0325


in close relationships: how seeing things in a positive light makes them so. J. Pers.
Soc. Psychol. 91 (1), 143–153.

Steptoe, A., Wright, C., Kunz-Ebrecht, S.R., Iliffe, S., 2006. Dispositional optimism and
health behaviour in community-dwelling older people: associations with healthy
ageing. Br. J. Health Psychol. 11 (1), 71–84.

Tindle, H.A., Chang, Y.-F., Kuller, L.H., et al., 2009. Optimism, cynical hostility, and
incident coronary heart disease and mortality in the Women's Health Initiative.
Circulation 120 (8), 656–662.

Tindle, H.A, Belnap, B.H., Houck, P.R., et al., 2012. Optimism, Response to Treatment of
Depression, and Rehospitalization After Coronary Artery Bypass Graft Surgery.
Psychosom. Med. 74 (2), 200–207.

Tindle, H.A., Duncan, M.S., Liu, S., et al., 2017. Optimism, pessimism, cynical hostility,
and biomarkers of metabolic function in the Women's Health Initiative. J. Diabetes.

Weiss-Faratci, N., Lurie, I., Benyamini, Y., Cohen, G., Goldbourt, U., Gerber, Y., 2017.

Optimism during hospitalization for first acute myocardial infarction and long-term
mortality risk. Mayo Clin. Proc. 92 (1), 49–56.

Woodall, K.L., Matthews, K.A., 1993. Changes in and stability of hostile characteristics:
results from a 4-year longitudinal study of children. J. Pers. Soc. Psychol. 64 (3),
491–499.

Yan, L.L., Liu, K., Matthews, K.A., Daviglus, M.L., Ferguson, T.F., Kiefe, C.I., 2003.
Psychosocial factors and risk of hypertension: the Coronary Artery Risk Development
in Young Adults (CARDIA) study. JAMA 290 (16), 2138–2148.

Zaslavsky, O., Palgi, Y., Rillamas-Sun, E., et al., 2015. Dispositional optimism and
terminal decline in global quality of life. Dev. Psychol. 51 (6), 856–863.

Zheng, C., Beresford, S.A., Van Horn, L., et al., 2014. Simultaneous association of total
energy consumption and activity-related energy expenditure with risks of cardio-
vascular disease, cancer, and diabetes among postmenopausal women. Am. J.
Epidemiol. kwu152.

A.M. Progovac et al. Preventive Medicine Reports 8 (2017) 286–293

293

http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0325
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0325
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0330
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0330
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0330
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0335
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0335
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0335
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf5000
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf5000
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf5000
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf201711021153594383
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf201711021153594383
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0340
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0340
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0340
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0345
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0345
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0345
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0350
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0350
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0350
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0355
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0355
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0360
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0360
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0360
http://refhub.elsevier.com/S2211-3355(17)30152-3/rf0360

	Optimism predicts sustained vigorous physical activity in postmenopausal women
	Introduction
	Methods
	Study population
	Optimism and cynical hostility
	Vigorous physical activity in the Women's Health Initiative
	Covariates and potential confounders
	Statistical methods
	Baseline characteristics
	Vigorous PA over time, including past recall
	Vigorous PA at baseline, year 3, and year 6


	Results
	Baseline characteristics
	Vigorous PA at each time point (including past recall)
	Longitudinal analysis
	Optimism
	Cynical hostility
	Sensitivity analyses


	Discussion
	Limitations
	Conclusion
	Funding
	References




