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Abstract

Objective—To review the recent (1995-2009) literature on psychosocial risk and protective factors
for coronary heart disease (CHD) among women, including negative emotions, stress, social
relationships, and positive psychological factors.

Methods—Articles for the review were identified using PubMed and bibliographies of relevant
articles. Eligible studies included at least 100 women and either focused on (a) exclusively female
participants or (b) both men and women, conducting either gender-stratified analyses or examining
interactions with gender. Sixty-seven published reports were identified that examined prospective
associations with incident or recurrent CHD.

Results—In general, evidence suggests that depression, anxiety disorders, anger suppression, and
stress associated with relationships or family responsibilities are associated with elevated CHD risk
among women, that supportive social relationships and positive psychological factors may be
associated with reduced risk, and that general anxiety, hostility, and work-related stress are less
consistently associated with CHD among women relative to men.

Conclusions—A growing literature supports the significance of psychosocial factors for the
development of CHD among women. Consideration of both traditional psychosocial factors (e.g.,
depression) and factors that may be especially important for women (e.g., stress associated with
responsibilities at home or multiple roles) may improve identification of women at elevated risk as
well as the development of effective psychological interventions for women with or at risk for CHD.
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Over the past decade, a number of reviews have summarized the growing literature on

psychosocial risk factors for coronary heart disease (CHD), which include negative emotional

states, psychological stress, and lack of supportive social relationships (1,2,3,4). Although

these important reviews note some differences in risk factors for men and women, they do not
evaluate the results systematically by gender. The goal of this review is to summarize the results
of studies that examine the relationship between psychosocial risk factors and CHD for women

specifically.
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Why Focus on Women’s CHD?

Rather than generalizing results from studies of men to women, we believe that it is important
to examine women separately to determine which psychosocial factors are most significant for
their cardiovascular risk. Our reasons for conducting this literature review are fourfold. First,
there is emerging evidence that the manifestation and presentation of women’s CHD differ
from CHD among men (5). The emergence of CHD in women typically lags about 10 years
behind men due in part to the cardioprotective effect of endogenous estrogens. As a result,
women with CHD tend to be older and have more comorbid conditions, such as arthritis and
cancer, relative to men. Women also differ from men in the symptoms and signs of myocardial
infarction (MI) with which they typically present, as women are more likely to present with
atypical symptoms such as fatigue, nausea, shoulder or back pain, or shortness of breath rather
than the classic symptoms of chest and radiating arm pain (6). Women are more likely to
experience sudden cardiac events without prior symptoms (7) and are also more likely to
experience ischemia and microvascular disease without any evidence of obstructive coronary
disease (5). Women with CHD are less likely to be diagnosed and treated efficiently and
aggressively, and as a result of these challenges as well as the fact that women with CHD tend
to be older and sicker, women generally have a worse medical prognosis than men following
MI or revascularization (8). Thus, women with CHD differ from men with CHD in important
ways that may interact with psychosocial risk factors.

Second, there are notable gender differences in the prevalence of some psychosocial states that
have been identified as coronary risk factors. For example, the lifetime risk for major depressive
disorder among women is approximately twice that of men (9,10). Depression is a robust risk
factor for both incident and recurrent CHD (11), yet women are not twice as likely as men to
develop CHD as a result of their twofold greater risk for depression. This suggests that the
strength of the association between certain psychosocial risk factors and CHD may differ across
men and women. Given gender role issues, women may also be exposed to psychosocial
experiences that are less prevalent among men, such as tension between career and family
commitments (12). The effects may also differ by cohort with women in the labor force to a
greater extent now than prior generations. Moreover, as described later, the psychosocial
interventions studied to date have been demonstrated to be less beneficial for female CHD
patients, highlighting a need to better understand gender differences in mechanisms and
epidemiology linking psychosocial risk factors for recurrent CHD.

Third, the physiological mechanisms underlying CHD may differ between men and women.
For example, diabetes mellitus (13) and the metabolic syndrome (14,15) appear to be more
closely linked to CHD among women than men, and adjusting for the presence of diabetes
reduces gender differences in risk. Traditional cardiovascular risk algorithms, such as the
Framingham risk score, tend to underestimate CHD risk among women, whereas novel risk
factors improve prediction (5). One of these novel biomarkers, C-reactive protein (CRP), is a
stronger predictor of cardiovascular risk among women than men (16), and circulating CRP
levels tend to be higher in women across the life course (17), suggesting that inflammatory
processes may play a greater role in the development of women’s heart disease. Women without
obstructive coronary disease are at risk for left ventricular dysfunction precipitated by severe
emotional stress, a phenomenon likely mediated by sympathetic nervous system activity (18).
Lastly, data from the Women’s Ischemia Syndrome Evaluation (WISE) suggests that stress-
induced disruptions in ovulatory cycling may be associated with CHD in premenopausal
women (19). This evolving evidence suggests that the pathophysiological mechanisms
underlying women’s CHD are not fully elucidated and that metabolic abnormalities,
sympathetic nervous system dysfunction, inflammation, and endogenous estrogens play an
important role. Given that factors such as depression and stress have been linked to each of

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

Page 3

these biological processes (20,21,22), understanding the relationship between psychosocial
risk factors and CHD outcomes among women is important.

Finally, there is a burgeoning literature on women’s incident and recurrent CHD. The last
systematic review of the literature on women was based on articles published between 1980
and 1994 (23). With a few notable exceptions (24,25), studies prior to 1995 often enrolled too
few women to conduct gender-stratified analyses or merely adjusted for gender rather without
examining potential interactions between gender and psychosocial predictors, limiting the
information available about psychosocial risk factors for women’s CHD specifically. In the
past decade, large prospective epidemiological studies of women (e.g. Women’s Health
Initiative (WHI), Nurses’ Health Study (NHS)) with significant follow-up intervals have been
conducted, and more researchers have examined gender differences by conducting gender-
segregated analyses or examining gender by predictor interactions.

The goal of this paper is to review literature from 1995-2009 on psychosocial factors in
women’s CHD. We have chosen to focus this review on emaotional states and disorders,
psychological stress, social support, and personality factors (1,2,4). Thus, this paper does not
review the literature on health behaviors, such as smoking, or on links between socioeconomic
status and CHD. Given our interest in psychosocial states and traits as risk factors for CHD,
we use the term “gender” throughout this review (26). After summarizing the current state of
the field, we highlight promising areas for future research.

Approach to the Literature Review

Avrticles for the current review were identified with PubMed using the Medical Subject Heading
(MeSH) term myocardial ischemia (which included acute coronary syndrome, coronary
disease, and myocardial infarction) and at least one of the following: life change events; stress,
psychological; emotions; social support; mood disorders; anxiety disorders; personality;
adaptation, psychological. The searches were limited to studies using human subjects and
available in English language. Bibliographies of relevant articles also were used to identify
additional studies that had not been identified by the database search. Because we were
interested in predictors of CHD events during follow-up, we excluded studies with fewer than
100 female participants on the basis that these studies likely captured too few CHD events
among women to yield reliable results. Eligible studies included focused either on (a)
exclusively female participants or (b) both men and women, conducting either gender-stratified
analyses or examined interactions with gender. Studies that focused exclusively on men or that
adjusted for gender without reporting results separately for men and women or that did not test
interactions with gender are not reviewed here because they do not allow for estimates of effects
for women. We focus our discussion on studies that adjusted for at least a subset of known
CHD risk factors and potential confounds, including age, smoking, and socioeconomic status.
In studies of incident and recurrent CHD, we limit our review to studies with the endpoints of
death (verified by public or hospital records) or cardiac events and excluded studies with the
primary endpoints of angina, stroke, or congestive heart failure outcomes. See Table 1 for the
methodological details of studies that yielded three or more reports included in this review.

Although we were predominantly interested in prospective risk factors for incident or recurrent
CHD events or mortality, the burgeoning literature on indices of subclinical atherosclerosis
could inform our discussion of mechanisms and potential prevention strategies. Advances in
noninvasive imaging techniques permit quantification of subclinical atherosclerosis, including
thickness of the common carotid artery intima-media complex (IMT) or the presence of
coronary or aortic calcification. Although they are not strongly interrelated, each of these
subclinical markers is significantly predictive of clinical coronary events (27,28) and provide
an opportunity for investigators to examine the risk conferred by psychosocial factors early in
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the progression of atherosclerosis, before symptoms emerge. This may be particularly
important for studies of women, as many studies do not include adequate follow-up time to
observe sufficient events given the older age at which women tend to manifest events. Most
studies in this area are cross-sectional and provide limited information about the temporal
association between psychosocial factors and subclinical atherosclerosis, but we include the
few studies with longitudinal designs in our discussion of each psychosocial construct.

Overall, we identified 67 reports for inclusion in the current review. This includes 24 reports
(from 10 independent studies) with exclusively female samples and 43 reports (from 27
independent studies) conducting gender-stratified analyses. The majority of studies in the
current review (n = 53) focused on the prediction of incident CHD among initially healthy
individuals. Sample sizes for these studies ranged from 312 to 97,253 women (median = 3,413),
with 4 to 27 years of follow-up (median = 10 years). We also report the findings of
investigations of psychosocial risk factors for recurrent CHD or mortality among female
cardiac patients (n = 14). Sample sizes for studies of patients ranged from 106 to 792 women
(median = 292), with 1 to 19 years of follow-up (median = 5 years). Given significant
heterogeneity in psychosocial predictors, CHD outcomes, and other study characteristics, this
systematic review does not employ meta-analytic methods to estimate aggregated effect sizes.
We have organized this review by psychosocial risk factor, focusing first on associations with
incident CHD, then recurrent CHD.

