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Abstract
Background A large number of studies have provided clear
evidence for a link between the risk of coronary heart disease
and psychological risk factors. Much less attention has been
given to the potential protective effect of psychological
resources.
Purpose The major aim of this study was to investigate the
independent association between psychological resources and
incidence of coronary heart disease (CHD) in an 8-year
follow-up study of a Swedish community-based cohort.
Methods The cohort consisted of 484 men and 497 women,
aged 45–69 years at baseline. The incidence of first-time
major event of CHD was analysed in relation to baseline
levels of psychological resources, including mastery, self-
esteem, and sense of coherence as well as psychological risk
factors including cynicism and hostile affect, vital exhaustion,
hopelessness, and depressive symptoms. In Cox proportional
hazard models, adjustments were made for age, sex, eight
traditional cardiovascular risk factors, and depressive
symptoms.
Results A total of 56 CHD events had occurred after the 8-
year follow-up. After adjustment for age, sex, and eight

traditional risk factors, a significantly decreased risk of CHD
was found for mastery (HR 0.62 per SD, p=0.003), self-
esteem (HR 0.64, p=0.004), and sense of coherence (HR
0.70, p=0.031). An increased risk of CHD was found for vital
exhaustion (HR 1.46, p=0.014), hopelessness (HR 1.59, p=
0.003), and depressive symptoms (HR 1.45, p=0.009). After
further adjustment for depressive symptoms, significant asso-
ciations remained for mastery (HR 0.67, p=0.034), self-
esteem (HR 0.69, p=0.048), and hopelessness (HR 1.48, p=
0.023).
Conclusions The psychological resources, mastery and self-
esteem, showed robust protective effects on CHD, also after
adjustment for established risk factors as well as depressive
symptoms. In parallel, hopelessness was an independent risk
factor for CHD. The results may have implications for novel
approaches in preventive efforts.
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Introduction

Since the 1940s, a continually growing interest in the relation-
ship between cardiovascular disease and psychological dis-
tress has generated a rich amount of scientific data [1], with
solid evidence for significant associations between risk of
coronary heart disease (CHD) and psychological risk factors
like perceived stress [2, 3], anxiety [3], hostile affect [3, 4],
vital exhaustion [5], hopelessness [6], and depression [3, 7].
Large case–control studies have shown that psychological risk
factors can have equal impact on risk for myocardial infarction
as traditional risk factors, such as smoking, dyslipidaemia, and
high blood pressure [8, 9]. However, much less attention has
been given to the potential protective effect of psychological
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resources [10]. In recent years, a handful of prospective
studies have reported a protective effect of mastery, sense
of coherence [11], and optimism [12] on coronary heart
mortality.

Two earlier studies have prospectively linked psychologi-
cal resources with decreased incidence of CHD [13, 14]. One
of those was a 12-year follow-up of 88,175 men and women
in Japan showing that a single-item measure of life enjoyment
was associated with a lower incidence of CHD for men but not
for women [13]. The other was a 15-year follow-up of 6,026
men and women in the USA, demonstrating that high scores
for a measure of emotional vitality reduced the risk of incident
CHD [14]. Prospective studies including reliable psychologi-
cal measures of both psychological resources and risk factors
are scarce [11, 12, 14].

The major aim of this study was to investigate the inde-
pendent association between measures of psychosocial re-
sources and incidence of CHD in an 8-year follow-up study
of a Swedish community-based cohort. In addition, we
examined the effects of established psychological risk
factors.

Methods

Study Population & Procedures

The longitudinal study “Life conditions, Stress and Health”
(LSH) aims to investigate to what extent psychosocial char-
acteristics can explain socioeconomic differences in the risk of
CHD, and if psychobiological pathways can mediate these
associations. The study population is a random sample of 499
men and 502 women aged 45–69 years. The study was per-
formed in collaboration with 10 primary health care centres in
the County of Östergötland in South East Sweden. Partici-
pants were invited consecutively to reach a study population
size of n=1,000, evenly distributed by age and sex. All citi-
zens in the given age range living in any of the catchment
areas of these 10 primary health care canters in the County of
Östergötland in South East Sweden at the time of enrolment
were eligible for invitation. The procedure was based on the
methodology used in the HAPIEE-study [15]. The re-
sponse rate was 62.6 %, corresponding to 1,628 invited
participants.

Exclusion criteria were serious physical conditions (e.g.,
terminal cancer) or psychiatric illnesses that would interfere
with practical procedures (e.g., psychosis). One participant
was excluded due to a diagnosed terminal pancreatic cancer.
Overall, the sample was representative for the population in
terms of educational attainment, employment rates, and im-
migrant status.

