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Abstract

Evidence of popular interest in the interrelationships between mind, body, and heart disease dates
back to Grecian times and paved the way for modern day scientific inquiry into the relationships
between psychological comorbidities in coronary heart disease. While the systematic evidence
suggests an association of poor medical prognosis and lower quality of life among patients with
coronary heart disease with comorbid psychological conditions, the mechanisms are less well
understood. In this selective review article, the epidemiology, mechanisms, screening, and
treatment recommendations for four common psychological conditions (depression, anxiety,
stress, and insomnia) comorbid with coronary heart disease will be presented. We focus on the
grand challenges and unprecedented opportunities for research in this area in light of the
methodological and technological innovations of the 215t century.
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The interrelationships between mind, body, and heart disease have long piqued the curiosity
of philosophers, doctors, scientists, laypeople, and even emperors and their personal
physicians. Indeed, Napoleon’s favorite physician, Corvisart, wrote that heart disease was
due to “the passions of the mind” (Rosch, 2004). Evidence of this popular interest in the role
of emotion, and later psychological disorder, in cardiovascular disease dates back to ancient
Grecian times and it is this interest that paved the way for the establishment of a new
scientific area of inquiry that has grown exponentially since its early beginnings.

As early as 1937, clinical scientists documented a correlational link between psychological
disorder and coronary heart disease, observing an increased risk of cardiovascular death
among those with “involution melancholia” or late-life depression (Malzberg, 1937). In the
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nearly 80 years since that first observation, much has been gleaned about the relationship
between specific psychological disorders, psychological vulnerabilities, and cardiovascular
morbidity and mortality. The systematic observational evidence overwhelmingly suggests a
heightened risk of poor medical prognosis and lower quality of life among patients with
coronary heart disease and comorbid psychological conditions. The pathophysiological and
behavioral mechanisms driving these associations are starting to be elucidated, and the
scientific advances and technological innovations of the 215t century hold promise for even
deeper mechanistic insights and for novel treatment approaches that could then be tested.
For this selective review, we have chosen to focus on depression, anxiety, stress, and
insomnia /7 those with already existing coronary heart disease because of higher prevalence
of these conditions among patients with CHD compared to the general adult population, the
significant public health burden and economic toll associated with these comorbid
conditions, and the existence of established psychological interventions. We also focus on
the major challenges and novel grand opportunities for future research directions at this
complex intersection of mental and physical disease.

Definition of Coronary Heart Disease

Coronary heart disease (CHD) is a type of cardiovascular disease (CVD) or a class of
diseases that involve the heart or blood vessels (Fuster, 2004). CHD’s primary clinical
manifestations are myocardial infarction (MI) and unstable angina. Stable angina, or short
bouts of chest discomfort with exertion, is also a common manifestation of CHD, though it
is less studied in the psychosocial literature. CHD is the leading cause of years of life lost
worldwide (GBD 2013 Mortality and Causes of Death Collaborators, 2015) and in the
United States.

Common Comorbid Psychological Disorders in Patients with Coronary

Heart Disease

Depression

The prevalence of depression, anxiety, stress, and insomnia is estimated to be higher among
patients with CHD compared to the general adult population (Table), and the association
with excess medical prognostic risk is reviewed for each psychological condition, below. We
note at the outset that almost all of the evidence linking psychological disorders to
prognostic outcomes derives from observational studies. Although most of the studies we
review carefully adjust for plausible confounders, the reader should keep in mind this work
still does not provide a strong basis for making causal inferences. As we discuss later in the
paper, this is a major challenge for research going forward, as the history of medicine is
replete with examples of treatments being adopted based on observational data, and
subsequent in more rigorous evaluations being proven ineffective.

Depression is quickly becoming the leading cause of years of life lived with disability
world-wide (Lopez, Mathers, Ezzati, Jamison, & Murray, 2006). The twelve-month
prevalence of depression in the general population is 7% (Association, 2013). In contrast, in
patients with CHD, up to 20% meet criteria for a Major Depressive Disorder, and up to 47%
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have significant patient-reported depression symptoms (Bush et al., 2005) (Table). In
observational studies, both clinically diagnosed depression and elevated depressive
symptoms predict increased cardiac recurrence and early mortality risk (Nicholson, Kuper,
& Hemingway, 2006). Thus, as many as 7 million of Americans living with CHD are also
suffering with either clinically diagnosed depression or quality-of-life impairing depression
symptoms, and we add half of a million new cases to this public health burden annually.