Negative Emotional States and Traits

Depression

Depression and incident CHD—Eighteen studies investigated the association between
depressed mood, depressive disorders, or psychological distress and incident CHD among
women. Three were prospective studies examining this relationship in exclusively female
samples. In one study, more severe depressive symptoms were associated with increased risk
of cardiovascular death, following a dose-response relationship (29). Findings from the NHS
were consistent with this, with fully adjusted models indicating that depressive symptoms were
associated with fatal CHD but not nonfatal events (30). A report from WHI included some
women with CHD at baseline, and the association between depressive symptoms and mortality
was significant only for women who did not report a history of CHD at study entry (31). Thus,
results from these three large studies of women support the hypothesis that depressive
symptoms predict CHD mortality among initially healthy women.

Of the 15 studies that examined both women and men, six reported a relationship between
depression and elevated risk for CHD events or mortality that was significant for both genders
(32,33,34,35,36,37) and did not significantly differ in magnitude. Five other studies reported
a significant association between depression and incident CHD for women but not men. These
reports included a study of healthy older adults (38), two studies of middle-aged adults (39,
40), and two studies of adults with chronic conditions that confer elevated risk for CHD,
specifically hypertension (41) and insulin-dependent diabetes (42). The remaining four studies
reported an association between depression and incident CHD for men but not women (43,
44,45,46). Thus, of 15 studies, depression was related to incident CHD in women in 75% of
them. One other report examined relationships between general negative affect and incident
CHD, reporting that negative emotion was independently associated with elevated CHD risk
for both genders (47).

Depression and recurrent CHD—Seven studies examined the association between
depression and recurrent CHD. Four reports focused on samples of female cardiac patients. In
their study of women 3-6 months after hospitalization for an acute coronary event, Horsten
and colleagues (48) reported that endorsing two or more depressive symptoms doubled risk
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for recurrent events, suggesting that even low levels of depression may have prognostic
significance for female patients. In WISE, women with suspected coronary artery disease who
reported both current depressive symptoms and a history of treatment for depression had
significantly increased risk for death or recurrence (49). This effect was partially mediated by
elevations in systemic inflammation (i.e., CRP; 50). A recent paper based on this same sample
examined categories of depressive symptoms and reported that somatic (e.g., fatigue, difficulty
sleeping) but not affective or cognitive symptoms of depression were associated with increased
CHD risk (51), consistent with other analyses in mixed gender samples (52). Three additional
studies examined the association between depression and recurrent CHD in women compared
to men, and all three reported that depressive symptoms were significantly associated with
coronary mortality among both male and female patients recently hospitalized for CHD (53,
54,55). Taken together, these studies suggest that depressive symptoms in the aftermath of a
cardiac event are associated with increased risk for recurrent events or death in women.

Summary—Depression, which is twice as common among women relative to men, is a
relatively consistent predictor of both incident and recurrent CHD among women. Twenty-
five studies provide suggestive evidence that depression may be most strongly related to CHD
outcomes among women when depression is chronic and severe. Recent longitudinal analysis
of subclinical athersoclerosis measures in the Study of Women’s Health Across the Nation
further supports this hypothesis, as results revealed that recurrent depression (but not a single
episode of depression) was a risk factor for progression of coronary calcification in midlife
women (56). For both genders, the somatic symptoms of depression such as fatigue may be
more closely related to clinical CHD events. These somatic symptoms may be a marker of
early CHD, poor general health, and/or sickness behavior related to systemic inflammatory
processes (57). Consistent with this finding is a longitudinal analysis from the Pittsburgh
Healthy Heart Project, which found that depressive symptoms, particularly somatic symptoms,
predicted increasing carotid IMT for both men and women (58).

Anxiety and incident CHD—Another negative emotion that may be a risk factor for CHD
is anxiety. Several anxiety-related constructs have been examined in research, ranging from
single items tapping anxiety (e.g., “Are you often troubled by feelings of tenseness, tightness,
restlessness, or inability to relax?”) to clinical anxiety disorders. We identified seven
prospective studies that examined the role of anxiety in predicting incident CHD. All four of
the women-only studies reported a significant increase in CHD risk associated with anxiety
symptoms and disorders, including symptoms of phobia (particularly claustrophobia),
posttraumatic stress disorder, and panic disorder (59,60,61) as well as general anxiety (e.g.,
“being anxious/worried”; 62). Of three studies including both men and women, two used brief
measures of anxiety and indicated that, although anxiety was significantly more common
among women, anxiety predicted five- (but not ten-year) incident CHD and mortality in men
but not women (63) and that, although anxiety was associated with total mortality for both
genders, tension was associated with increased risk of incident CHD for men only (64). One
other study conducting gender-segregated analyses used a well-validated measure of anxious
mood, the General Well-being Schedule, and reported that elevated anxiety was associated
with risk for both men and women (40).

Anxiety and recurrent CHD—Of two separate prospective studies of cardiac patients
conducted by Frasure-Smith and colleagues, one reported that anxiety predicted cardiac
mortality over the year after MI for men but not women (54), while the other reported that
anxiety two months after cardiac catheterization predicted recurrent disease in both men and
women over two years (55).
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Summary—Awvailable literature is small and mixed, with only nine studies identified for
inclusion. Anxiety disorders are associated with increased CHD risk among initially healthy
women, but studies of both incident and recurrent CHD report that general anxiety is a more
consistent coronary risk factor for men than women. Only one longitudinal study has examined
anxiety and subclinical atherosclerosis, reporting that anxiety was not related to IMT
progression for either gender (58).

Hostility and incident CHD—Another category of negative emotions that have been
examined as psychosocial risk factors includes hostile attitudes, behaviors, and emotions. Six
studies investigated the link between such hostility-related constructs and incident CHD in
women. In WHI, cynical attitudes (mistrust of others) increased risk of death but not incident
cardiac events, particularly among African-American women (65). Five prospective studies
conducted gender-segregated analyses. With the exception of one study of hostile attitudes in
older Danish adults (66), which reported significant associations with MI and mortality for
both genders, all studies found that the relationship between angry emotional states and incident
CHD was significant among men but not women. Of note, studies that compared mean hostile
attitudes or angry emotion scores between men and women reported higher scores for men.
These four studies reported a positive association among men, suggesting that greater trait
anger (67,68), “CHD-prone personality” (tendency to experience anger, aggression, and
arousal when faced with relational problems; 69), and hostile attitudes (70) predict CHD in
middle-aged men but not in women. Taken together, these five studies suggest that the
association between hostile attitudes or anger and CHD in initially healthy adults is not apparent
in women and is stronger for men, a conclusion consistent with the effects of a recent meta-
analysis (71).

Hostility and recurrent CHD—Two studies of women with suspected or documented CHD
found that hostile attitude scores predicted significantly increased risk for future cardiac events
(72,73).

Summary—Results from these eight studies suggest that hostile attitudes predict clinical
outcomes for African-American women or for women who already have CHD. Experience of
anger is less strongly associated with incident CHD in women relative to men. Trait anger has
also been associated with progression of subclinical carotid atherosclerosis in women in one
longitudinal report from the Healthy Women Study (HWS; 74), although hostility showed no
association with IMT progression in another sample of both men and women (58). Of note,
there is some evidence that hostility may consist of multiple dimensions that are differentially
associated with CHD (e.qg., neurotic vs. non-neurotic hostility; 75), a possibility which was
infrequently appreciated in the studies meeting our criteria.

Anger suppression

Anger suppression and incident CHD—In addition to the frequency or severity of angry
feelings, the expression or suppression of hostility and related emotions may also be associated
with CHD risk. Three reports examined prospective associations between anger suppression
and incident CHD for both men and women. One report from the Framingham Offspring Study
found that the Anger-In subscale of the Spielberger Trait Anger Expression Inventory was not
associated with CHD risk for either men or women (67). However, another analysis of the same
cohort reported that self-silencing (i.e., keeping feelings to oneself during conflicts with
spouse) was associated with fourfold increased risk for CHD among women but was unrelated
to CHD outcomes among men (76). The Tecumseh Community Heart Study used a
hypothetical anger-provoking scenario to assess tendency to suppress anger, reporting that
anger suppression was associated with CHD mortality for women but not men (77). In a fourth
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study examining a potentially related construct, submissiveness (defined as a preference to stay
in the background and let others dominate), Whiteman and colleagues found that greater
submissiveness was associated with reduced CHD risk among women but not men (78).

Anger suppression and recurrent CHD—In a recent study of women hospitalized for
an acute cardiac event, suppression of angry feelings was significantly associated with risk for
a recurrent event or cardiac death (79). However, a study of one-year prognosis after Ml
reported that Anger-In was not associated with outcomes for either men or women (54).

Summary—The Anger-In scale did not show consistent associations with coronary risk; two
additional longitudinal reports indicated that Anger-In was unrelated to IMT progression over
three years (58,74). However, studies that employed alternative, study-specific measures of
suppressed anger demonstrated that this construct may predict outcomes both among healthy
women and women who have had cardiac events. Self-report assessments of anger-in are
limited by participants’ awareness of and willingness to report on their tendencies to suppress
anger. Based on these six studies, links between anger suppression and cardiovascular health
among women warrants additional study.