Initial data collection was conducted in late 2003 and early
2004. Participants filled out a set of questionnaires, covering

demographic information, socioeconomic status, psychoso-
cial factors, lifestyle, and previous and present diseases. The
regional ethical review board, Linköping University, ap-
proved the study design, and informed consent was obtained
from all participants.

Psychological Resources

The psychological resources examinedwere chosen to capture
constructs that are viewed as intrinsic factors, constituting a
buffering capacity against stressors [16–18]. Sense of mastery
captures feelings of confidence and self-reliance with an ex-
perience that life to some extent is manageable and was
measured with Pearlin and Schooler's 7-item questionnaire
[16]. The degree of self-esteem was measured with
Rosenberg's 10-item questionnaire [17], which contains both
a global dimension of basic self-worth and a comparison with
other people's competences. Sense of coherence in life was
measured with Antonovsky's 13-item version [18]. The con-
struct of coherence is a three-dimensional construct that cap-
tures an experience of life as being comprehensible, manage-
able, and meaningful. The scales are all validated and exten-
sively used, with robust findings in earlier studies of interme-
diate outcomes such as inflammatory biomarkers and cortisol
[19, 20], as well as hard outcomes such as CHD and mortality
[11, 21].

Psychological Risk Factors

All selected risk factors, assessed by validated instruments, are
known to be risk factors for CHD [3–7]. Symptoms of de-
pression were measured with the 20-item questionnaire from
the Centre for Epidemiological Studies (CES-D) [22]. This
scale has a cut-off for (mild) clinical depression at 16 points.
Vital exhaustion was measured with a 19-item questionnaire
that captures feelings of physical and mental fatigue [23]. The
experience of hopelessness was measured with a 2-item ques-
tionnaire [6]. Two subscales of the Hostility scale were used;
the extent to which subjects felt cynical distrust (cynicism)
and hostile affect in relationship to other people was measured
with a 12-item and a 5-item scale, respectively [24].

Measures of Behavioural and Traditional Risk Factors

The questionnaire included items about smoking habits. Cur-
rent smokers and those who had stopped smoking in the last
5 years were defined as smokers. Physical activity was
assessed by a combination of structured exercise and unstruc-
tured physical activity, and four groups were created accord-
ing to health guidelines [25]. Questions regarding consump-
tion of fruit and vegetables were derived from the validated
Food Frequency Questionnaire adopted from the Swedish
Mammography Cohort [26], and data were dichotomized into
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the categories above or below 500 g/week, corresponding to
the Swedish standard of recommended daily intake. Questions
on alcohol consumption were adopted from the same ques-
tionnaire [26]. The five groups of alcohol intake were defined
as no intake (0 g/week) or low to moderate (0.1–80 g/week),
high (81–160 g/week), and very high (>160 g/week) intake,
and cut-offs were guided by earlier studies of cardiovascular
benefits and risk associated with drinking [27].

During a visit to one of the 10 collaborating primary health
care (PHC) centres, participants underwent a short vital health
status examination, including height, weight, and blood pres-
sure; the latter being measured in a sitting position in 2 min
interval after 5 min rest, using the mean of the second and
third measurements (Omron M5-1 digital). Blood samples
were collected in a fasting state. Plasma lipids were measured
directly after sample collection (with an ADVIA 1650
analyser), and LDL-cholesterol was calculated using
Friedewald's formula [28]. Self-reported presence of diabetes
mellitus was based on the question “Have you ever been
diagnosed with diabetes by a physician?” (yes/no).

Follow-up of Cardiovascular Outcomes

Main outcome was first-time major event of CHD, defined as
fatal or nonfatal myocardial infarction and/or an event of
invasive coronary revascularisation, defined as percutaneous
cardiac intervention or coronary artery by-pass graft-surgery.
Outcome data after 8 years of follow-up was obtained from
the Cause of Death Registry and the Registry of Hospital
Admissions (covering more than 99% of hospital discharges),
both from the Swedish National Board of Health and Welfare.
The events and causes of death were further cross-validated
using the patients’ medical reports.

Statistical Analysis

First-time incidence of CHD was set as the main outcome.
First day of follow-up for each participant was defined as the
date of PHC visit. Last day of follow-up was set to 31 Dec
2011, and follow-up timewas truncated byCHD events or any
fatal events. Participants with a prior history of myocardial
infarctions, based on the response to the question: do you have
any of the following diseases as diagnosed by a physician
(yes/no), were excluded from further analyses (n=20). The
same question gave information about the prevalence of dia-
betes mellitus.

