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Background: Among cardiac patients, positive psychologic factors are consistently linked with superior clinical
outcomes and improvement in key markers of inﬂammation and hypothalamic-pituitary-adrenal axis functioning. Further, positive psychology interventions
(PPI) have effectively increased psychologic well-being
in a wide variety of populations. However, there has been
minimal study of PPIs in cardiac patients, and no prior
study has evaluated their effect on key prognostic
biomarkers of cardiac outcome. Accordingly, we investigated the effect of 3 distinct PPIs on risk biomarkers in
cardiac patients. Methods: In an exploratory trial, 69
patients with recent coronary artery bypass graft surgery
or percutaneous intervention were randomized to (1) one
of three 6-week in-person PPIs (based on the work of
Seligman, Lyubomirsky, or Fordyce) or (2) a wait-list
control group. Risk biomarkers were assessed at baseline,
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postintervention (7 weeks), and at 15-week follow-up.
Between-group differences in change from baseline
biomarker levels were examined via random effects
models. Results: Compared with the control group,
participants randomized to the Seligman (B ¼ 2.06;
p ¼ 0.02) and Fordyce PPI (B ¼ 1.54; p ¼ 0.04) had
signiﬁcantly lower high-sensitivity C-reactive protein
levels at 7 weeks. Further, the Lyubomirsky PPI
(B ¼ 245.86; p ¼ 0.04) was associated with a
signiﬁcantly lower cortisol awakening response at
7 weeks when compared with control participants. There
were no other signiﬁcant between-group differences.
Conclusion: Despite being an exploratory pilot study with
multiple between-group comparisons, this initial trial offers
the ﬁrst suggestion that PPIs might be effective in reducing
risk biomarkers in high-risk cardiac patients.
(Psychosomatics 2016; 57:359–368)
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Positive Psychology for Cardiac Patients
Key words: positive psychology, intervention, coronary artery disease, inflammation, HPA-axis functioning,
randomized controlled trial.

INTRODUCTION
Coronary artery disease (CAD) is the world’s leading
cause of death.1 Psychologic factors play an important
role in the morbidity and mortality associated
with CAD. For example, depression in patients with
CAD is associated with approximately double the risk
of mortality and other adverse cardiac events, and these
relationships are independent of traditional cardiac risk
factors.2–4 Anxiety is also prospectively associated with
a higher risk of mortality and major cardiac events in
patients with CAD.5,6 However, interventions targeting
these negative psychologic syndromes in patients with
heart disease have shown limited effects on cardiac
morbidity and mortality.7,8
In contrast, positive psychologic constructs are
associated with superior cardiovascular outcomes.9,10
Positive affect has been associated with beneﬁcial
cardiovascular health and possibly superior immune
functioning.11 Likewise, other positive constructs, including optimism,12,13 vitality,14,15 positive affect,16,17 wellbeing,18,19 and sense of control20 have also been associated with reduced cardiac morbidity and mortality,
along with improved status of physiologic markers of
cardiac prognosis, in many cases independent of the
adverse effects of negative psychologic states such as
depression.21
The relationship between positive psychologic factors and cardiac outcomes is often considered to be
mediated via 2 potential pathways: health behavior and
physiologic mechanisms. Positive psychologic factors,
measured at baseline, are associated with greater participation in key health behaviors, including following a
healthy diet, smoking cessation, and increased physical
exercise,9,10 all of which are strongly related to cardiac
outcome.22 Though physiologic effects have been less
well studied, positive psychologic factors have also been
linked to adaptive hypothalamic-pituitary-adrenal
(HPA) axis functioning and reduced inﬂammation.23–25
Such ﬁndings may be important given that these
markers are associated with adverse cardiac events
and that HPA-axis dysfunction and inﬂammation may
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be mediational pathways by which depression leads to
higher rates of mortality in patients with CAD.26
Positive psychology interventions (PPIs) use systematic exercises to cultivate positive effect, optimism, and other positive psychologic factors. PPIs have
consistently reduced distress and improved well-being
in healthy populations and patients with mental health
symptoms.27,28 However, despite the clear relationships between positive psychologic constructs and
cardiac outcomes, very few studies so far have
speciﬁcally investigated the application of PPIs in
cardiac populations. In a small 3-arm pilot trial, an
8-week, telephone-based PPI led to greater (though
nonsigniﬁcant) improvements in mood, anxiety, and
quality of life when compared with both an active
control group (Relaxation Response) or an attentionmatched control group (a control condition that
matches the amount of attention patients receive in
the intervention condition, but lacks speciﬁc therapeutic content) among patients hospitalized for an
acute coronary syndrome or heart failure.29 Among
patients who had just received a percutaneous coronary intervention, Peterson et al.30 compared a positive affect/self-afﬁrmation intervention to patient
education alone. Patients in the positive affect/selfafﬁrmation group had a signiﬁcant increase in physical
activity and a decrease in depressive symptoms,
though there were no differences in rates of cardiac
events and cardiac biomarkers.
The question of whether PPIs can lead to improvements in physiologic biomarkers associated with CAD
progression and outcomes has remained unanswered.
Accordingly, in this secondary analysis of a randomized controlled trial of 6-week PPIs in patients with
CAD (in which PPIs led to signiﬁcant improvements in
psychologic outcomes31), we examined the effects of
PPIs on inﬂammatory makers and HPA-axis function.
We hypothesized that the PPIs would be associated
with greater reductions of inﬂammatory markers and
cortisol awakening response (CARg) postintervention,
when compared with participants in the wait-list
control condition.
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