Stress and incident CHD

Another psychosocial risk factor that has been linked to CHD in men is stress, most commonly
work-related psychological stress (80,81). Three studies examined the relationship between
work stress and incident CHD in samples of women only. Two of these reported no significant
association between job strain (defined as high demand and low control), passive jobs (defined
as low demand and low control), or active jobs (defined as jobs that are both high in demands
and high in control) and CHD (82,83). Another report from the NHS found no relationship
between job security and total CHD, although job insecurity was associated with increased risk
of nonfatal MI over two years but not four years of follow-up (84). Three other studies
conducted gender-segregated analyses. Two analyses conducted with the Whitehall 11 cohort
found that both job strain and effort-reward imbalance were associated with incident CHD for
men and women (85,86). An analysis of the Framingham Offspring study reported that for
women but not men, active jobs characterized by both high demand and control increased risk
of incident CHD (87).

In addition to these studies of work-related stress, two studies examined the relationship
between general daily stress and incident CHD among men and women. While Iso and
colleagues reported that relationships with total CHD were stronger among Japanese women
than men (88), Nielsen and collaborators reported that perceived stress predicted CHD
mortality for young, healthy Danish men but not women (89).

Stress and recurrent CHD

Summary

Two reports from the Stockholm Female Coronary Risk Study (FemCOR) reported that work
stress alone had no significant relationship with recurrent events in women after a coronary
event (90) but that the combination of work and marital stress was associated with a nearly
sixfold increased risk for recurrent disease (91). Another study of male and female Ml patients
reported that job strain did not predict recurrent events or mortality for either gender (92).

Results from these fifteen studies suggest that traditional measures of job strain based on
perceptions of high demand and low control at work may be less important for women relative
to men. Consistent with this, a longitudinal analysis using daily diary data reported that ratings
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of high demand and low control in daily life were associated with IMT progression over three
years for men but not women (93). Rather than traditional measures of job stress increasing
risk, women who have both high demand and high control at work may be at elevated risk for
CHD, along with women exposed to psychological stress both at work and at home.
Inconsistent relationships between CHD and nonspecific stress underscore the need for future
research to examine specific sources of psychological stress relevant to women’s lives when
investigating women’s cardiovascular risk.

Social Relationships

Social relationships and incident CHD

Social relationships, size and diversity of networks, and positive support from others have also
received empirical attention as psychosocial factors linked to CHD. Studies examining social
support or stress in social relationships were more likely than studies of more traditional
psychosocial risk factors to use study-specific measures rather than well-validated scales. Of
the two women-only studies linking social relationships to incident CHD, one study examining
social support at work and home cited null results (82) while another reported that larger social
networks and being married were each associated with reduced risk of mortality (94). Five
studies examined associations between social relationships and incident CHD in men and
women separately, with mixed results. Two found that perceived social support was not
associated with incident CHD for either gender (68,95). Two studies reported that the presence
of a partner was associated with reduced risk of incident CHD for men but not for women
(76,96). The remaining two studies found significant relationships for women only between
CHD risk and low social support at work (97) and loneliness (98).

Stress related to interpersonal relationships and family responsibilities has received less
attention in relation to CHD in men but may be significant for women’s CHD. In two papers
from the NHS, Lee and collaborators reported increased risk for incident CHD associated with
hours spent caring for children or grandchildren (99) and hours spent caring for a disabled or
ill spouse (100). However, neither report found a relationship between the perceived stress or
reward associated with caregiving and CHD. Two additional studies examined gender-specific
associations. One reported that greater conflict in close relationships predicted Ml for both
genders (101), while an analysis of the Whitehall 11 cohort found that perceived control at home
was associated with reduced risk for incident CHD for women but not men (102).

Social relationships and recurrent CHD

Summary

Two studies of female patients with documented or suspected coronary disease reported that
low levels of social integration were associated with increased risk for recurrent events and
mortality (48,103). A study of men and women that survived to discharge following Ml found
no association between perceived social support and survival for either gender (54).

With respect to the stressful aspects of relationships, the Stockholm Female Coronary Risk
Study reported that marital stress nearly tripled the risk for recurrent events (90), and a follow-
up analysis concluded that it was the combination of work and marital stress that was the
strongest predictor of recurrent disease (91).

Evidence from these studies suggests that the presence of social relationships may be important
for the cardiovascular health of both disease-free women and coronary patients. While the mere
presence of a spouse or partner may be protective for men, the presence of positive, reciprocal
social relationships may be more important for women. In the HWS, high marital satisfaction
predicted less IMT progression (104). Another study found that frequent interactions with one’s
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spouse in the context of a satisfactory marriage predicted less IMT progression for men only
(105). For women, more frequent social interactions predicted greater increases in IMT, leading
the authors to hypothesize that frequency of social interactions may reflect greater role overload
among women. Given methodological variations in how the presence, quantity, and quality of
social relationships were assessed, more research clarifying the kind of social support most
important for women’s CHD is warranted. Preliminary data further suggest that psychological
stress in interpersonal domains may be more important risk factors for women’s CHD than
work-related stress and that cumulative stress from multiple roles may be an important risk
factor for women.

Positive Psychological Factors

Positive psychological factors and incident CHD

Relative to negative psychological factors, positive factors have received relatively little study
in relation to CHD. We identified four studies that examined the relationship between positive
states or traits and incident CHD in women. First, optimism, a dispositional tendency to expect
positive outcomes, was associated with reduced risk for Ml, incident CHD, and CHD mortality
in the WHI (65). In a sample of elderly Dutch adults, however, optimism was associated with
coronary death among men but not women (106). Positive affect was not associated with
incident CHD for either women or men in Whitehall 11 (47), while greater emotional vitality
(a sense of vitality, positive well-being, and emotional control) was related to lower risk for
incident CHD for both genders in NHANES | (107).

Positive psychological factors and recurrent CHD

Summary

To our knowledge, no prospective studies to date meeting our inclusion criteria have that
examined whether optimism or other positive psychological factors are associated with
prognosis among female CHD patients.

Preliminary data from six studies in this area suggest that optimism and other positive
psychological attributes may be associated with lower risk of incident CHD among women.
In HWS, optimism was also associated with less IMT progression over three years (108).

Overall Summary of Women’s Risk Factors

Table 2 presents a summary of our findings on psychosocial factors for women’s CHD.
Although women’s CHD differs from men’s disease in important ways, our review highlights
more gender similarities than differences with respect to psychosocial risk factors for incident
or recurrent disease. With respect to negative emotions as a risk factor for CHD, our findings
suggest that depressive symptoms are related to CHD and that severe, worsening, or recurrent
clinical depression and somatic rather than cognitive/affective symptoms of depression may
be particularly important risk factors. Anxiety requires further investigation, although some
studies indicate that it is more consistently related to CHD risk among men than women.
However, the presence of specific anxiety disorders (i.e., panic disorder, claustrophobia, and
posttraumatic stress disorder) appears to be associated with elevated risk among healthy
women. Limited evidence exists for anger being associated with increased risk for incident
CHD among healthy women, though hostile attitudes may be important for African-American
women and female CHD patients. Some data support the hypothesis that suppression of angry
feelings is associated with adverse outcomes for both healthy and clinical female samples.

Although there is significant conceptual and measurement overlap between depression,
anxiety, and anger (4), our review of the evidence examining each of these emotions as separate
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constructs suggests that depression and, to a lesser extent, anxiety are reliable predictors of
elevated CHD risk among women whereas anger is not. To isolate the risk conferred by specific
negative emotions and to clarify how negative emotional risk factors may work together (e.g.,
the risk of CHD among women with comorbid depression and anxiety), future studies should
measure negative emotions so that these complex relationships can be better understood. Our
findings further suggest that measurement of emotion regulation constructs such as suppression
and expression may account for additional variance in CHD risk in women.

With respect to other psychosocial factors, work-related stress is not consistently predictive of
incident CHD among women, while stress at home or in relationships, alone or in combination
with work stress, is related to adverse outcomes for both healthy women and female CHD
patients. Supportive social relationships are associated with reduced CHD risk in women as in
men. Finally, preliminary findings suggest that some positive psychological factors (e.g.,
optimism) may be associated with decreased CHD risk among healthy women. Whether the
benefits of these positive traits and states are independent of negative emotions, stress, and
social relationships remains unknown.

Interventions

Clarifying psychosocial risk factors for CHD in women is important to the extent that it
identifies women who may be at risk for coronary events and guides prevention and
intervention efforts to reduce the burden of women’s CHD. To date, however, psychological
interventions have had limited success with female CHD patients. We discuss the results of
several interventions aimed at reducing psychosocial risk factors in women.

First, the Montreal Heart Attack Readjustment Trial (M-HART; 109) was a randomized
controlled trial of monthly telephone monitoring of psychological distress combined with
home-nursing visits in response to high levels of distress. Participants were 1376 post-MI
patients (34% women) who were assigned to either the intervention or usual care for one year.
Overall, the intervention had no significant survival benefit and only marginal effect on
depression and anxiety for men. However, women in the intervention group showed no
psychological benefit and had higher cardiac and all-cause mortality than the control group.

The Enhancing Recovery in Coronary Heart Disease trial also reported gender differences. In
this trial, 2481 M1 patients with depression and/or low perceived social support (44% women)
were randomized to cognitive behavioral therapy (plus antidepressant medication as necessary)
or usual care. All intervention groups showed an improvement in their depressive symptoms
and perceived social support. However, post-hoc analyses revealed that only white men
benefited from the intervention with respect to cardiac mortality or nonfatal Ml (110).
Furthermore, minority women in the intervention arm had marginally higher mortality than
control participants. Again, the reasons for the differential impact of the intervention by race/
ethnicity and gender are unclear, although the authors note that white men received more
intensive medical treatment than either women or minorities.