Spearman correlation coefficients were used to display
how the psychological measures were related to each other.
A set of Cox proportional hazard models with CHD incidence
as outcome was defined for each psychosocial variable,
adding potential confounders in three steps. The first step
included adjustment for age and sex, the second step age,
sex and smoking, physical activity, alcohol intake, fruit and

vegetable intake, blood-pressure, lipid levels, BMI, and dia-
betes mellitus. The third step included all the above factors
plus depressive symptoms (CES-D).

In this third step, depressive symptoms were included in
two ways; as a dichotomous variable using a CES-D cut-off
score of 16 or higher (since this has been suggested to dis-
criminate clinically significant depressive symptoms in a gen-
eral population [22] or as a continuous score of CES-D). A
two-sided probability value of p≤0.05 was considered as
statistically significant. Analyses were performed in STATA
statistical software, release 11.0 (Stata Corporation, College
Station, TX, USA) and IBM SPSS for Windows statistical
software, release 21 (IBM Corporation, Armonk, NY, USA).

Results

Fifty-six new cases of CHDwere identified over 7,502 person
years (n=981). This corresponds to a mean incidence of 7.5
cases per 1,000 persons per year and a mean follow-up time of
7.6 years per participant (range 0.7 to 8.2 years).

The demographic characteristics of the study population
are shown in Table 1 and results of psychological measure-
ments are shown in Table 2. Descriptive analyses showed
lower scores on resources and higher scores on risk factors
for women, but small differences for age (data not shown).
Correlation coefficients between psychological measures and
the covariates in Table 1 (cardiovascular risk factors) were
small (r<0.2 for all).

As presented in Table 3, the correlations between different
psychological measures were generally high but with a large
variation, ranging from r=0.13 (cynicism and vital exhaus-
tion) to r=0.68 (mastery and self-esteem). Hostile affect and
cynicism scales were correlated to each other, r=0.47, but
showed weaker albeit significant correlations with other psy-
chological measures (all p<0.01).

Findings from the Cox proportional hazard models are
presented in Table 4. In the full models, total time-at-risk
ranged from 5,975 to 6,141 person years and from 39 to 41
new events, depending on psychological measure evaluated
and numbers of participants without missing data.

After adjustment for age and sex, significant protective
effects against CHD were found for psychological resources:
mastery (HR=0.62 per SD), self-esteem (HR=0.64), and
sense of coherence (HR=0.70). Depressive symptoms were
significantly associated with increased risk of CHD regardless
of evaluating a dichotomy of CES-D score (HR=2.47 per
SD), or a continuous CES-D score (HR=1.58 per SD). Like-
wise, vital exhaustion (HR=1.56) and hopelessness (HR=
1.56 per SD) were also associated with a significantly in-
creased risk of CHD. All these associations remained statisti-
cally significant after adjustment for cardiovascular risk fac-
tors. In the adjusted models, smoking, lipid levels, and blood
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pressure remained positively associated with the risk of CHD,
along with any of the psychological factors (data not shown).

Scale scores of cynicism and hostile affect showed no signif-
icant relationships with the incidence of CHD, regardless of
adjustment.

After adjustment for age, sex, eight traditional cardiovas-
cular risk factors, and depressive symptoms (using 16 as a cut-
off), mastery and self-esteem still displayed significant pro-
tective effects (HR=0.67 per SD, p=0.034 and HR=0.69 per
SD, p=0.048, respectively). Moreover, hopelessness
remained significantly associated with increased CHD inci-
dence (HR=1.48 per SD, p=0.023).

Repeating these models using CES-D as a continuous score
yielded marginal significant association for mastery (p=
0.064) and self-esteem (p=0.098), whereas hopelessness
remained significant (p=0.047).

To address a potential interaction effect of hopelessness
and self-esteem, we performed a post-hoc analysis running
self-esteem and hopelessness in the same model along with
age, sex, and cardiovascular risk factors. This showed that
self-esteem remained significant (p=0.031), whereas hope-
lessness did not (p=0.210).

Discussion

The main finding in this study was that mastery, self-esteem,
and sense of coherence were significantly associated with a
reduced risk of CHD, in a model adjusted for age, sex, and
eight cardiovascular risk factors. It is noteworthy that adjust-
ment for conventional physiological and health behavioural
risk factors did not affect the independent effect of psycho-
logical resources, since health behaviour has been proposed as
a pathway that mediates the association between positive
psychological factors and health outcome [10, 14]. Moreover,

Table 1 Descriptive and demographic characteristics

n (%) Mean (SD)

Age 981 (100) 57 (7.1)

Sex (male/female) 484/497 (49/51) –

Behavioural factors

Smoking 948 (97)

