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BACKGROUND: There is conflicting evidence as to the impact of mental health treatment on outcomes in patients with heart
disease. The aim of this study was to examine whether individuals who received mental health treatment for anxiety or depres-
sion after being hospitalized for ischemic disorders or heart failure had a reduced frequency of rehospitalizations, emergency
department visits, or mortality compared with those who did not receive treatment.

METHODS AND RESULTS: A population-based, retrospective, cohort design was used to examine the association between psy-
chotherapy or antidepressant medication prescription and health service utilization and mortality in patients with coronary ar-
tery disease or heart failure and comorbid anxiety or depression. Those receiving versus not receiving mental health treatment
were compared based on the frequency of rehospitalization, emergency department visits, and mortality. The study sample
included 1563 patients who had a mean age of 50.1 years. Individuals who received both forms of mental health treatment for
anxiety or depression were 75% less likely to be rehospitalized, 74% less likely to have an emergency department visit, and
66% less likely to die from any cause.

CONCLUSIONS: Mental health treatment for anxiety or depression has a significant impact on outcomes in patients with car-
diovascular disease consisting of reduced hospitalizations, emergency department visits, and in some conditions improved
survival.
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important cause of increasing health care costs in

industrialized nations.! Among the most prevalent
forms of heart disease, projections suggest that heart
failure (HF) will increase 48% by 2030, resulting in over
8million adults with this condition, with costs reaching
$30.7 billion. By 2030, HF-related costs are estimated
to increase by 127%.2 Multiple studies have demon-
strated that depression is common in those with HF
and has a significant impact on morbidity and mortal-
ity.%-8 Similarly, depression has a major impact on out-
comes in patients with coronary artery disease (CAD).

Heart disease is a leading cause of death and an

Following the landmark study by Frasure-Smith and
colleagues® on depression and cardiovascular disease
(CVD), multiple studies have addressed the relationship
between depression and CAD, and more recently anx-
iety has similarly been studied.'"'? Research regarding
the relationship between anxiety, CAD, and HF is not
as extensive as that on depression, although one early
study showed that phobic anxiety was a risk factor.'
A meta-analysis found that generalized anxiety disor-
der independently predicted CAD while controlling for
depression." Another study found that anxiety was
associated with a 41% increased risk of both CAD
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CLINICAL PERSPECTIVE

What Is New?

e Treatment of anxiety and depression signifi-
cantly reduces hospital readmission and emer-
gency department visits in those with heart
disease who have been admitted to the hospital.

e The impact of any mental health treatment on
heart disease outcomes has not previously
been clearly demonstrated.

e The treatment of anxiety and depression
has a significant impact on heart disease
outcomes.

What Are the Clinical Implications?

e Patients with heart disease should be screened
for anxiety and depression.

e Those identified through screening for anxiety
and depression should undergo further diag-
nostic evaluation for these disorders.

e Patients with a definitive diagnosis of anxi-
ety or depression should undergo appropriate
treatment to improve cardiovascular outcomes
as well as to treat the primary mental health
diagnosis, and collaborative care between
cardiovascular experts and mental health pro-
fessionals should be established to advance the
care of those with heart disease.

Nonstandard Abbreviations and Acronyms

SADHEART Sertraline Antidepressant Heart

Attack Randomized Trial
Sertraline Against Depression
and Heart Disease in Chronic
Heart Failure

SADHART-CHF

incidence and mortality and a 35% increased risk of
HF.'®> More research on anxiety, CAD, and HF may be
useful in that anxiety and depression may share com-
mon causes.'®®

In addition to morbidity and mortality, CVD with
concomitant anxiety incurs significant health care
costs through hospitalizations and emergency depart-
ment (ED) visits.'® Much like depression, anxiety is a
predictor of ambulatory health care use and rehospi-
talization.??! A recent study of patients with HF noted
that anxiety, depression, or their combination signifi-
cantly contributed to all-cause mortality but did not
predict rehospitalization.® In contrast, Suzuki and col-
leagues* found that comorbid anxiety and depression
were predictive of both rehospitalization and mortality
in patients with HF.
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Evidence for the impact of mental health treat-
ment for anxiety or depression on outcomes in HF
and CAD remains conflicting. Although patients with
CVD frequently experience anxiety and depression, a
Cochrane systematic review found little evidence that
psychologic treatments are associated with improve-
ment in clinical outcomes in patients with CAD or HF.??
This was similarly true for more recent trials including?
SADHEART (Sertraline Antidepressant Heart Attack
Randomized Trial), which found that sertraline is safe
for use with patients with CVD. However, this study
was not designed to investigate CVD outcomes.?