Finally, a recent trial randomized 302 post-coronary artery bypass graft patients with
depression (41% women) to telephone-delivered collaborative care or usual care. At 8-month
follow-up, men randomized to the intervention reported a significant improvement in
depressive symptoms and health-related quality of life whereas women did not (111).

These findings highlight a lack of understanding about how to effectively intervene with
distressed female CHD patients to optimize cardiovascular outcomes. Psychological
interventions studied to date have tended to be focused on symptom reduction and directive
advice rather than emotional expression and social support. Secondary analysis of the patient-
nurse interactions from M-HART revealed that educational and reassurance/encouragement
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approaches tended to predict reductions in distress among men but worse outcomes for women,
whereas listening to concerns about non-cardiac physical symptoms and treatment burden was
related to better psychological outcomes for women (112). Women may also benefit from
group-based interventions with other female patients rather than mixed gender groups, as
women with CHD tend to be older, have lower socioeconomic status and more medical
comorbidity, are more likely to live alone, have greater household responsibilities, report lower
self-esteem and quality of life following a cardiac event, and may face particular barriers to
recovery, including poor exercise capacity and low self-efficacy regarding exercise,
transportation problems, and lack of social and spousal support (113). Two pilot studies provide
preliminary evidence that women-only CHD rehabilitation (114) and stress management
(115) tailored to the concerns and challenges of women may be well-accepted. Investigators
in Sweden recently published the results of a randomized controlled trial of group-based stress
reduction vs. usual care among 237 female CHD patients (116). Consistent with the literature
highlighting home stress, unsupportive social relationships, and suppression of negative
emotions as particularly important risk factors for women, the yearlong intervention included
focus on coping with stress at home and at work and on social relationships as well as
opportunities for emotional expression and the formation of supportive social bonds within the
group. Relative to women in the control group, women randomized to the intervention were
three times less likely to die after 7 years of follow-up, even after adjusting for clinical
prognostic factors. These encouraging results require replication, and additional research in
this area is needed to determine which specific strategies will be most effective to reduce
psychosocial risk factors and affect cardiac outcomes, both for women with CHD and those at
risk.

Summary and Recommendations for Future Research

Accumulating evidence suggests that the biological risk factors, pathophysiology,
manifestation, and prognosis of women’s CHD differ from men’s heart disease. The aim of
this review was to summarize the existing literature on psychosocial risk factors for CHD
among women. The number of studies including large samples of women has grown
significantly in the past 15 years, and we reviewed 67 reports, including prospective
epidemiological studies following healthy women and large longitudinal studies of CHD
patients.

Based on the current state of the evidence, we advance the following recommendations for
future research:

1. The sources of psychological stress important for CHD may be different for women
than for men. For women, marital strain, home responsibilities, strain of multiple
roles, or lack of reciprocal supportive relationships may be particularly salient,
whereas work-related stress may be less important. However, more fine grained
analyses are needed as the current cohorts of aging women are markedly different
with regard to education, occupation, and social roles, compared to women in earlier
cohorts. Ecological momentary assessment of psychological stress could shed light
on the types of daily stressors associated with increased CHD risk among women.
Given mounting evidence that trajectories to adult CHD begin in childhood (117,
118), research investigating whether early life stress and consequent psychosocial
functioning are associated with increased risk for incident CHD is also needed.

2. Inaddition to research linking frequency or severity of negative emotional
experiences to CHD, emotion regulation is a fruitful area for further investigation.
Increased attention to individual differences in emotion regulation may result in a
better understanding of the role of negative emotion in women’s CHD and what
constitutes healthy emotional expression in women. For example, the combination of
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high levels of anger coupled with a tendency to suppress negative emotions may be
particularly cardiotoxic. Given limitations in self-report methodology, researchers in
this area should consider techniques such as behavioral assessments (e.g., coding of
facial expressions in the laboratory) or obtaining reports about emotional regulation
tendencies from spouses or other informants. Investigators should also test the

hypothesis that a flexible emotion regulation style, such as the ability to suppress or
express negative emotions depending on the context, is cardioprotective (119).

3. Further research is needed to understand whether positive affect and cognitions
protect women from CHD, independent of negative affect and cognitions. Positive
affect may be particularly important for older women and/or those facing greater stress
(120). If positive affect and cognitions prove indeed to be important, it would provide
another avenue for intervention in women, i.e. enhancing positive states as opposed
to reducing negative states.

4. Thereis some evidence that gender and race may interact with respect to psychosocial
factors and CHD, such that cynical cognitions were more strongly linked to CHD
(65) and psychological stress associated with subclinical atherosclerosis (121) in
African-American women. Future studies with adequate sample sizes to support these
types of analyses should test these three-way interactions between psychosocial
variables, gender, and race.

5. Given that women develop CHD later in life than men, the use of subclinical disease
measures as tools to examine psychosocial hypotheses in women earlier in the
pathogenesis of CHD is important. Longitudinal studies with repeated assessments
to permit quantification of progression of subclinical atherosclerosis over time will
be especially helpful, as most analyses are cross-sectional and limit causal inference.

6. Although depression is consistently associated with increased cardiovascular risk for
both men and women, existing psychological interventions for depression have not
benefited women with respect to cardiovascular outcomes. Research to improve the
efficacy of psychological interventions for women with or at risk for CHD is needed.
In particular, novel interventions targeting some of the psychosocial risk factors
identified in this article (e.g., suppression of anger, marital stress, loneliness) may
prove to be particularly beneficial for female patients.

7. All large scale clinical trials and observational studies that include women should
include a psychosocial assessment of negative emotions, social support, and
psychological stress to permit evaluation of psychosocial hypotheses in predicting
CHD events. Ongoing research using item-response approaches to developing brief,
reliable measures of these constructs would make inclusion of such assessments
feasible and cost-effective. Assessment of less commonly studied risk factors, such
asanger suppression, caregiving and marital stress, and strain associated with multiple
roles at work and at home should also be included in future studies that are in the
position to test more speculative concepts.

8. Rather than merely adjusting for gender, investigators examining the association
between psychosocial factors and CHD should test hypotheses separately for men and
women, either by conducting stratified analyses or by testing interactions with gender.

Given emerging evidence that women’s CHD differs from men’s disease with respect to
epidemiology and pathophysiological mechanisms, we expected at the outset that a systematic
review of the literature would reveal significant gender differences in the association between
psychosocial factors and CHD. Instead, we identified more similarities than differences
between women and men with respect to the psychosocial risk factors associated with increased
CHD risk. We also identified several factors that were less (hostility, work stress) or more
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(marital stress, anger suppression) important for women than men. Identifying the

PS

ychological factors associated with increased CHD risk in women will facilitate the

identification of vulnerable women in clinic and inpatient settings. It may inform the
development of effective prevention and intervention strategies to improve both quality of life
and cardiovascular health among women. Available evidence on the psychosocial predictors

of

future CHD in women has provided a good start on achieving these goals but much work

remains to be done.
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C-reactive protein

HWS Healthy Women Study

IMT
Ml
NHS

intima-media thickness
myocardial infarction
Nurses’ Health Study

WISE Women’s Ischemia Syndrome Evaluation

WHI

References
1.

4.

8.

Women’s Health Initiative

Everson-Rose SA, Lewis TT. Psychosocial factors and cardiovascular diseases. Ann Rev Public Health
2005;26:469-500. [PubMed: 15760298]

. Krantz DS, McCeney MK. Effects of psychological and social factors on organic disease: a critical

assessment of research on coronary heart disease. Ann Rev Psychol 2002;53:341-369. [PubMed:
11752489]

. Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors on the pathogenesis of

cardiovascular disease and implications for therapy. Circulation 1999;99:2192-2217. [PubMed:
10217662]

Suls J, Bunde J. Anger, anxiety, and depression as risk factors for cardiovascular disease: The problems
and implications of overlapping affective dispositions. Psychol Bull 2005;131:260-300. [PubMed:
15740422]

. Shaw LJ, Bugiardini R, Merz CN. Women and ischemic heart disease: evolving knowledge. J Am Coll

Cardiol 2009;54:1561-1575. [PubMed: 19833255]

. McSweeney JC, Cody M, O'Sullivan P, Elberson K, Moser DK, Garvin BJ. Women's early warning

symptoms of acute myocardial infarction. Circulation 2003;108:2619-2623. [PubMed: 14597589]

. Kannel WB, Wilson PW, D'Agostino RB, Cobb J. Sudden coronary death in women. Am Heart J

1998;136:205-212. [PubMed: 9704680]

Vaccarino V, Parsons L, Peterson ED, Rogers WJ, Kiefe Cl, Canto J. Sex differences in mortality after
acute myocardial infarction: Changes from 1994 to 2006. Arch Int Med 2009;169:1767-1774.
[PubMed: 19858434]

. Blazer DG, Kessler RC, McGonagle KA, Swartz MS. The prevalence and distribution of major

depression in a national community sample: The National Comorbidity Survey. Am J Psychiatry
1994;151:979-986. A. [PubMed: 8010383]

10. Seedat S, Scott KM, Angermeyer MC, et al. Cross-national associations between gender and mental

disorders in the WHO World Mental Health Surveys. Arch General Psychiatry 2009;66:785-795.