Yes 208 (22) –

No 740 (78) –

Physical activitya 908 (93)

Hardly any (lowest) 39 (5) –

Light activity (2nd) 302 (33) –

Moderate activity (3rd) 394 (43) –

Hard activity (highest) 173 (19) –

Alcohol intakeb 959 (98)

None 57 (6) –

Low to moderate (0–80 g/week) 721 (75) –

High (81–160 g/week) 92 (10) –

Very high (>160 g/week) 71 (6) –

Quit 18 (2) –

Fruit and vegetable intakec 962 (98)

Low 474 (48) –

High 508 (52) –

Laboratory characteristics

Systolic blood pressure (mmHg) 968 (99) 134 (20.0)

Diastolic blood pressure (mmHg) 968 (99) 85 (11.5)

LDL cholesterol (mmol/L) 957 (98) 3.5 (0.9)

HDL cholesterol (mmol/L) 973 (99) 1.6 (0.4)

Triglycerides (mmol/L) 973 (99) 1.4 (0.9)

Anthropometric measures

Body mass index (kg/m2) 972 (99) 26.8 (4.3)

Waist circumference (cm) 976 (99) 92.0 (12.4)

a Categories based on a combination of leisure-time and physical activity
at work
bGram/week, cut-offs according to risk levels
c Gram/day, cut-off >500 g, according to recommended intake

Table 2 Characteristics of psychological measures

Psychological measure Number of items Cronbachs’ alpha Range in instrument Range in study pop Mean (SD) Median (IQR)

Mastery (n=924) 7 0.75 7–28 7–28 22.6 (3.4) 23 (20;25)

Self-esteem (n=923) 10 0.85 10–40 15–40 32.2 (4.8) 33 (30;36)

Sense of coherence (n=938) 13 0.81 13–91 32–91 68.7 (10.4) 70 (62;77)

Cynicism (n=945) 12 0.85 12–60 12–53 31.3 (7.7) 31 (26;36)

Hostile affect (n=943) 5 0.44 5–25 5–23 11.6 (2.9) 12 (9;14)

Vital exhaustion (n=941) 19 0.93 19–57 19–56 30.2 (7.6) 29 (24;35)

Hopelessness (n=939) 2 0.69 0–8 0–8 2.3 (2.0) 2 (1;4)

Depressive symptoms, CES-D (n=913) 20 0.86 0–60 0–51 9.0 (7.9) 7 (3;12)

80 Int.J. Behav. Med. (2015) 22:77–84

The independent effect of depressive symptoms, entered as
either dichotomous or continuous variable, was lost in all
models when entered together with mastery, self-esteem, or
hopelessness, respectively (p-value for CES-D ranging from p
=0.201 to p=0.520). Using antidepressant medication instead
of CES-D in model c, as a means to adjust for a potential
confounding factor, did not affect the results.



mastery and self-esteem remained significantly associated
with a reduced risk of CHD when depressive symptoms were
entered into the model.

To our knowledge, this is the first prospective study dem-
onstrating the independent protective effect of mastery and
self-esteem on incident CHD. The findings on mastery are in
line with one previous study, where mastery was linked to
cardiovascular mortality after adjustment for smoking and the
psychological risk factors hostility and neuroticism, in a 6-
year follow-up of 20,323men and women in the UK [11]. The
findings on self-esteem are partly in line with results from a 5-
year follow-up study of 2,682 men in Finland, where a pro-
tective effect of high self-esteem on all-cause mortality was
demonstrated, but lost statistical significance after adjustment
for the psychological risk factors hopelessness, depression,
cynical hostility, and sullenness [21]. In particular, these au-
thors highlight hopelessness as a substantial confounder for
the relation between self-esteem and total mortality. There-
fore, we performed a post-hoc analysis running self-esteem
and hopelessness in the same model along with age, sex, and
cardiovascular risk factors. In that model, self-esteem

remained significant (p=0.031), whereas hopelessness did
not (p=0.210).

Furthermore, our findings are in line with a 15-year follow-
up of 887 men in the Netherlands, where dispositional opti-
mism was found to be associated with reduced cardiovascular
mortality, after adjustment for traditional cardiovascular risk
factors and depressive symptoms [12].

Our results for vital exhaustion, hopelessness, and depres-
sive symptoms corroborate findings from several other studies
[5–7, 21]. Previous studies of hostility are more inconclusive,
researchers arguing both for [4, 29] and against [30] a link
between hostility and CHD. Our findings do not support that
hostility, determined by either cynicism or hostile affect, is
associated with risk of CHD.