In addition to their economic impact, heart disease,
depression, and anxiety substantially impair quality of
life.8 They are mechanistically linked such that each
contributes to the progression of the other further con-
tributing to diminished quality of life.” Indeed, coexis-
tence of depression results in perception of symptom
severity that exceed measures of actual functional
impairment.?®

The aim of this study was to use a public database
to examine the impact of psychotherapy or psycho-
pharmacologic treatments on adverse outcomes in
patients admitted to the hospital with CAD or HF and
who were diagnosed with anxiety or depression. The
findings provide novel insight into the impact of mental
health interventions on outcomes in patients with HF
and CAD.

METHODS

Data Availability

The data that support the findings of this study are
available from the corresponding author upon request.

Design and Study Cohort

The study was approved by the Ohio State University’s
institutional review board. The review board granted a
waiver of consent given that obtaining consent would
prohibit performance of this retrospective large data-
base analysis. As described below, patients were iden-
tified who were hospitalized for specific heart disease
diagnoses and who had diagnoses for anxiety or de-
pression. Claims for mental health treatment for these
patients were also noted. Those for whom there were
no claims for mental health treatment constituted the
nontreatment comparison group.

Specifically, a retrospective cohort design exam-
ined the association between mental health treatment,
health service utilization, and mortality in patients with
CAD or HF and comorbid anxiety or depression. We in-
cluded all adults aged 21 to 64 years over a 3-year pe-
riod who had a first hospital admission for 2 claims for
ischemic heart disease or HF diagnoses (International
classification of Diseases, Ninth Edition, Clinical
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Modification [ICD-9 CM] codes 410.X to 414.X, 428.X),
and who had >2 claims for any anxiety disorder (ie, ICD-
9-CM 300.00, 300.1, 300.02, 300.21, 300.22, 300.23,
300.3X, 308.3X, 309.0X, 309.24, 309.28, 309.81) or
depression (ie, International Classification of Diseases,
Ninth Revision [ICD-9] codes 296.2X, 296.3X, 304.4X,
311). All patients were continuously enrolled in Ohio’s
Medicaid program during the 6-month period prior to
the index (first) admission. The index admission was
defined as a hospital admission with: (1) a diagnosis of
CAD or HF at the index admission, and (2) no history of
CAD events or HF in the 6-month period prior to index
admission. Patients diagnosed with schizophrenia or
psychosis (ICD-9 code 295.X), bipolar disorder (/CD-9
codes 296.00-296.1, 296.4-296.8), dementia (/CD-9
codes 290-290.9), autism spectrum disorder (/CD-9
codes 299.00, 299.8, 299.9), and intellectual disability
(ICD-9 codes 317-319) were excluded.

Data Sources

Data came from 2 sources: Ohio Medicaid claims files
and death certificate files over a 3-year period rang-
ing from July 1, 2009 to June 30, 2012. Patients were
continuously enrolled in Ohio’s Medicaid program dur-
ing the 6months prior to index (first) hospital admis-
sion and were followed up through the end of 2014
(for up to 4years), or until death or end of Medicaid
enrollment. Medicaid claims data included information
on outpatient, inpatient, and pharmacy service claims;
demographic and clinical characteristics including up
to nine ICD-9-CM diagnoses; and program eligibil-
ity. Death certificate records included social security
number, last name, first name, date of birth, race or
ethnicity, county of residence, and /CD-10 codes (used
for cause of death classification starting in 1999) for
all causes of death. Medicaid service files and death
certificate data were linked by year with a determinis-
tic, multistep algorithm based on decedent identifier,
including social security number, first and last names
(truncated to the first 6 letters), and date of birth.

Outcome Measures

Four time to event variables were analyzed: (1) hospital
readmission; (2) ED visits for CAD and HF (/CD-9 codes
402.X-405.X, 410.X-417.X, 420.X-429.X); (3) all-cause
mortality; and (4) heart disease mortality.

Primary Explanatory Variables

The primary explanatory variables were any psycho-
therapy (ICD-9-CM 290-319), any treatment with anti-
depressant medication (based on pharmacy records),
or their combination following the index admission.
Psychotherapy was defined by the procedure codes for
diagnostic interviewing (90801, 90791, 96 150, 96 151)
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and individual, group, or family psychotherapy (90804,
90806, 90808, 90810, 90812, 90814, 90853, 90857,
90847, 90849, 90839, 90840, 96 152, 96 153, 96 154,
and local healthcare common procedure coding).

Covariates
Demographic characteristics included patient’'s age
at admission, race and ethnicity (non-Hispanic White,
non-Hispanic Black, Hispanic, and other), sex, and
Medicaid eligibility status (disabled versus poverty).
Clinical characteristics were based on claims during
the 6months prior to the index hospitalization and in-
cluded the presence of at least 1 claim for anxiety or
depressive disorder (ICD-9-CM codes 291-292).
Pharmacy claims during the study period were
used to classify psychotropic medications (eg, antide-
pressants, mood stabilizers, antipsychotics, and anxi-
olytics) and cardiac medications. For analyses, cardiac
medications were categorized as f-blockers, calcium
channel blockers, angiotensin-converting enzyme in-
hibitors, angiotensin receptor blockers, statins, diuret-
ics, digoxin, a-agonists, a-blockers, lipid medications
other than statins, antiarrhythmics, and long-acting
nitrates.