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Page 14

. Lett HS, Blumenthal JA, Babyak MA, Sherwood A, Strauman T, Robins C, Newman MF. Depression

as a risk factor for coronary artery disease: Evidence, mechanisms, and treatment. Psychosom Med
2004,66:305-315. [PubMed: 15184688]

Dixon JP, Dixon JK, Spinner JC. Tensions between career and interpersonal commitments as a risk
factor for cardiovascular disease among women. Women Health 1991;17:33-57. [PubMed: 1957530]

Barrett-Connor EL, Cohn BA, Wingard DL, Edelstein SL. Why is diabetes mellitus a stronger risk
factor for fatal ischemic heart disease in women than in men? The Rancho Bernardo Study. JAMA
1991;265:627-631. [PubMed: 1987413]

Gami AS, Witt BJ, Howard DE, Erwin PJ, Gami LA, Somers VK, Montori VM. Metabolic syndrome
and risk of incident cardiovascular events and death: a systematic review and meta-analysis of
longitudinal studies. J Am Coll Cardiol 2007;49:403-414. [PubMed: 17258085]

Pischon T, Hu FB, Rexrode KM, Girman CJ, Manson JE, Rimm EB. Inflammation, the metabolic
syndrome, and risk of coronary heart disease in women and men. Atherosclerosis 2008;197:392—
399. [PubMed: 17681508]

Ridker PM, Hennekens CH, Buring JE, Rifai N. C-reactive protein and other markers of inflammation
in the prediction of cardiovascular disease in women. New Engl J Med 2000;342:836-843. [PubMed:
10733371]

Wong ND, Pio J, Valencia R, Thakal G. Distribution of C-reactive protein and its relation to risk
factors and coronary heart disease risk estimation in the NHANES I11. Prev Cardiol 2001;4:109-114.
[PubMed: 11828186]

Wittstein IS, Thiemann DR, Lima JAC, Baughman KL, Schulman SP, Gerstenblith G, Wu KC, Rade
JJ, Bivalacqua TJ, Champion HC. Neurohumoral features of myocardial stunning due to sudden
emotional stress. New Engl J Med 2005;352:539-548. [PubMed: 15703419]

Bairey Merz CN, Johnson BD, Sharaf BL, Bittner V, Berga SL, Braunstein GD, Hodgson TK,
Matthews KA, Pepine CJ, Reis SE, Reichek N, Rogers WJ, Pohost GM, Kelsey SF, Sopko G. WISE
Study Group. Hypoestrogenemia of hypothalamic origin and coronary artery disease in
premenopausal women: a report from the NHLBI-sponsored WISE study. J Am Coll Cardiol
2003;41:413-419. [PubMed: 12575968]

Ford DE, Erlinger TP. Depression and C-reactive protein in US adults: data from the NHANES Il1I.
Arch Intern Med 2004;164:1010-1014. [PubMed: 15136311]

Raikkdnen K, Matthews KA, Kuller LH. The relationship between psychological risk attributes and
the metabolic syndrome in healthy women: antecedent or consequence? Metab Clin Exp
2002;51:1573-1577. [PubMed: 12489070]

Steptoe A, Hamer M, Chida Y. The effects of acute psychological stress on circulating inflammatory
factors in humans: a review and meta-analysis. Brain Behav Immun 2007;21:901-912. [PubMed:
17475444]

Brezinka V, Kittel F. Psychosocial factors of coronary heart disease in women: a review. Soc Sci
Med 1996;42:1351-1365. [PubMed: 8735892]

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. [PubMed: 1585898]

Héllstrom T, Lapidus L, Bengtsson C, Edstrdm K. Psychosocial factors and risk of ischaemic heart
disease and death in women: a twelve-year follow-up of participants in the population study of women
in Gothenburg, Sweden. J Psychosom Res 1986;30:451-459. [PubMed: 3761229]

Krieger N. Genders, sexes, and health: what are the connections--and why does it matter? Int J
Epidemiol 2003;32:652-657. [PubMed: 12913047]

Greenland P, Bonow RO, Brundage BH, Budoff MJ, Eisenberg MJ, Grundy SM, Lauer MS, Post
WS, Raggi P, Redberg RF, Rodgers GP, Shaw LJ, Taylor AJ, Weintraub WS, Harrington RA, Abrams
J, Anderson JL, Bates ER, Grines CL, Hlatky MA, Lichtenberg RC, Lindner JR, Pohost GM,
Schofield RS, Shubrooks SJ, Stein JH, Tracy CM, Vogel RA, Wesley DJ. ACCF/AHA 2007 clinical
expert consensus document on coronary artery calcium scoring by computed tomography in global
cardiovascular risk assessment and in evaluation of patients with chest pain. J Am Coll Cardiol
2007;49:378-402. [PubMed: 17239724]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

28

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44,

45.

46.

Page 15

. Lorenz MW, Markus HS, Bots ML, Rosvall M, Sitzer M. Prediction of clinical cardiovascular events

with carotid intima-media thickness: a systematic review and meta-analysis. Circulation
2007;115:459-467. [PubMed: 17242284]

Whooley MA, Browner WS. Study of Osteoporotic Fractures Research Group. Association between
depressive symptoms and mortality in older women. Arch Int Med 1998;158:2129-2135. [PubMed:
9801180]

Whang W, Kubzansky LD, Kawachi I, Rexrode KM, Kroenke CH, Glynn RJ, Garan H, Albert CM.
Depression and risk of sudden cardiac death and coronary heart disease in women: results from the
Nurses' Health Study. J Am Coll Cardiol 2009;53(11):950-958. [PubMed: 19281925]
Wassertheil-Smoller S, Shumaker S, Ockene J, Talavera GA, Greenland P, Cochrane B, Robbins J,
Aragaki A, Dunbar-Jacob J. Depression and cardiovascular sequelae in postmenopausal women.
WHI. Arch Int Med 2004;164:289-298. [PubMed: 14769624]

Ahto M, Isoaho R, Puolijoki H, Vahlberg T, Kiveld S. Stronger symptoms of depression predict high
coronary heart disease mortality in older men and women. Int J Geriatr Psychiatry 2007;22:757-763.
[PubMed: 17133654]

Barefoot JC, Schroll M. Symptoms of depression, acute myocardial infarction, and total mortality in
a community sample. Circulation 1996;93:1976-1980. [PubMed: 8640971]

Bremmer MA, Hoogendijk WJ, Deeg DJ, Schoevers RA, Schalk B, Beekman ATF. Depression in
older age is a risk factor for first ischemic cardiac events. Am J Geriatr Psychiatry 2006;14:523-530.
[PubMed: 16731721]

Hamer M, Molloy GJ, Stamatakis E. Psychological distress as a risk factor for cardiovascular events:
pathophysiological and behavioral mechanisms. J Am Coll Cardiology 2008;52:2156—2162.
Surtees PG, Wainwright NW, Luben RN, Wareham WJ, Bingham SA, Khaw KT. Depression and
ischemic heart disease mortality: evidence from the EPIC-Norfolk United Kingdom prospective
cohort study. Am J Psychiatry 2008;165:515-523. [PubMed: 18245176]

.Waulsin LR, Evans JC, Vasan RS, Murabito JM, Kelly-Hayes M, Benjamin EJ. Depressive symptoms,

coronary heart disease, and overall mortality in the Framingham Heart Study. Psychosom Med
2005;67:697-702. [PubMed: 16204426]

Mendes de Leon CF, Krumholz HM, Seeman TS, Vaccarino V, Williams CS, Kasl SV, Berkman LF.
Depression and risk of coronary heart disease in elderly men and women: New Haven EPESE, 1982—
1991. Arch Int Med 1998;158:2341-2348. [PubMed: 9827785]

Haukkala A, Konttinen H, Uutela A, Kawachi I, Laatikainen T. Gender differences in the associations
between depressive symptoms, cardiovascular diseases, and all-cause mortality. Ann Epidemiol
2009;19:623-629. [PubMed: 19364664]

Thurston RC, Kubzansky LD, Kawachi |, Berkman LF. Do depression and anxiety mediate the link
between educational attainment and CHD? Psychosom Med 2006;68:25-32. [PubMed: 16449408]
Wassertheil-Smoller S, Applegate WB, Berge K, Chang CJ, Davis BR, Grimm R, Kostis J, Pressel
S, Schron E. Change in depression as a precursor of cardiovascular events. Arch Int Med
1996;156:553-561. [PubMed: 8604962]

Lloyd CE, Kuller LH, Ellis D, Becker DJ, Wing RR, Orchard TJ. Coronary artery disease in IDDM.
Gender differences in risk factors but not risk. Arterioscler Thromb Vasc Biol 1996;16:720-726.
[PubMed: 8640398]

Ferketich AK, Schwartzbaum JA, Frid DJ, Moeschberger ML. Depression as an antecedent to heart
disease among women and men in the NHANES | study. Arch Int Med 2000;160:1261-1268.
[PubMed: 10809028]

Mallon L, Broman JE, Hetta J. Sleep complaints predict coronary artery disease mortality in males:
a 12-year follow-up study of a middle-aged Swedish population. J Int Med 2002;251:207-216.
Penninx BW, Guralnik JM, Mendes de Leon CF, Pahor M, Visser M, Corti MC, Wallace RB.
Cardiovascular events and mortality in newly and chronically depressed persons > 70 years of age.
Am J Cardiology 1998;81:988-994.