Specific depressive disorders and vulnerabilities.—There is considerable debate in
the field about the extent to which specific subtypes of depression, namely cognitive/
affective, somatic/affective (de Miranda Azevedo, Roest, Hoen, & de Jonge, 2014) and
anhedonic depression subtypes (K.W. Davidson et al., 2010) account for the depression
—CHD prognostic association. Recent research in the past decade has started to more
explicitly grapple with this question. A recent systematic review found that the somatic/
affective depression subtype relative to the cognitive/affective depression subtype was more
strongly and consistently linked with mortality and cardiac recurrence in patients with heart
disease in models that adjusted for each subtype (de Miranda Azevedo et al., 2014).
Relatedly, there has been some support for the differential prognostic association of
anhedonic depression subtype versus depressed mood subtype and cardiac prognosis
(Damen et al., 2013; K. W. Davidson et al., 2010; Diamond et al., 2014; Doyle, Conroy, &
McGee, 2012).

Although anxiety in the context of CHD is less well-studied than depression, the evidence
suggests that anxiety is also highly prevalent and comorbid with CHD (Moser et al., 2011).
Between 13.4% to 59.5% of CHD patients report elevated levels of anxiety symptoms
following their cardiac event (A. M. Roest, Martens, Denollet, & de Jonge, 2010). Elevated
anxiety levels have been independently associated with increased prognostic risk in CHD
patients, specifically with a 36% increased risk of an adverse cardiac event, including a 71%
increased risk of a cardiac event recurrence and a 23% increased risk of cardiac death (A. M.
Roest et al., 2010); though the models did not account for CHD severity or other
psychological factors that often covary with anxiety, such as depression. However, other
studies that accounted for CHD risk factors and depression have corroborated the results of
this meta- analysis. There is also evidence from studies of otherwise healthy adults that
anxiety and depression are differentially associated with cardiac outcomes. In these studies,
anxiety symptom scores were negatively associated with CHD mortality and
electrocardiographic (ECG) T-wave inversions, whereas depressive symptom scores were
positively associated with odds of CHD mortality and ECG T-wave inversions (Mykletun et
al., 2007; Whang et al., 2014).

Specific anxiety disorders and vulnerabilities.—In the last decade, considerable
research has started to focus on ascertaining the prognostic risks associated with specific
types of anxiety disorders, rather than non-specific anxiety symptoms. For example, in a
prospective study of CHD patients, the prevalence of generalized anxiety disorder (GAD)
was 5.5% (compared to 2.9% in the general adult population, Table), and those with GAD
had an 81-95% increased risk of cardiovascular event recurrence or all-cause mortality than
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those without a GAD diagnosis (American Psychiatric Association, 2013; A.M. Roest,
Zuidersma, & de Jonge, 2012). Additional research has also started to focus on
understanding the independent role of specific dimensions of anxiety or cognitive
vulnerabilities of anxiety and their relation to CHD prognosis (A. M. Roest, Heideveld,
Martens, de Jonge, & Denollet, 2014).

There are numerous psychosocial factors other than depression or anxiety that have been
proposed as markers for cardiovascular recurrence risk in CHD patients. Many of these
constructs fall under the umbrella of chronic stress (Alan Rozanski, 2014). Chronic stress
can result from numerous life circumstances where a person feels on an ongoing basis that
environmental demands outstrip coping sources, and have been operationalized in the
literature as lasting social isolation, lack of control or autonomy at work, conflictual spousal
and family relationships, impoverished economic circumstances, and war-related upheaval.
Interested readers are encouraged to consult reviews linking these experiences with CVD
incidence and progression (Everson-Rose & Lewis, 2005; A. Rozanski, Blumenthal,
Davidson, Saab, & Kubzansky, 2005)Smith & Baucom, 2017; Steptoe & Kivimaki, 2012).