The relatively strong inverse correlations between psycho-
logical resources and depressive symptoms (Table 3) may
imply overlap between constructs, calling for nuanced inter-
pretations. However, it is also possible that psychological
resources and depressive symptoms are related to each other,
which make it equally important to not routinely make adjust-
ment for their independent effects. Interestingly, both mastery

Table 3 Intercorrelational matrix
for psychological measures

Spearman coefficients, (n=875).
All correlation coefficients are
significant, p<0.01

A B C D E F G H I

Mastery A 1 – – – – – – – –

Self-esteem B 0.68 1 – – – – – – –

Sense of coherence C 0.56 0.58 1 – – – – – –

Cynicism D −0.16 −0.18 −0.32 1 – – – – –

Hostile affect E −0.28 −0.25 −0.45 0.47 1 – – – –

Vital exhaustion F −0.54 −0.56 −0.61 0.13 0.25 1. – – –

Hopelessness G −0.58 −0.51 −0.44 0.27 0.25 43 1 – –

Depressive symptoms H −0.51 −0.52 −0.54 0.15 0.24 0.67 0.46 1 –

Depressive symptoms dichotomous
(>16) I

−0.43 −0.42 −0.45 0.12 0.20 0.56 0.38 0.86 1

Table 4 Cox-proportional hazard model adjusted for age, sex, and cardiovascular risk factors

Psychological factors Model a Model b Model c

HR CI (95 %) p-Value HR CI (95 %) p-Value HR CI (95 %) p-Value

Mastery (n=781) 0.62 0.47–0.82 0.001 0.62 0.46–0.85 0.003 0.67 0.46–0.97 0.034

Self-esteem (n=777) 0.64 0.48–0.86 0.003 0.64 0.47–0.86 0.004 0.69 0.47–1.00 0.048

Sense of coherence (n=796) 0.70 0.52–0.95 0.023 0.70 0.51–0.96 0.031 0.78 0.55–1.15 0.217

Cynicism (n=800) 1.04 0.76–1.43 0.777 0.96 0.68–1.36 0.851 0.92 0.64–1.31 0.655

Hostile affect (n=796) 1.12 0.84–1.52 0.449 1.11 0.81–1.53 0.516 1.06 0.76–1.48 0.715

Vital exhaustion (n=799) 1.56 1.16–2.08 0.003 1.46 1.07–1.97 0.014 1.34 0.88–2.03 0.169

Hopelessness (n=794) 1.56 1.15–2.11 0.003 1.59 1.16–2.17 0.003 1.48 1.06–2.08 0.023

Depressive symptoms (n=803) 1.58 1.20–2.08 0.001 1.45 1.09–1.92 0.009 1.40 0.85–2.27 0.185

Depressive symptoms (n=803) (dichotomy) 2.47 1.21–5.04 0.001 2.31 1.09–4.91 0.028 – – –

Hazard ratio expressed per SD increment except for depressive symptoms, defined as a dichotomy based on 16 or above on CES-D score. Models
adjusted for a) age and sex, b) age, sex, diabetes, BMI, blood pressure, blood lipids, smoking, physical inactivity, high alcohol intake, and low fruit &
vegetables intake, and c) as model b plus depressive symptoms (CES-D ≥16)
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and self-esteem (but not sense of coherence) remained signif-
icantly associated with incidence of CHD after controlling for
depressive symptoms. Moreover, the association between de-
pressive symptoms and CHD risk became nonsignificant in
these three models.

The results bring further support to a potential
cardioprotective effect of positive psychological attributes
[31]. The items in the mastery questionnaire reflect a hopeful
view that life is filled with possibilities and directions and,
also, that problems are manageable. It is basically a measure
of trust in one’s own resources, competence, and ability to
cope with difficulties [16]. Likewise, the measure of self-
esteem aims to capture an attitude of positiveness towards
oneself, as well as sense of self-worth [16]. Over time, it is
possible that the presence of a positive outlook and adaptive
coping strategies are building psychological, physical, and
social resources in an upward spiral [32]. This may lead to
resilience and flexibility of the stress response, being impor-
tant for the maintenance of a dynamic balance in and between
autonomic [33], neuroendocrine [19, 34, 35], and
neuroimmunologic [20, 33] systems. A dysregulation of these
systems may allow a state of chronic low-grade inflammation
to occur and, thereby, also constitute a link to CHD [10].
Accordingly, we showed in recent cross-sectional studies that
both mastery and self-esteem were inversely associated with
circulating markers of inflammation and atherosclerotic
plaque vulnerability [20, 36].