Rasul F, Stansfeld SA, Hart CL, Davey Smith G. Psychological distress, physical illness, and risk of
coronary heart disease. J Epidemiol Community Health 2005;59:140-145. [PubMed: 15650146]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Page 16

Nabi H, Kivimaki M, De Vogli R, Marmot MG, Singh-Manoux A. Positive and negative affect and
risk of coronary heart disease: Whitehall 11 prospective cohort study. BMJ 2008;337:a118. [PubMed:
18595926]

Horsten M, Mittleman MA, Wamala SP, Schenck-Gustafsson K, Orth-Gomér K. The Stockholm
Female Coronary Risk Study. Depressive symptoms and lack of social integration in relation to
prognosis of CHD in middle-aged women. Eur Heart J 2000;21:1072-1080. [PubMed: 10843825]

Rutledge T, Reis SE, Olson MB, Owens J, Kelsey SF, Pepine CJ, Mankad S, Rogers WJ, Bairey Merz
CN, Sopko G, Cornell CE, Sharaf B, Matthews KA, Vaccarino V. Depression symptom severity and
reported treatment history in the prediction of cardiac risk in women with suspected myocardial
ischemia: The NHLBI-sponsored WISE study. Arch Gen Psychiatry 2006;63:874-880. [PubMed:
16894063]

Vaccarino V, Johnson BD, Sheps DS, Reis SE, Kelsey SF, Bittner V, Rutledge T, Shaw LJ, Sopko
G, Bairey Merz CN. Depression, inflammation, and incident cardiovascular disease in women with
suspected coronary ischemia: the NHLBI-sponsored WISE study. J Am Coll Cardiol 2007;50:2044—
2050. [PubMed: 18021871]

Linke SE, Rutledge T, Johnson BD, Vaccarino V, Bittner V, Cornell CE, Eteiba W, Sheps DS, Krantz
DS, Parshar S, Bairey Merz CN. Depressive symptom dimensions and cardiovascular prognosis
among women with suspected myocardial ischemia: A report from the NHLBI-sponsored WISE.
Arch Gen Psychiatry 2009;66:499-507. [PubMed: 19414709]

de Jonge P, Ormel J, van den Brink RH, van Melle JP, Spijkerman TA, Kuijper A, van Veldhuisen
DJ, van den Berg MP, Honig A, Crijns HIGM, Schene AH. Symptom dimensions of depression
following myocardial infarction and their relationship with somatic health status and cardiovascular
prognosis. Am J Psychiatry 2006;163:138-144. [PubMed: 16390901]

Barefoot JC, Brummett BH, Helms MJ, Mark DB, Siegler IC, Williams RB. Depressive symptoms
and survival of patients with coronary artery disease. Psychosom Med 2000;62:790-795. A.
[PubMed: 11138998]

Frasure-Smith N, Lespérance F, Juneau M, Talajic M, Bourassa MG. Gender, depression, and one-
year prognosis after myocardial infarction. Psychosom Med 1999;61:26-37. [PubMed: 10024065]

Frasure-Smith N, Lespérance F. Depression and anxiety as predictors of 2-year cardiac events in
patients with stable coronary artery disease. Arch Gen Psychiatry 2008;65:62—71. [PubMed:
18180430]

Matthews KA, Chang YF, Sutton-Tyrell K, Edmundowicz D, Bromberger JT. Recurrent major
depression predicts progression of coronary calcification in healthy women: Study of Women's
Health Across the Nation. Psychosom Med. in press.

Reichenberg A, Yirmiya R, Schuld A, Kraus T, Haack M, Morag A, Pollmacher T. Cytokine-
associated emotional and cognitive disturbances in humans. Arch Gen Psychiatry 2001;58:445-452.
[PubMed: 11343523]

Stewart JC, Janicki DL, Muldoon MF, Sutton-Tyrrell K, Kamarck TW. Negative emotions and 3-
year progression of subclinical atherosclerosis. Arch Gen Psychiatry 2007;64:225-233. [PubMed:
17283290]

Albert CM, Chae CU, Rexrode KM, Manson JE, Kawachi I. Phobic anxiety and risk of coronary
heart disease and sudden cardiac death among women. Circulation 2005;111:480-487. [PubMed:
15687137]

Kubzansky LD, Koenen KC, Jones C, Eaton WW. A prospective study of posttraumatic stress disorder
symptoms and coronary heart disease in women. Health Psychol 2009;28:125-130. [PubMed:
19210026]

Smoller JW, Pollack MH, Wassertheil-Smoller S, Jackson RD, Oberman A, Wong ND, Sheps D.
Panic Attacks and Risk of Incident Cardiovascular Events Among Postmenopausal Women in the
WHI Observational Study. Arch Gen Psychiatry 2007;64:1153-1160. [PubMed: 17909127]

Denollet J, Maas K, Knottnerus A, Keyzer JJ, Pop VJ. Anxiety predicted premature all-cause and
cardiovascular death in a 10-year follow-up of middle-aged women. J Clin Epidemiol 2009;62:452—
456. [PubMed: 19013760]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Page 17

Ringback Weitoft G, Rosén M. Is perceived nervousness and anxiety a predictor of premature
mortality and severe morbidity? A longitudinal follow up of the Swedish survey of living conditions.
J Epidemiol Community Health 2005;59:794-798. [PubMed: 16100319]

Eaker ED, Sullivan LM, Kelly-Hayes M, D'Agostino RB, Benjamin EJ. Tension and anxiety and the
prediction of the 10-year incidence of coronary heart disease, atrial fibrillation, and total mortality:
the Framingham Offspring Study. Psychosom Med 2005;67:692-696. [PubMed: 16204425]

Tindle HA, Chang Y, Kuller LH, Manson JE, Robinson JG, Rosal MC, Siegle GJ, Matthews KA.
Optimism, cynical hostility, and incident coronary heart disease and mortality in the Women's Health
Initiative. Circulation 2009;120:656-662. [PubMed: 19667234]

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.
[PubMed: 7677126]

Eaker ED, Sullivan LM, Kelly-Hayes M, D'Agostino RB, Benjamin EJ. Anger and hostility predict
the development of atrial fibrillation in men in the Framingham Offspring Study. Circulation
2004;109:1267-1271. [PubMed: 14993133]

Player MS, King DE, Mainous AG, Geesey ME. Psychosocial factors and progression from
prehypertension to hypertension or coronary heart disease. Ann Fam Med 2007;5:403-411.
[PubMed: 17893381]

Nabi H, Kivimaki M, Marmot MG, Ferrie J, Zins M, Ducimetiére P, Consoli SM, Singh-Manoux A.
Does personality explain social inequalities in mortality? The French GAZEL cohort study. Int J
Epidemiol 2008;37:591-602. [PubMed: 18276626]

Surtees PG, Wainwright NW, Luben R, Day NE, Khaw K. Prospective cohort study of hostility and
the risk of cardiovascular disease mortality. Int J Cardiol 2005;100:155-161. [PubMed: 15820299]

Chida Y, Steptoe A. The association of anger and hostility with future coronary heart disease: a meta-
analytic review of prospective evidence. J Am Coll Cardiol 2009;53:936-946. [PubMed: 19281923]

Chaput LA, Adams SH, Simon JA, Blumenthal RS, Vittinghoff E, Lin F, Loh E, Matthews KA.
Hostility predicts recurrent events among postmenopausal women with coronary heart disease. Am
J Epidemiol 2002;156:1092-1099. [PubMed: 12480653]

Olson MB, Krantz DS, Kelsey SF, Pepine CJ, Sopko G, Handberg E, Rogers WJ, Gierach GL,
McClure CK, Bairey Merz CN. Hostility scores are associated with increased risk of cardiovascular
events in women undergoing coronary angiography: a report from the NHLBI-Sponsored WISE
Study. Psychosom Med 2005;67:546-552. [PubMed: 16046366]

Raikkdnen K, Matthews KA, Sutton-Tyrrell K, Kuller LH. Trait anger and the metabolic syndrome
predict progression of carotid atherosclerosis in healthy middle-aged women. Psychosom Med
2004;66:903-908. [PubMed: 15564356]

Siegman AW, Dembroski TM, Ringel N. Components of hostility and severity of coronary artery
disease. Psychosom Med 1987;49:127-135. [PubMed: 3575601]

Eaker ED, Sullivan LM, Kelly-Hayes M, D'Agostino RB, Benjamin EJ. Marital status, marital strain,
and risk of coronary heart disease or total mortality: the Framingham Offspring Study. Psychosom
Med 2007;69:509-513. [PubMed: 17634565]

Harburg E, Julius M, Kaciroti N, Gleiberman L, Schork MA. Expressive/suppressive anger-coping
responses, gender, and types of mortality: a 17-year follow-up. Psychosom Med 2003;65:588-597.
[PubMed: 12883109]

Whiteman MC, Deary 1J, Lee AJ, Fowkes FG. Submissiveness and protection from coronary heart
disease in the general population: Edinburgh Artery Study. Lancet 1997;350:541-545. [PubMed:
9284775]

Laszl6 KD, Janszky I, Ahnve S. Anger expression and prognosis after a coronary event in women.
Int J Cardiol. 2008

Karasek R, Baker D, Marxer F, Ahlbom A, Theorell T. Job decision latitude, job demands, and
cardiovascular disease: a prospective study of Swedish men. Am J Public Health 1981;71:694-705.
[PubMed: 7246835]