Specific stress disorders and vulnerabilities.—In addition to general chronic stress,
observational studies in the past decade have indicated a consistent association between
posttraumatic stress disorder (PTSD), a specific stress disorder that is now classified as a
Trauma and Stressor-Related Disorder, incident CHD, and also poor CHD prognosis
(Cohen, Edmondson, & Kronish, 2015; Force, 2009; Marrelli, Tondora, & Hoge, 2005).
While far less research has focused on the association of PTSD and medical prognosis in
CHD patients, several recent meta-analytic studies have found that CHD-induced PTSD, or
PTSD that is due to an acute life-threatening CHD event such as an acute coronary
syndrome event, is prevalent in as many as 32% of CHD patients (Edmondson et al.,
2012)Table), compared to 3% in the general adult population (Association, 2013). Further,
CHD-induced PTSD relative to no PTSD is associated with a doubled risk of an adverse
clinical outcome such as re-hospitalization, recurrent cardiac event, or death in CHD patients
(Cohen et al., 2015; Marrelli et al., 2005; Shemesh et al., 2004).

The prevalence of sleep disturbances in CHD patients is markedly higher than in the general
population. For example, between 50-74% of ACS survivors report poor sleep quality or
sleeping less than 7 hours per night after hospitalization, compared to 33% of the general
population (Alcantara, Peacock, Davidson, Hiti, & Edmondson, 2014; Leineweber,
Kecklund, Janszky, Akerstedt, & Orth-Gomer, 2003; Luyster, Strollo, Zee, & Walsh, 2012;
“Unhealthy sleep-related behaviors——12 States, 2009,” 2011). Further, sleep disturbances
such as sleeping less than 7 hours in the month after a CHD event has been associated with a
52% increased risk of an adverse cardiac event or death among CHD patients (Alcantara et
al., 2014).

Specific sleep disorders and vulnerabilities.—While the overwhelming evidence
base has focused on sleep and the incidence of CHD and cardiovascular risk factors,
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diagnosable sleep disorders (and not just sleep disturbances or deficits) such as obstructive
sleep apnea (OSA), are also highly prevalent in patients with CHD and associated with
adverse prognostic outcomes (readers are encouraged to consult with the “Sleep and
Circadian Rhythms” article in this special issue for more detailed coverage of sleep
disorders and cardiovascular disease).

Of note for psychological science, a disproportionate amount of research on sleep and CHD
has focused on OSA and other sleep disordered breathing conditions, leaving significant
gaps in our understanding of the association of insomnia and CHD. Yet, insomnia is the
most prevalent sleep disorder in the United States, most commonly treated with
psychological interventions, and characterized by autonomic hyperarousal, a pathogenic
mechanism associated with increased cardiovascular risk. Indeed, in the general population,
10% of adults meet diagnostic criteria for insomnia, and a third exhibit insomnia symptoms
(Association, 2013). Among patients with CHD, the exact prevalence of clinical insomnia is
unknown, though insomnia symptoms are endorsed between 3.3% to 36.2% in those at risk
of CHD (Laugsand, Vatten, Platou, & Janszky, 2011) Table). A recent meta-analysis found
that insomnia was associated with a 45% increased risk of developing or dying from
cardiovascular disease (Sofi et al., 2014).

Mechanisms Linking Psychological Comorbidities to Coronary Heart

Disease Prognosis

There has been considerable interest in understanding why psychological comorbidities are
associated with adverse prognosis in patients with CHD. Because of page constraints, we do
not provide a detailed treatment of this voluminous literature here. However, we encourage
interested readers to seek out any of several excellent reviews focused explicitly on
mechanisms (Burg et al., 2013; Everson-Rose & Lewis, 2005; J. H. Lichtman et al., 2008;
Matthews & Gallo, 2011; Steptoe & Kivimaki, 2012).

Unidirectional Hypotheses.