In the present study, we also demonstrated that hopeless-
ness remained significantly associated with the incidence of
CHD after adjustment for depressive symptoms, implying an
independent association. This finding is interesting since
hopelessness is one of the symptoms in the clinical presenta-
tion of depression [37]. The effects of different depressive
symptoms on CHD risk deserve further study, and it could be
that hopelessness is a stronger risk factor, at least for CHD,
than other symptoms of depression. Indeed, in a recent study,
we found that both depression and hopelessness were associ-
ated with systemic inflammation, assessed by interleukin-6 in
plasma, and this effect remained for hopelessness after adjust-
ment for depressive symptoms, but not for depression after
adjustment for hopelessness [38].

Strengths and Limitations

There are several strengths of our study. We used eight vali-
dated and reliable measures of both positive and negative
psychological factors in a well-characterised community-
based cohort. The validity of the outcome is strengthened by
the results showing that the traditional established cardiovas-
cular risk factors, i.e., smoking, dyslipidaemia and blood
pressure, turned out to be significant risk factors in all models.
The validity of our data is further supported by the consistency
in regression models showing that different psychological

resources were significantly associated with CHD during
follow-up.

The incidence rate for major CHD events was, in this study,
7.5 cases per 1,000. This was lower than the national average
in Sweden (9.6 per 1,000) in this age group during the same
time period [39]. Moreover, the mean scale score of mastery
(22.6 vs. 22.6) [16] was the same as in another Swedish
sample of a middle-aged population, and mean levels of
depressive symptoms (9.0 vs. 9.3) [22], and hopelessness
(2.3 vs. 2.7) [6], were slightly lower in our study when
compared with similar samples. Taken together, this indicates
that our study population is somewhat healthier than the
overall population. This could be viewed as strength since
our findings were significant and robust despite a risk of
healthy selection bias.

One major limitation, on the other hand, is the relatively
low number of cases during follow-up. Due to missing data of
at least one adjustment factor, this limitation may be further
accentuated in full regression models thus opening up for type
II errors. Our choice of variables, adjusted for in the regression
models, is based on what is known to be of major importance
for CHD risk [8, 9].

Implications for Clinical Practice

Increased knowledge on the protective effect of psycholog-
ical resources might have a great impact on both primary
and secondary preventive efforts. Novel approaches in this
domain are especially called for since attempts to treat
depression in CHD patients with pharmacological or psy-
chological interventions have been less successful so far
[40–42]. One alternative may be to build and cultivate
psychological resources instead of focusing on psycholog-
ical distress. Interestingly, early attempts to intervene by
cultivating psychological resources have revealed promis-
ing results in clinical studies [43–47]. The results of our
study may highlight the need of new screening tools for
identifying CHD patients with a lack of psychological
resources [48, 49]. Furthermore, an increased awareness
of cardioprotective psychological resources may be impor-
tant for public health practitioners and policy makers.

Conclusions

The psychological resources mastery and self-esteem showed
robust protective effects on CHD, also after adjustment for
established risk factors as well as depressive symptoms. In
parallel, hopelessness was an independent risk factor for CHD.
The results may have implications for novel approaches in
preventive efforts.

82 Int.J. Behav. Med. (2015) 22:77–84



Acknowledgments The LSH study was funded by the Swedish Re-
search Council and the Swedish Heart and Lung Foundation. Author
M.K.M.D. Ph.D. is the principal investigator and receiver of these grants.

Open Access This article is distributed under the terms of the Creative
Commons Attribution License which permits any use, distribution, and
reproduction in any medium, provided the original author(s) and the
source are credited.

References

1. Harrington A. The cure within: a history of mind–body medicine. 1st
ed. New York: W.W. Norton; 2008.

2. Cohen S, Janicki-Deverts D, Miller GE. Psychological stress and
disease. JAMA. 2007;298(14):1685–7.

3. Albus C. Psychological and social factors in coronary heart disease.
Ann Med. 2010;42(7):487–94.

4. Matthews KA, Gump BB, Harris KF, Haney TL, Barefoot JC.
Hostile behaviors predict cardiovascular mortality among men en-
rolled in the Multiple Risk Factor Intervention Trial. Circulation.
2004;109(1):66–70.

5. Appels A. Mental precursors of myocardial infarction. Br J
Psychiatry. 1990;156:465–71.

6. Everson SA, Goldberg DE, Kaplan GA, Cohen RD, Pukkala E,
Tuomilehto J, et al. Hopelessness and risk of mortality and incidence
of myocardial infarction and cancer. Psychosom Med. 1996;58(2):
113–21.

7. Sher Y, Lolak S, Maldonado JR. The impact of depression in heart
disease. Curr Psychiatry Rep. 2010;12(3):255–64.

8. Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al.
Effect of potentially modifiable risk factors associated with myocar-
dial infarction in 52 countries (the INTERHEART study): case–
control study. Lancet. 2004;364(9438):937–52.