Siegrist J, Peter R, Junge A, Cremer P, Seidel D. Low status control, high effort at work and ischemic
heart disease: prospective evidence from blue-collar men. Soc Sci Med 1990;31:1127-1134.
[PubMed: 2274801]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

Page 18

82. Kuper H, Adami H, Theorell T, Weiderpass E. Psychosocial determinants of coronary heart disease
in middle-aged women: a prospective study in Sweden. Am J Epidemiol 2006;164:349-357.
[PubMed: 16787994]

83. Lee S, Colditz G, Berkman L, Kawachi I. A prospective study of job strain and coronary heart disease
in US women. Int J Epidemiol 2002;31:1147-1153. [PubMed: 12540714]

84. Lee S, Colditz GA, Berkman LF, Kawachi I. Prospective study of job insecurity and coronary heart
disease in US women. Ann Epidemiol 2004;14:24-30. [PubMed: 14664776]

85. Kuper H, Marmot M. Job strain, job demands, decision latitude, and risk of coronary heart disease
within the Whitehall Il study. J Epidemiol Community Health 2003;57:147-153. [PubMed:
12540692]

86. Kuper H, Singh-Manoux A, Siegrist J, Marmot M. When reciprocity fails: effort-reward imbalance
in relation to coronary heart disease and health functioning within the Whitehall 11 study. Occup
Environ Med 2002;59:777-784. [PubMed: 12409537]

87. Eaker ED, Sullivan LM, Kelly-Hayes M, D'Agostino RB, Benjamin EJ. Does job strain increase the
risk for coronary heart disease or death in men and women? The Framingham Offspring Study. Am
J Epidemiol 2004;159:950-958. [PubMed: 15128607]

88. Iso H, Date C, Yamamoto A, Toyoshima H, Tanabe N, Kikuchi S, Kondo T, Watanabe Y, Wada Y,
Ishibashi T, Suzuki H, Koizumi A, Inaba Y, Tamakoshi A, Ohno Y. JACC Study Group. Perceived
mental stress and mortality from cardiovascular disease among Japanese men and women: the Japan
Collaborative Cohort Study for Evaluation of Cancer Risk. Circulation 2002;106:1229-1236.
[PubMed: 12208798]

89. Nielsen NR, Kristensen TS, Schnohr P, Grgnbaek M. Perceived stress and cause-specific mortality
among men and women: results from a prospective cohort study. Am J Epidemiol 2008;168:481—
491. [PubMed: 18611955]

90. Orth-Gomér K, Wamala SP, Horsten M, Schenk-Gustafsson K, Schneiderman N, Mittleman MA.
Marital stress worsens prognosis in women with coronary heart disease: The Stockholm Female
Coronary Risk Study. JAMA 2000;284:3008-3014. [PubMed: 11122587]

91. Orth-Gomér K, Leineweber C. The Stockholm Female Coronary Risk Study. Multiple stressors and
coronary disease in women. Biol Psychol 2005;69:57-66. [PubMed: 15740825]

92. Aboa-Eboulé C, Brisson C, Maunsell E, Masse B, Bourbonnais R, Vézina M, Milot A, Théroux P,
Dagenais GR. Job strain and risk of acute recurrent coronary heart disease events. JAMA
2007;298:1652-1660. [PubMed: 17925517]

93. Kamarck TW, Muldoon MF, Shiffman SS, Sutton-Tyrrell K. Experiences of demand and control
during daily life are predictors of carotid atherosclerotic progression among healthy men. Health
Psychol 2007;26:324-332. [PubMed: 17500619]

94. Rutledge T, Matthews K, Lui L, Stone KL, Cauley JA. Social networks and marital status predict
mortality in older women: prospective evidence from the Study of Osteoporotic Fractures.
Psychosom Med 2003;65:688—-694. [PubMed: 12883123]

95. Ikeda A, Iso H, Kawachi I, Yamagishi K, Inoue M, Tsugane S. Social support and stroke and coronary
heart disease: the JPHC study cohorts Il. Stroke 2008;39:768—775. [PubMed: 18239171]

96. Barefoot JC, Grgnbaek M, Jensen G, Schnohr P, Prescott E. Social network diversity and risks of
ischemic heart disease and total mortality: findings from the Copenhagen City Heart Study. Am J
Epidemiol 2005;161:960-967. [PubMed: 15870160]

97. André-Petersson L, Engstrom G, Hedblad B, Janzon L, Rosvall M. Social support at work and the
risk of myocardial infarction and stroke in women and men. Soc Sci Med 2007;64:830-841.
[PubMed: 17123677]

98. Thurston RC, Kubzansky LD. Women, loneliness, and incident coronary heart disease. Psychosom
Med 2009;71:836-842. [PubMed: 19661189]

99. Lee S, Colditz G, Berkman L, Kawachi I. Caregiving to children and grandchildren and risk of
coronary heart disease in women. Am J Public Health 2003;93:1939-1944. [PubMed: 14600070]

100. Lee S, Colditz G, Berkman L, Kawachi I. Caregiving and risk of coronary heart disease in US women

A prospective study. Am J Prev Med 2003;24:113-119. [PubMed: 12568816]
101. De Vogli R, Chandola T, Marmot MG. Negative aspects of close relationships and heart disease.
Arch Intern Med 2007;167:1951-1957. [PubMed: 17923594]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

102

103

104

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.
116.

117.

118.

119.

Page 19

. Chandola T, Kuper H, Singh-Manoux A, Bartley M, Marmot M. The effect of control at home on
CHD events in the Whitehall 11 study: Gender differences in psychosocial domestic pathways to
social inequalities in CHD. Soc Sci Med 2004;58:1501-1509. [PubMed: 14759693]

. Rutledge T, Reis SE, Olson M, Owens J, Kelsey SF, Pepine CJ, Mankad S, Rogers WJ, Bairey Merz
CN, Sopko G, Cornell CE, Sharaf B, Matthews KA. Social networks are associated with lower
mortality rates among women with suspected coronary disease: the NHLBI-Sponsored Women's
Ischemia Syndrome Evaluation study. Psychosom Med 2004;66:882-888. [PubMed: 15564353]

. Gallo LC, Troxel WM, Kuller LH, Sutton-Tyrell K, Edmundowicz D, Matthews KA. Marital status,

marital quality, and atherosclerotic burden in postmenopausal women. Psychosom Med
2003;65:952-962. [PubMed: 14645772]

Janicki DL, Kamarck TW, Shiffman S, Sutton-Tyrrell K, Gwaltney CJ. Frequency of spousal
interaction and 3-year progression of carotid artery intima medial thickness: the Pittsburgh Healthy
Heart Project. Psychosom Med 2005;67:889-896. A. [PubMed: 16314593]

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. [PubMed: 15520360]

Kubzansky LD, Thurston RC. Emotional vitality and incident coronary heart disease: benefits of
healthy psychological functioning. Arch Gen Psychiatry 2007;64:1393-1401. [PubMed: 18056547]

Matthews KA, Rdikkdnen 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. [PubMed: 15385685]

Frasure-Smith N, Lespérance F, Prince RH, Verrier P, Garber RA, Juneau M, Wolfson C, Bourassa
MG. Randomised trial of home-based psychosocial nursing intervention for patients recovering
from myocardial infarction. Lancet 1997;350:473-479. [PubMed: 9274583]

Schneiderman N, Saab PG, Catellier DJ, Powell LH, DeBusk RF, Williams RB, Carney RM,
Raczynski JM, Cowan MJ, Berkman LF, Kaufman PG. Psychosocial treatment within sex by
ethnicity subgroups in the Enhancing Recovery in Coronary Heart Disease clinical trial. Psychosom
Med 2004;66:475-483. [PubMed: 15272091]

Rollman BL, Belnap BH, LeMenager MS, Mazumdar S, Houck PR, Counihan PJ, Kapoor WN,
Schulberg HC, Reynolds SF. Telephone-delivered collaborative care for treating post-CABG
depression: a randomized controlled trial. JAMA 2009;302:2095-2103. [PubMed: 19918088]
Cossette S, Frasure-Smith N, Lespérance F. Nursing approaches to reducing psychological distress
in men and women recovering from myocardial infarction. Int J Nurs Stud 2002;39:479-494.
[PubMed: 11996869]

Bjarnason-Wehrens B, Grande G, Loewel H, Véller H, Mittag O. Gender-specific issues in cardiac
rehabilitation: do women with ischaemic heart disease need specially tailored programmes? Eur J
Cardiovasc Prev Rehabil 2007;14:163-171. [PubMed: 17446793]

Davidson P, Digiacomo M, Zecchin R, Clarke M, Paul G, Lamb K, Hancock K, Chang E, Daly J.
A cardiac rehabilitation program to improve psychosocial outcomes of women with heart disease.
J Womens Health 2008;17:123-134.

Burell G, Granlund B. Women's hearts need special treatment. Int J BehavMed 2002;9:228-242.
Orth-Gomer K, Schneiderman N, Wang H, Walldin C, Blom M, Jernberg T. Stress reduction
prolongs life in women with coronary disease: the Stockholm Women's Intervention Trial for
Coronary Heart Disease. Circ Cardiovasc Qual Outcomes 2009;2:25-32. [PubMed: 20031809]
Dong M, Giles WH, Felitti VVJ, Dube SR, Williams JE, Chapman DP, Anda RF. Insights into causal
pathways for ischemic heart disease: Adverse Childhood Experiences Study. Circulation
2004;110:1761-1766. [PubMed: 15381652]

Elkasabany AM, Urbina EM, Daniels SR, Berenson GS. Prediction of adult hypertension by K4 and
K5 diastolic blood pressure in children: The Bogalusa Heart Study. J Pediatr 1998;132:687-692.
[PubMed: 9580771]

Bonnano GA, Papa A, Lalande K, Westphal M, Coifman K. The importance of being flexible: The
ability to both enhance and suppress emotional enhancement predicts long-term adjustment.
Psychol Sci 2004;15:482-487. [PubMed: 15200633]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Low et al.