Much of the extant research is grounded in unidirectional hypotheses about causality,
wherein comorbidities are thought to give rise to behavioral and/or biological processes that
hasten the recurrence or progression of disease (Figure). This body of work can be loosely
categorized into studies that have focused on iatrogenic, behavioral, or biological
hypotheses. With regard to iatrogenesis, some of the earliest research in this literature
considered whether prognostic associations were simply artifacts of toxicity related to the
use of anti-depressant medications (Spurious Model, see Figure). Prior to the advent of
serotonin reuptake inhibitors (SRIs), depressed patients were commonly prescribed
monoamine oxidase inhibitors and tricyclic anti-depressants. Both of these classes of drugs
have side-effect profiles that can include cardiac toxicities (Sheline, Freedland, & Carney,
1997). Nonetheless, studies consistently found elevated rates of morbidity and mortality
among CHD patients who were depressed but free of anti-depressants, illustrating that
mood’s association with prognosis was not simply a product of iatrogenesis (Glassman &
Shapiro, 1998; Sheline et al., 1997).
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Research on putative behavioral mechanisms focuses on cigarette smoking, alcohol use,
physical inactivity, poor nutrition, and non-adherence with cardiac treatment and
rehabilitation, all of which are more prevalent in depressed patients with CHD, compared to
non-depressed patients (A. Rozanski et al., 2005). Despite these associations, research has
struggled to document formal evidence of mediation, wherein the candidate behavioral
mechanism explains a substantial proportion of the excess morbidity and mortality that is
attributable to the association with depression. Further, in CHD patients with other
psychosocial comorbidities, little is known about the distribution of presumptive behavioral
and lifestyle mediators. This is a key area for future research.

The same themes characterize the literature on candidate biological mechanisms. Research
shows that among CHD patients, depression is associated with a variety of biological
processes known to contribute to recurrence, progression, and mortality. These processes
include cardiac autonomic dysfunction, impaired endothelial functioning, low-grade
inflammation, platelet hyperactivity and increased coagulation, and a tendency to experience
stress-induced myocardial ischemia (Carney & Freedland, 2009; Poole, Dickens, & Steptoe,
2011). This is methodologically challenging work to do, and the most appropriate
conclusion at this point is probably “the jury is still out.” With biological mediators,
mechanistic research is further complicated by the dynamic nature of CHD’s underlying
pathophysiology (Burg et al., 2013). Most of the extant research has assessed presumptive
mediators on a single occasion, and as a consequence likely to have missed the key
biological transitions and/or trajectories that underlie differential prognosis.

Individuals with high levels of chronic stress, anxiety, and sleep problems also show many
of the same CHD-relevant biological patterns noted above, including cardiac autonomic
dysfunction, impaired endothelial functioning, low-grade inflammation, and platelet
hyperactivity (Davies & Allgulander, 2013; Edmondson & Cohen, 2013; Everson-Rose &
Lewis, 2005; Motivala, 2011; Steptoe & Kivimaki, 2012). However, much of the evidence
regarding these associations derives from studies of otherwise healthy individuals. Thus, it
remains unclear whether similar patterns are evident in CHD patients, and what role(s) they
play in prognosis.

Multidirectional Hypotheses.

Other mechanistic research is rooted in a multidirectional framework. Unlike the research
described above, which generally assumes a linear chain of events (comorbidity to mediator
to prognosis for direct causality or the opposite for reverse causality, Figure), this line of
thinking emphasizes the role that common underlying processes play in driving both
comorbidities and prognosis. One version of this hypothesis revolves around atherosclerosis
itself (Taylor, Aizenstein, & Alexopoulos, 2013), and postulates that greater systemic plaque
burden reduces blood flow to the brain (causing depression) and the heart (worsening
prognosis). Another version focuses on genetic liabilities that predispose individuals to both
mood disorders and cardiac diseases (see Figure for 3@ common cause model). There are
numerous categories of such genes, including those encoding proteins involved with
serotonergic neurotransmission, adrenergic signaling, the renin-angiotensin system, platelet
aggregation, and inflammatory activity, among others (McCaffery et al., 2006). A third
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version focuses on the possibility of a common pathogenic role for inflammation (G.E.
Miller & Blackwell, 2006; Shimbo, Davidson, Haas, Fuster, & Badimon, 2005; Steptoe &
Kivimaki, 2012) in both psychological comorbidity and CHD prognosis (see Figure for
Bidirectionality model). Higher inflammatory biomarkers are found in conjunction with
depressive and anxious symptoms, PTSD, insomnia, and SDB, as well as chronic stressors
related to work, family, and socioeconomic status (Howren, Lamkin, & Suls, 2009; G. E.
Miller, Chen, & Parker, 2011; Motivala, 2011).