9. Rosengren A, Hawken S, Ounpuu S, Sliwa K, Zubaid M,
Almahmeed WA, et al. Association of psychosocial risk factors with
risk of acute myocardial infarction in 11,119 cases and 13,648
controls from 52 countries (the INTERHEART study): case–control
study. Lancet. 2004;364(9438):953–62.

10. Steptoe A, Dockray S,Wardle J. Positive affect and psychobiological
processes relevant to health. J Personal. 2009;77(6):1747–76.

11. Surtees PG, Wainwright NW, Luben R, Khaw KT, Day NE. Mastery,
sense of coherence, and mortality: evidence of independent associa-
tions from the EPIC-Norfolk Prospective Cohort Study. Health
Psychol. 2006;25(1):102–10.

12. Giltay EJ, Kamphuis MH, Kalmijn S, Zitman FG, Kromhout
D. Dispositional optimism and the risk of cardiovascular death:
the Zutphen Elderly Study. Arch Internal Med. 2006;166(4):
431–6.

13. Shirai K, Iso H, Ohira T, Ikeda A, Noda H, Honjo K, et al. Perceived
level of life enjoyment and risks of cardiovascular disease incidence
andmortality: the Japan public health center-based study. Circulation.
2009;120(11):956–63.

14. Kubzansky LD, Thurston RC. Emotional vitality and incident coro-
nary heart disease: benefits of healthy psychological functioning.
Arch Gen Psychiatr. 2007;64(12):1393–401.

15. Peasey A, BobakM, Kubinova R,Malyutina S, Pajak A, Tamosiunas
A, et al. Determinants of cardiovascular disease and other non-
communicable diseases in Central and Eastern Europe: rationale
and design of the HAPIEE study. BMC Public Health. 2006;6:255.

16. Pearlin LI, Schooler C. The structure of coping. J Health Soc Behav.
1978;19(1):19.

17. Rosenberg M. The association between self-esteem and anxiety. J
Psychiatr Res. 1962;1:135–52.

18. Antonovsky A. Unraveling the mystery of health: how people man-
age stress and stay well. 1st ed. San Francisco: Jossey-Bass;
1987.

19. Sjogren E, Leanderson P, KristensonM. Diurnal saliva cortisol levels
and relations to psychosocial factors in a population sample of
middle-aged Swedish men and women. Int J Behav Med.
2006;13(3):193–200.

20. Sjogren E, Leanderson P, Kristenson M, Ernerudh J. Interleukin-6
levels in relation to psychosocial factors: Studies on serum, saliva,
and in vitro production by blood mononuclear cells. Brain Behav
Immun. 2005.

21. Stamatakis KA, Lynch J, Everson SA, Raghunathan T, Salonen JT,
Kaplan GA. Self-esteem and mortality: prospective evidence from a
population-based study. Ann Epidemiol. 2004;14(1):58–65.

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

23. Appels A, Hoppener P, Mulder P. A questionnaire to assess premon-
itory symptoms of myocardial infarction. Int J Cardiol. 1987;17(1):
15–24.

24. Barefoot JC, Dodge KA, Peterson BL, Dahlstrom WG, Williams Jr
RB. The Cook–Medley hostility scale: item content and ability to
predict survival. Psychosom Med. 1989;51(1):46–57.

25. Kallings LV, Leijon M, Hellenius ML, Stahle A. Physical activ-
ity on prescription in primary health care: a follow-up of phys-
ical activity level and quality of life. Scand J Med Sci Sports.
2007.

26. Khani BR, Ye W, Terry P, Wolk A. Reproducibility and validity of
major dietary patterns among Swedish women assessed with a food-
frequency questionnaire. J Nutr. 2004;134(6):1541–5.

27. Britton A, Marmot M. Different measures of alcohol consumption and
risk of coronary heart disease and all-cause mortality: 11-year follow-
up of the Whitehall II Cohort Study. Addiction. 2004;99(1):109–16.

28. Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concen-
tration of low-density lipoprotein cholesterol in plasma, without use
of the preparative ultracentrifuge. Clin Chem. 1972;18(6):499–502.

29. HemingwayH,MarmotM. Evidence based cardiology: psychosocial
factors in the aetiology and prognosis of coronary heart disease.
Systematic review of prospective cohort studies. BMJ.
1999;318(7196):1460–7.

30. Petticrew M, Gilbody S, Sheldon TA. Relation between hostility and
coronary heart disease. Evidence does not support link. BMJ.
1999;319(7214):917–8.