Page 20

120. Moskowitz JT, Epel ES, Acree M. Positive affect uniquely predicts lower risk of mortality in people
with diabetes. Health Psychol 2008;27:S73-S82. [PubMed: 18248108]

121. Troxel WM, Matthews KA, Bromberger JT, Sutton-Tyrrell K. Chronic stress burden, discrimination,
and subclinical carotid artery disease in African American and Caucasian women. Health Psychol
2003;22:300-309. [PubMed: 12790258]

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



Page 21

Low et al.

€OT €L TS 05 6V Aurenow AD “IN Ausianip siomiau 6'6-€C 98V 10 YOld 6SS 01 €05 3SIM
[e10os ‘Amsoy ‘(1ag) swordwAs anissaidaq 10 ||A Ju23J ou ‘weiboibue
AJeu0J09 10§ pallaal USWOM
69'T9'TE Anpeyow Anpnsoy ‘wsiwndo ‘swoidwAs ojued 8-Tv 6/-0G pabe uswom SN €52.6 01 9,926 IHM
AD ‘fisejdoibue ‘9gvd ‘1IN ‘4HD ‘(@-s30 woyy swal) swoldwAs aissaidag
Z0TTOT9g'cg zy  BulBUE aluULap ‘IIA [eYejuoU ‘QHD [ered awoy e |0u09 ‘sdiysuone|al 21-8 GG-GE pabe slueAlss IAID SN £TYE 01 /682 11 [1eysHuM
350]9 J0 s109dse aAIefaU ‘Ssa.ls YIoMm ‘(3]eds
aoueleg 1081)Y) 10844e aAITelaU pue aAISOd
‘66 pe'er'ae IN uaIp|1yopueld TR T/-9% pabe sasinu SN 6SEZL 01 BEOSE SHN
00T 66 78 €8 65 0F [erejuou ‘QHD [e1e) ‘Yreap JelpJed uappns Juaipjiyd 03 Buinifared ‘yuased/asnods 03
BuiniBaied ‘Aundas qol ‘ssaais ol ‘swoidwAs
rigoyd ‘(g-1HIN) swordwiAs anissaidaq
10T 86 €V OF SJUsA® 0HO [ere} pue |ejejuoN Anpena 61-0T G/-Gg afe synpesn 200§ 0} 99%T I SANVHN
leuonows ‘(g-S3D WOIH WaM) SSauljauo]
‘(@-s30 pue gMm9) poow passaideq
1891797918 Anfenow asnea-|je ‘sousploul HO ssalls 07-9 1/-8T pabe s)npe sn 666101 8CET weyBuiured
qofl ‘Burous|is-}|8s ‘UOIIeYSITES [BILIBW ‘SNIElS
|eiew ‘uoissaldxa Jabue ‘Ajnsoy ‘Alsixue
pue uoisua) ‘(g-s30) swoidwAs anlssaidag
16'06 8 99w vI1d ‘IIN 81nde ‘Aljenow AD SS8J1S [e}IBW ‘SSaIIS g JuaNd 262 doowaH
qgol ‘uonresBayui [e190s ‘swoydwAs anissaidaq AJeuoJod 8)nde ue oy papiwpe
G9-0€ pabe uswom ysipams
ERIVESETEN| sawo21no (AD) $10301paid [e100so0ydhsd  dn-mojjoy a)dwes N Apnis Jo sweN
Jejnasenolpie) 10 SIBAA

NIH-PA Author Manuscript

T 3lqel

NIH-PA Author Manuscript

"M3IA3J 3InJelall] ul papnjoul saipnis Jolew jo ABojopoylsiN

NIH-PA Author Manuscript

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



Page 22

Low et al.

0T 00T 66 96 /6 96 <6 76 789/ Alrewnuiw (sreak (FTT  ur (sdiysuoneas 0T/2T  uspioul [eroos
20T TOT 00T 66 86 L6 96 S6 776 ¢8 9. 89 Zulsansesw g = Uelpaw) 191) 22 01 (STT 184) T8'T M e100s
palepljeA-|[SM  SIeaA 6T 01 ¢ anoddns) —
Nm,ﬁm.om € Ul saInseawl (sieak g'g (o1 TulQzul + 2/€ uaunosy
payeplen-|[am = Uelpaw) $31) £'G 03 (GOT 431) 8E'Z ¥H
sieak 9 01 G
‘e8'/8'98'c8'v'cg’ T Ul sanseaw (sreak (Tot » euro 9/8  usplu| ssa1s
6888 /8983888 8 perepieA  TT=uelpaw) 4al) 82’2z HY 01 (66491) 9ZTHH  /+ €U0 g Ul +
Afewiuiw  sieak gz 01 ¢
‘Z ur way a|buis
‘G Ul sainseaw
pajepljeA-j[am
6L 15 ¢ ul sainseswl (sreak /g (26 421) BT'T ¥H TUulQ: Tul+ 2/Z waunosy
parepifeA-||am = uelpaw)
sk y'9—T
mNRdNE € Ul sainseawl (s1eahk (g 401) TO' 01 (06 481) 02'T HH Tul [WR% juapiou]  uoissaaddns Jsbuy
pajepieA QT = uelpaw) 0:TuUl—Zul+
Aewiuiw s1eak yT-g
‘T Ul ainseawl
pajepljeA-j[am
e’z Z Ul sainseaw (sreeho'e (28 42)) €0'C 01 (€8 424) 0S'T UH cur+ Z/T  aundsy
parepIfeA-||am = uelpaw)
Sieaky— T
'60'99/9'99" 9 Ul sainseaw (sreak (GL41) €G'T U QuIo:TUl+ 9/9  1uspioul AnsoH
0, 6989 2999 99 DOTEDIEA-|l9M 0T = Uelpatu)
sieak Jz -9
mm,vm Z Ul sainseawl (sieah g1 (95 J81) 852 4O TUurQ Tul+ 2/C uaunday
parepijeA-|jam = uelpaw)
sieakz-1
'79'80'z9T9 0965 0y 7 Ul Seanseaw (s1eak G  Tuo L/l wspoul Rpixuy
pajepilen QT =UeIpaW) 4al) 027 HH 01 (L9431) 0T HY  /+ TUIQ'GuUI +
Alfewiuiw SIBsAGT — g
‘€ Ul SaInseaw
parepieA-jjam
L eteetene a / Ul sainseawl (sieok 6 (ss Lur+ G/L alndsy
SSYSESTIO0SOVEY  ppienciiom = uBIpaWw)  Ja1) 62°€ HO 01 (¥G Ja1) L€'T ¥
SIesA T — T
'St vy €7 20 Th Oy 66 8€ LE 98 SE VE €€ ZE TE 0E Bz & U! Wan albuis (sreak gz>ow - guwo 9T/8T  uapiaul uoissaadaq
LT ursainseaw 6 =uelpaw) ‘(y€4a1) 00°E O} (6EJN) EOT YY  /+IEUIQCTUI +
poreplfeA-|lom  SIedh JZ -t
(s)aanseaw S9ZIS 109449 salpn3s /
|e100soydAsd dn-mojjo} weaiiubis S1|nsaJ syi0dau 19N43SU02
ERIVESETENS| 10 Aend 10 abuey 10 abuey J0 Arewwing 10# 1e190S0Y9Asd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

"M3IA3J aInTeJall] wody sbulpul) Jo Arewwns

NIH-PA Author Manuscript

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



Page 23

Low et al.

S1INSal PaxIW = (/+ ‘UOIIRIO0SSE JURDIIUBIS OU = ( ‘UOIRIO0SSE dAIEHBU = — ‘UOITRIN0SSE 8ANISOd = + "S8I0N

0 uaunday
‘90T o' T Ul sainseaw (sreah g0  (€2T484) 22003 (V2 481) T6°0 HH T v/v  usploul 3AINSOd
L0 90T 59 ¥ pajepijen = ueIpaw) uro ‘g ur (Aurena
Alewiuiw  s1esA GT 01 8 Jeuonows
‘€ Ul sainseaw ‘wisiwndo)—
palepIfeA-||am
‘1606 e (Apms (sreak g (e0T 494) T €/G usundRy
€0T 16 06 v5 8Y awies) suodal = uelpaw)  SSauls [elew 1oy 62 ¥H ‘(677401) Ul Q ‘g ul (ssans
2 Ul sainseawl sieaA GOl T  uonelbajul [e190S MOJ 10§ £'Z ¥H leldew) + g
ut (sdiysuonyejal
[e190s
annloddns)—
parepifeA-j|am
0T Ul Sainseaw GuIQ e
palepijen ut (sdiysuonrejal
10 s1oadse
annebau pue
Buinibaied) + ‘g
(s)aanseaw SZIS 10949 saIpn1s /
|e100soyoAsd dn-mojjo} ueoiubis S|nsaJ sy10dau 19N13SU09
ERIIESETEN] 10 Afend 10 abuey 10 abuey 10 Arewwing 10 # 1e100S0U9ASd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Psychosom Med. Author manuscript; available in PMC 2011 November 1.