Although there is preliminary evidence to support each of these hypotheses (McCaffery et
al., 2006; Motivala, 2011; Poole et al., 2011; Taylor et al., 2013), logistical, financial, and
technical roadblocks have precluded definitive studies. With the advent of methods to
noninvasively monitor inflammatory activity in plaque (Tarkin, Joshi, & Rudd, 2014), and
technical advances that enable deep, cheap, and rapid sequencing of large segments of the
genome (O’Donnell & Nabel, 2011), future research should have the tools needed to glean
deeper insights about these pathways. Nonetheless, formidable logistical and financial
challenges will remain, as definitive studies will require much larger cohorts of patients and
more follow-up assessments than are typical in this field.

Screening for Psychological Comorbidities in Coronary Heart Disease

The strength of the associations between depression and CHD has led many to advise
universal depression screening for all CHD patients and referral for treatment when
indicated. This approach is endorsed by European cardiology societies (Graham et al.,
2007), the British health care system (National Institute for & Clinical, 2009), and has been
incorporated into a recent advisory from the American Heart Association (Judith H.
Lichtman et al., 2014), and endorsed by the American Psychiatric Association. Specifically,
these advisories recommend administering a depression screening questionnaire to patients
with CHD and referring those who screen positive to a professional qualified to diagnose
and manage depression. The universal screening recommendation has been controversial
(Carney, Freedland, & Jaffe, 2009; Thombs, Jewett, Knafo, Coyne, & Ziegelstein, 2009;
Whang & Davidson, 2009; Whooley, 2009; Ziegelstein, Thombs, Coyne, & de Jonge, 2009).
Partly in response to it, Thombs et al conducted a systematic review of the literature
(Thombs et al., 2008) and found no trial that actually tested whether depression screening
was beneficial in patients with CHD. This is a pressing question for the field to answer, with
significant clinical and economic importance. Given the stakes, we believe a large-scale
randomized screening trial is warranted. It will also be important to determine whether
screening and referral to treatment benefits CHD patients with anxiety, stress, PTSD, or
sleep problems.

Psychological and Behavioral Interventions for Psychological

Comorbidities in Coronary Heart Disease

As reviewed above, adults with CHD are quite likely to have comorbid psychological
conditions such as depression, anxiety, stress, and insomnia, each of which are associated
with compromised quality of life, increased health care and societal costs, increased
recurrence of cardiac events, and shortened life. Once a case has been detected, there are
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several evidence-based therapies, namely cognitive behavioral therapy (CBT), interpersonal
psychotherapy (IPT), and problem solving therapy (PST) that have been shown to be
efficacious at treating psychological disorders in CHD patients. The majority of the
randomized controlled trials (RCTs) that provide the evidence base for these psychological
and behavioral therapies have focused on the treatment of depression, though a few RCTs
have also focused on psychological treatments for anxiety and stress reduction. The
literature is simply sparse on the use of psychological treatments for either PTSD or
insomnia in adults with CHD.

Among adults with CHD, a recent systematic review supports prior studies indicating that
psychological interventions for depression (including CBT, IPT, as well as supportive
therapy) compared to usual care are beneficial for the treatment of depression, though the
effect size is small and the trials too small to test for mortality or recurrent cardiac event
differences (Baumeister, Hutter, & Bengel, 2011; Whalley, Thompson, & Taylor, 2014).
Comparative studies of the differential effect sizes of varying psychological treatments for
depression in CHD patients have found that PST and CBT exhibit the largest reductions in
depression and depressive symptoms (standardized mean differences=0.34, 0.23,
respectively), though the highest quality randomized controlled trials suggest superior
effects for CBT (Dickens et al., 2013). In contrast, other studies find no differences among
psychological approaches in depression outcomes for CHD patients (Baumeister et al.,
2011). Importantly, though most of these meta-analytic findings have not found improved
medical prognostic risks associated with the treatment of depression, recent results from the
IMPACT trial indicate that among those without baseline CHD, collaborative treatment for
depression (psychotherapy and antidepressants) resulted in 48% reduced risk of the first
CHD event compared to those in usual care, though this was not found for the CHD patients
for a second event (Stewart, Perkins, & Callahan, 2014).