31. Dubois CM, Beach SR, Kashdan TB, Nyer MB, Park ER, Celano
CM, et al. Positive psychological attributes and cardiac outcomes:
associations, mechanisms, and interventions. Psychosomatics.
2012;53(4):303–18.

32. Fredrickson BL. The broaden-and-build theory of positive emotions.
Phil Trans R Soc London B Biol Sci. 2004;359(1449):1367–78.

33. Kok BE, Fredrickson BL. Upward spirals of the heart: autonomic
flexibility, as indexed by vagal tone, reciprocally and prospectively
predicts positive emotions and social connectedness. Biol Psychol.
2010;85(3):432–6.

34. Nijm J, Kristenson M, Olsson AG, Jonasson L. Impaired cortisol
response to acute stressors in patients with coronary disease.
Implications for inflammatory activity. J Intern Med. 2007;262(3):
375–84.

35. Kristenson M, Garvin P, Lundberg U. The Role of Saliva Cortisol
Measurement in Health and Disease. E-book. Bentham Science
Publishers. 2012.

36. Garvin P, Nilsson L, Carstensen J, Jonasson L, KristensonM. Plasma
levels of matrix metalloproteinase-9 are independently associated
with psychosocial factors in a middle-aged normal population.
Psychosom Med. 2009;71(3):292–300.

37. Glassman AH, O'Connor CM, Califf RM, Swedberg K, Schwartz P,
Bigger Jr JT, et al. Sertraline treatment of major depression in patients

Int.J. Behav. Med. (2015) 22:77–84 83



with acute MI or unstable angina. JAMA J Am Med Assoc.
2002;288(6):701–9.

38. Mitchell AM, Pössel P, Sjögren E, Kristenson M. Hopelessness the
’active ingredient’? Associations of hopelessness and depressive
symptoms with interlukin-6. International Journal of Psychiatry and
Medicine. 2013;45.

39. Swedish National Board of Health and Welfare, Statistical databas,
(computed 2013–11–22).

40. Berkman LF, Blumenthal J, BurgM, Carney RM, Catellier D, Cowan
MJ, et al. Effects of treating depression and low perceived social
support on clinical events after myocardial infarction: the Enhancing
Recovery in Coronary Heart Disease Patients (ENRICHD) random-
ized trial. JAMA J Am Med Assoc. 2003;289(23):3106–16.

41. Liu SS, Ziegelstein RC. Depression in patients with heart disease: the
case for more trials. Futur Cardiol. 2010;6(4):547–56.

42. Baumeister H, Hutter N, Bengel J. Psychological and pharmacolog-
ical interventions for depression in patients with coronary artery
disease. Cochrane Database Syst Rev. 2011(9):CD008012.

43. Fredrickson BL, Cohn MA, Coffey KA, Pek J, Finkel SM. Open
hearts build lives: positive emotions, induced through loving-
kindness meditation, build consequential personal resources. J Pers
Soc Psychol. 2008;95(5):1045–62.

44. Fjorback LO, Arendt M, Ornbol E, Fink P, Walach H. Mindfulness-
based stress reduction and mindfulness-based cognitive therapy: a
systematic review of randomized controlled trials. Acta Psychiatr
Scand. 2011;124(2):102–19.

45. Holzel BK, Carmody J, Vangel M, Congleton C, Yerramsetti SM,
Gard T, et al. Mindfulness practice leads to increases in regional brain
gray matter density. Psychiatr Res. 2011;191(1):36–43.

46. Bishop GD, Kaur D, Tan VL, Chua YL, Liew SM, Mak KH. Effects
of a psychosocial skills training workshop on psychophysiological
and psychosocial risk in patients undergoing coronary artery bypass
grafting. Am Heart J. 2005;150(3):602–9.

47. Orth-Gomer K, Schneiderman N, Wang HX, 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 (SWITCHD). Circ Cardiovasc Qual Outcome.
2009;2(1):25–32.

48. Bergman E, Malm D, Karlsson J-E, Berterö C. Longitudinal study of
patients after myocardial infarction: sense of coherence, quality of life
and symptoms. Heart Lung. 2009;38:129–40.

49. Thombs BD et al. Depression screening and patient outcomes in
cardiovascular care: a systematic review. J Am Med Assoc.
2008;300(18):2161–71.

84 Int.J. Behav. Med. (2015) 22:77–84


	Psychological...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Study Population & Procedures
	Psychological Resources
	Psychological Risk Factors
	Measures of Behavioural and Traditional Risk Factors
	Follow-up of Cardiovascular Outcomes
	Statistical Analysis

	Results
	Discussion
	Strengths and Limitations
	Implications for Clinical Practice

	Conclusions
	References


