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EDITORIAL COMMENT
A Sum Greater Than its Parts
A Composite Psychological Distress Score and
Cardiovascular Risk*
Michael T. Osborne, MD,a,b Antonia V. Seligowski, PHDa,c
C hronic psychological stress has a similar de-
gree of risk for cardiovascular disease
(CVD) compared to traditionally recognized

risk factors.1 Individuals with coronary heart disease
(CHD) may suffer the greatest consequences of
chronic stress in terms of their future CVD risk.2 Puta-
tive mechanisms include lifestyle and behavioral fac-
tors and biological pathways that include increased
sympathetic nervous system activity, stress hormone
disruption, inflammation, and thrombosis.3 Never-
theless, psychological stress has remained chal-
lenging to quantify in the clinical setting, and,
despite clinical overlap between symptoms related
to stress, many pre-existing studies have only lever-
aged assessments of individual psychological con-
structs (eg, depression, anxiety, perceived stress,
anger) to evaluate associations with CVD.4 The rela-
tionship between measures of psychological stress
and CVD risk beyond traditional risk factors also re-
mains incompletely defined. Furthermore, there re-
mains a dearth of evidence regarding effective
therapies to reduce psychological stress that also
meaningfully impact CVD. As such, while psycholog-
ical factors, especially depression, are discussed in
documents from professional societies in the United
States, societies continue to avoid identifying stress
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as an independent risk factor for CVD and do not
recommend screening or treatment for patients with
high stress and CVD.5-7 Accordingly, additional
research is needed to identify an effective assessment
of psychological stress that accounts for a range of
psychological constructs, independently associates
with risk for CVD, and is modifiable by therapies.

The paper by Garcia et al8 in this issue of JACC:
Advances begins to address these gaps. The authors
report an investigation into the relationship between
a composite index of psychological distress on
adverse CVD outcomes and the contribution of this
index to CVD risk prediction in participants with
CHD. The investigators leveraged a cohort of 891
individuals who were previously recruited at a single
institution for 1 of 2 studies: the MIPS (Mental Stress
Ischemia Prognosis Study), which provided 611 sub-
jects with documented stable CHD (based on a clin-
ical event or imaging), and the MIMS2 (Myocardial
Infarction and Mental Stress Study 2), which pro-
vided 280 individuals with prior myocardial infarc-
tion.9,10 These individuals were evaluated at
baseline with questionnaires regarding symptoms of
depression, anxiety, post-traumatic stress disorder,
perceived stress, and anger. Within each cohort, re-
sults were ranked for each questionnaire, averaged,
and split into tertiles. The tertile determination was
then pooled for the combined cohort to create an
overall rank for the distress score to overcome
different cohort sizes and the resulting variation in
raw rankings. Individuals were followed for a me-
dian of 5.9 years for first or recurrent events
including cardiac death, nonfatal myocardial infarc-
tion, and heart failure hospitalization.

Individuals in the highest tertile of composite
psychological distress score had a significantly
increased risk of a first or recurrent CVD event
compared to those in the lowest tertile in each cohort
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separately (adjusted HR in MIPS of 1.47 and in MIMS2
of 2.38) and in the combined cohort (adjusted HR of
2.11). These results remained significant after adjust-
ment for several important demographic (eg, age, sex,
race, family income) and clinical (eg, CVD risk factors
and prior CVD events) variables and remained sig-
nificant when heart failure hospitalizations were
excluded from the outcome measures. The results
were not substantially impacted when separate
measures of psychological stress were evaluated
individually (aside from being attenuated for the
anger assessment) or when the analyses using the
composite psychological distress score were stratified
by demographic or clinical factors. Furthermore,
when the composite psychological distress score was
added to models that included demographic and
clinical risk factors, there was an improvement in the
C-statistic (by 5%), category-free net-reclassification
index (improved risk classification by 46%), and
integrative discrimination index. Collectively, these
results suggest that the composite self-reported
measure of psychological distress may improve risk
stratification in patients with CHD and that it is
noninferior to the individual assessment of each
psychological construct.

There are notable strengths to these data. First, the
included individuals had a spectrum of baseline
psychological health, as those with depression, anx-
iety, and post-traumatic stress disorder and those on
antidepressant medications were included unless
they had features of psychosis. Additionally, the au-
thors accounted for many important demographic
and clinical confounders in their analyses. All events
were stringently adjudicated by 3 investigators. The
implemented psychological distress score equally
weighted several different factors related to chronic
psychological stress and provided a broader assess-
ment than that used by many prior studies. Notably, a
previous study used a similar composite psychologi-
cal distress score in the context of a combined cardiac
rehabilitation and stress management intervention
and demonstrated that an improvement in the score
was associated with a lower risk of adverse CVD
events.11 Accordingly, such a score may offer a brief
and inexpensive clinical assessment that provides
insights into CVD risk and serves as an actionable
measure that may yield CVD benefits.

The study has several limitations that should also
be discussed. Participants came from a single insti-
tution, and all had pre-existing CHD. While it is
possible that disease itself is an important stressor
that drives downstream disease, it is also possible
that reverse causation contributed to these findings
among individuals with more severe CHD, which led
to both greater psychological distress and CVD risk.
The authors attempted to account for this possibility
by adjusting for CVD events that occurred prior to
study entry. Additionally, given that this study
retrospectively evaluated individuals from pre-
existing studies, all potential confounders, including
key lifestyle factors, could not be assessed.

The study offers important findings related to the
risk of psychological distress and CVD, and it provides
an actionable and feasible way to assess psychological
distress as a CVD risk factor in clinical practice.
Additional work remains to broaden clinical attention
to identifying and treating psychological distress in
patients with or at risk for CVD. These findings should
be replicated in additional diverse populations from
multiple institutions and include individuals without
baseline CVD as well as a spectrum of psychological
stress to determine whether the composite risk score
effectively predicts CVD risk in a broad population.
These studies should be designed to assess potential
confounders prospectively and comprehensively.
Additionally, prospective research to link the com-
posite psychological stress score to biomarkers of
stress, such as measures of inflammation and neural
activity that have been linked to stress and stress-
associated CVD, should be performed.3 Interven-
tional studies targeting stress and healthy lifestyle
should include similar composite measures of
distress to determine the effect of interventions on
this measure as well as stress-associated biomarkers
and CVD endpoints. Finally, randomized studies are
needed to explore the role of screening for and
treating individuals with high CVD risk and increased
levels of psychological distress to determine the
impact on a range of outcome variables.

Among a population derived from 2 prospective
studies of CHD patients, a composite assessment of
psychological distress was independently associated
with risk for index and subsequent CVD events and
improved the reclassification of CVD risk. These re-
sults take an important step towards increasing
screening and treatment of psychological distress in
individuals with CHD. Further study is needed to
determine the utility of this composite assessment in
a broad population and to evaluate whether treat-
ments modify the composite assessment of distress
and whether changes in the score are associated with
beneficial CVD outcomes.
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