Few studies have focused on the treatment of anxiety and stress in the context of CHD,
(Whalley et al., 2014). Indeed, in most treatment studies to date, anxiety and stress have
been treated as secondary outcomes, and effect sizes for these conditions were not routinely
reported. Nonetheless, pooled analyses of RCTs testing the effectiveness of psychological
interventions for anxiety (including cognitive techniques, relaxation training, and social
support) indicate effect sizes for anxiety that are of equal magnitude to those observed for
depression among patients with CHD (standardized mean differences=0.25) (Whalley et al.,
2014). Although there are some small, single trials for stress reduction alone in patients with
CHD (Gulliksson et al., 2011; Schneider et al., 2012), or the combination of stress
management and cardiac rehabilitation (Blumenthal et al., 2016), there are no systematic
reviews of this evidence base. To our knowledge there are also no published empirical
studies on the treatment of PTSD among patients with CHD.

While CBT for insomnia (CBT-I) is the gold standard psychological treatment for insomnia
among adults without CHD (M. Irwin, Cole, & Nicassio, 2006), to our knowledge, there are
no published RCTSs that have examined the effectiveness of CBT-1 for insomnia symptom
reduction and cardiac prognosis in adults with CHD. Recent studies have shown that CBT-I
was associated with improved sleep quality and cardiovascular disease risk factor reduction
among patients with chronic medical conditions, some of whom had CHD. For example,
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participation in CBT-1 or Tai Chi relative to a sleep seminar control was associated with
improved sleep quality and reduced biomarker disease risk (high-density lipoprotein, low-
density lipoprotein, triglycerides, hemoglobinAlc, glucose, insulin, C-reactive protein, and
fibrinogen) in a sample of older adults with comorbid medical conditions including CHD
(Carroll et al., 2015; M. R. Irwin et al., 2014). Similarly, in a sample of patients with chronic
insomnia and comorbid medical conditions including CHD, those randomized to the CBT-I
treatment condition versus those randomized to the stress management curriculum condition
exhibited improved subjective sleep quality (Rybarczyk et al., 2005).

Behavioral and Lifestyle Interventions for Psychological Comorbidities in
Coronary Heart Disease

Approximately 36 percent of all deaths that occurred in the United States in 2000 were in
turn attributable to behavioral or lifestyle factors, including tobacco use, poor diet, physical
inactivity, and alcohol (Mokdad, Marks, Stroup, & Gerberding, 2004). In the context of
cardiovascular disease, 2009 estimates suggest that high blood pressure accounts for 45% of
all deaths, followed by overweight—obesity, physical inactivity, high LDL cholesterol,
smoking, high dietary salt, high dietary trans fatty acids, and low dietary omega-3 fatty
acids. Some have argued that we should target the mechanism that is implicated in both the
psychological comorbidity and the behavioral/lifestyle risk factors in patients with CHD or
at risk for CHD, to improve both their mental and physical well-being. For example, in one
trial, participants randomized to a Mediterranean lifestyle program compared to usual care
exhibited greater improvement in both psychological well-being and reduction in multiple
lifestyle risk factors (diet, physical activity, stress management) in women at risk for CVD
(Toobert, Strycker, Glasgow, Barrera Jr, & Angell, 2005). Systematic reviews of cardiac
rehabilitation, and exercise improvement specifically, have also shown reductions in
cardiovascular mortality, and improvements in depression in patients with CHD (Anderson
et al., 2016; Rutledge, Redwine, Linke, & Mills, 2013). Thus, while this is a relatively new
field of intervention research, to target multiple behaviors alongside the psychological
comorbidity, much work has to be done in this area to understand timing or order of the
treatments offered, and how much synergy can be expected by targeting many issues at the
same time in patients with CHD.

Challenges and Potential Grand Opportunities for Future Research

Challenges

While the field has grown substantially since the early writing of Corvisant, three formidable
challenges remain that impede its progress.

First, most of the empirical research in support of a link between psychological conditions
and CHD recurrence risk is based on observational research where causality is difficult to
ascertain and the relationships observed might be spurious or epiphenomenal. In other
words, though there may be systematic evidence of a prospective association between
psychological conditions and CHD prognosis, many of these studies cannot rule out other
intervening or third variables. In fact, we have many situations in which observational and
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biomechanistic reasoning has resulted in the adoption of treatments that, when rigorously
tested by clinical trials, do not improve disease outcomes (Prasad, 2013). We also have
situations in which no known mechanism exists to understand an observation, and yet
treatments are effective when tested in clinical trials—such as aspirin for CHD recurrence
(Miner & Hoffhines, 2007). Both of these potential errors suggest we need treatment trials to
truly test the causal association among our psychological comorbidities, hypothesized
mehanisms, and CHD recurrence.

Second, there is substantial construct and measurement overlap among many of the
psychological conditions comorbid in coronary heart disease, yet most studies have assessed
each psychological condition in isolation, ignoring the issue of measurement and construct
overlap. Similar issues have been raised in parallel discussions of negative affect in
psychopathology research and assessment (Smith, 2010). For example, in relation to CHD,
one comprehensive literature review concluded that the considerable co-variation between
depression and anxiety, both in its measurement and as risk factors for CHD, may contribute
to the inconsistent epidemiological findings on the association of psychological conditions
and CHD prognosis in clinical samples (Suls & Bunde, 2005). Indeed, measures of anxiety
and depression often include items that assess both constructs and the two are themselves
highly comorbid (Suls & Bunde, 2005). Additionally, sleep disturbances are also often
included as single items in measures of anxiety, depression, and stress, thereby further
contributing to the measurement and construct overlap, and making it difficult to disentangle
the independent versus the shared association of sleep disturbances and other psychological
conditions, on CHD prognosis. To address these measurement and construct concerns,
scholars have suggested a focus on underlying psychological vulnerabilities such as a
general predisposition towards negative affectivity instead of purported discrete
psychological conditions (Suls & Bunde, 2005). However, most of the contemporary
empirical research continues to study psychological conditions in isolation, at one time
point, and without assessment of the underlying vulnerabilities, with some exceptions
(Alcantara et al., 2015; Burg et al., 2013).

Third, we currently have predominantly non-specific mechanistic hypotheses about the
pathophysiology and pathways associated with different psychological comorbidities of
CHD. Whether there are common mechanistic pathways in reality, or whether the
hypotheses about pathways and mediators were thought to be the same in part because of the
method and construct problem listed above, is unknown. The issues of method,
measurement, and construct overlap will have to be tackled with more precision before we
can begin to address if there are unique, or common mechanisms implicated in the worse
prognosis suffered by those patients with both CHD and one of these psychological
comorbidities.

Potential Grand Opportunities

Recent transformations in healthcare management along with the scientific advances in
psychological science of the 215t century create novel opportunities to address the grand
challenges involved in managing CHD patients with depression, anxiety, PTSD, and
insomnia. We detail four such opportunities.
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First, we simply must conduct a definitive randomized controlled trial of depression
screening, and another one on depression treatment in patients with CHD. Without such a
trial, powered to mortality and CHD recurrence, with appropriate assessment of depression
improvement, and a sample representative of the racial/ethnic diversity of the US, reviews of
observational literature will simply continue to speculate about whether depression is casual
in the etiology of premature death and impoverished quality of life for all patients with CHD
(Davidson, 2017). One might wonder why the ENRICHD randomized trial does not answer
this call (Berkman et al., 2003). The ENRICHD trial targeted those with social isolation
and/or depression, and was designed to treat both of these risk factors. Much has been
learned since the important lessons of ENRICHD about the timing, type, and target of
depression treatment needed by depressed patients with CHD, and these lessons should be
applied to a definitive depression treatment trial. Tempting as it is to call for additional,
simple, prospective observational studies, as these are the most feasible to conduct in this
field, we need a definitive trial to disentangle the complex associations that have been noted
throughout this article.

Second, technological and conceptual breakthroughs will also provide opportunities for
deeper mechanistic insights. For example, thanks to advances in cardiac imaging,
researchers can now noninvasively monitor inflammatory activity of atherosclerotic plaques
along the cardiac tree (Tarkin et al., 2014). Methods like this will provide unprecedented
opportunities for behavioral researchers to peer inside the body, and test mechanistic
hypotheses at a level of resolution that until today was only possible in animal models.
Many of the culprit pathways will be familiar to biobehavioral scientists, as they involve the
sympathetic nervous system and its modulation of inflammatory cells. By following the
leads generated by this preclinical research, and taking advantage of new technologies, the
field is poised to make large mechanistic strides in the coming decade, and may prove
invaluable in discovering the true underpinnings of the association of these psychological
comorbidities and CHD, particularly when done as ancillary to a large, definitive trial.

Third, the time may be ripe to start targeting some of the putative common mechanisms for
the poor prognosis in these patients, and this may alter the trajectory or the course of either
or both of their current diseases. Many interesting common mechanisms have been
suggested, and the investigation of these mechanisms warrants early basic behavioral science
investigation into their mutability and utility. So, for example, targeting the self-regulation
deficits noted in patients with these comorbidities might reveal some interesting insights into
the processes by which the psychological and cardiovascular dysregulations are related to
each other (Alcantara et al., 2014). Other interesting candidate common mechanisms include
some of the psychosocial vulnerabilities, such as anhedonia or poor habit formation
tendencies. Stress reactivity is another common mechanism that has long been suspected as
linking the psychologic comorbidities with cardiovascular disease, and any experimental
manipulation of these, whether in animals or in humans (Grippo & Johnson, 2009), would
prove to be very enlightening. Again, however, without a programmatic move into
experimental and interventional designs, we will not know if the association of these
psychological states with the disease processes involved in CHD is causal or spurious.
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Fourth, there are psychological and behavioral interventions that target multiple
psychological comorbidities and/or psychological and cardiovascular factors simultaneously
and it may be time to shift more vigorously into this type of trial design. For example, in a
single-blind, randomized clinical trial of 183 patients hospitalized for acute coronary
syndrome, heart failure, or arrhythmia and with symptoms of depression, generalized
anxiety, or panic, Huffman and colleagues tested whether telephone-based collaborative
mental health care treatment, delivered by a social worker and a team of psychiatrists, could
improve mental and physical health across 6 months of treatment compared with usual care
(Huffman et al., 2014). They found statistically and clinically significant improvements in
mental health-related quality of life—the trial’s primary outcome. Separately, Norlund et al,
2015 is testing whether an online platform of CBT (iCBT) is effective for the treatment of
both depression and anxiety in CHD patients (U-CARE Heart) (Norlund, Olsson, Burell,
Wallin, & Held, 2015). The recent demonstrated benefits of a unified protocol for
transdiagnostic treatment of affective disorders compared to a single-disorder protocol lend
support to the potential for multiple-syndrome targeting therapies to confer similar benefits
for CHD patients (Barlow et al., 2017). Importantly, these multi-syndrome targeting
therapies can now be provided over the telephone, and with remote monitoring of the
patient, which is both cost-effective and removes barriers to treatments for patients with
mobility or transportation issues.

Conclusion

The significant changes in health care delivery and practice and the great advances in
psychological science of the 215t century make this an exciting time for those of us invested
in bridging psychology, medicine, medical informatics, public health, and behavioral
cardiology to lower the public health burden for adults with CHD and comorbid
psychological disorders and improve population health. Although as a field we continue to
face grand challenges concerning overlap of psychological disorders and vulnerabilities,
non-specific mechanistic hypotheses and designs, and lack of definitive evidence regarding
the public health benefits of screening and treatment of psychological comorbidities in the
context of CHD, the methodological and technological innovations, as well as the health
policy disruptions of the 215t century create unprecedented opportunities for future research
in this area. The time is now to move vigorously and purposefully toward more basic
behavioral science on this topic, and more interdisciplinary team intervention science
conducted with our colleagues from related disciplines to conduct the definitive trials needed
to inform the care of these patients with mental and medical life-long disorders. Let us
remember that it is our patients, those with both psychological and coronary heart disease,
who bear a disproportionate burden of suffering, who will stand to benefit the most from the
resolution of the grand challenges identified in this review article.
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Figure.
Unidirectional and Multidirectional Models of Mechanisms Linking Psychological

Comorbidities to Coronary Heart Disease
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Table.

Prevalence of Selected Psychological Disorders in the General Population and in the Coronary Heart Disease
Population

Target Psychological Twelve-Month Prevalencein  Prevalencein Coronary

Disorder General Population Heart Disease Population
Depression 117.0% 20%

GAD 2.9% 5.5%

PTSD 3.0% 32%

Insomnia 10% Unknown

Note. GAD= Generalized Anxiety Disorder; PTSD = Posttraumatic Stress Disorder
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