Statistical Analysis

Patient demographics and clinical characteristics are
presented using frequencies and percentages for cate-
gorical variables and mean and SD for age. In addition,
these same characteristics are described by receipt
of any mental health treatment during the follow-up
period for each of the outcomes: all-cause mortality,
coronary heart disease mortality, first ED visit, and re-
hospitalization. Cox proportional hazards regression
was used to assess the hazard for each outcome for
those who received either psychotherapy, medication,
their combination, or no mental health treatment during
the period between the index admission and outcome.

Covariates used in the models were selected from a
larger number of possible comorbidities in an iterative
process in which correlations between comorbidities
and outcomes were first examined. Those with cor-
relations associated with a probability of <0.10 were
included in models and then hazards were calculated.
Variables with the smallest effect on outcomes were
then eliminated and the model was again run. The pro-
cess of eliminating nonsignificant variables and then
again calculating the model was repeated several
times to arrive at a final model for all-cause mortal-
ity. For consistency across outcomes, this model was
used for other outcomes.

The final models include variables that in this pro-
cess were significantly associated with outcomes
or considered important to include on conceptual
grounds (eg, race).
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Three models were developed for each outcome:
model 1 included only patient demographics and dis-
ability status as well as the interaction of age with dis-
ability; model 2 included the variables in model 1 and
included comorbid disorders; and model 3 added all
medications to model 2. The proportional hazards as-
sumption was assessed through inspection of graphs
of Cox-predicted curves compared with Kaplan—-Meier
curves (Stata postestimation command stcoxkm).
Assessments of between-group significance were
Bonferroni corrected within each outcome. All analyses
were conducted using Stata version 151 (StataCorp
LLC).

RESULTS

Patient characteristics are summarized in Table 1
for the entire sample and for patients who received
antidepressant medications and psychotherapy
(23. 2%), psychotherapy alone (14.8%), antidepres-
sants alone (29. 2%), and no mental health treatment
(33.0%). The mean age of the patients included in
the sample was 50.1+9.7years and did not differ
greatly among the subgroups. Sixty-eight percent of
the sample were women and this percentage was
essentially the same in all subgroups. The majority
of patients in the sample identified as of White race
(80.9%) with others identifying as other racial and
ethnic origins. Again, these percentages did not dif-
fer greatly among subgroups.

The prevalence of anxiety, depression, and comor-
bid conditions is shown in Table 1. A total of 92.2% of
patients were diagnosed as having anxiety and 55.5%
as having depression. The most prevalent comorbidi-
ties were identification as being disabled (48.7%), sub-
stance use (53.4%), pulmonary disease (57.6%), and
diabetes without complications (37.6%).

Types of antidepressant and psychotropic medi-
cations prescribed for the patient sample are shown
in Table 1 and are based on categories listed in the
Medicaid database. These include antidepressants
in general (52.3%), tricyclic antidepressants (15.4%),
antipsychotic medications (40.1%), benzodiazepine
(68.7%), mood stabilizers (36.1%), buspirone (9.6%), and
hydroxyzine (17.8%). The most frequently prescribed
cardiovascular medications were -blockers (47.0%),
calcium channel blockers (26.4%), and angiotensin-
converting enzyme inhibitors (35.6%).

Inspection of the Kaplan—Meier curves compared
with the predicted models suggested that the propor-
tional hazards assumption was not violated. Table 2
presents models for each outcome and Cox regression
survival curves are presented in the Figure. For each
of the outcomes except CAD-related mortality, those
who received some form of mental health treatment
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were significantly less likely to experience the outcome
than those who received no mental health treatment.

All-Cause Mortality

As shown in Table 2, pharmacotherapy, psychother-
apy, and their combination were related to reductions
in the hazard ratios (HRs) for all-cause mortality, cardio-
vascular mortality, ED visits, and hospital readmissions
compared with the nontreatment reference group.
Psychotherapy in combination with medical therapy led
to significant reductions in HRs for all-cause mortality
in all 3 covariate-adjusted models, ranging from 0.33
to 0.35 (all P values <0.001). Reductions in the HRs
for all-cause mortality were less marked but consistent
with reduced risk for patients who received psycho-
therapy alone ranging from 0.52 to 0.61 (all P values
<0.01). Pharmacotherapy alone led to reductions in the
all-cause mortality hazards ranging from 0.70 to 0.72
but were only significant for models 1 (adjustment for
demographics) and 2 (adjustment for demographics
and comorbidities) (P<0.01 and P<0.03, respectively).

Coronary Heart Disease Mortality
Reductions were observed in the HRs for CAD mortal-
ity in all groups and in covariate-adjusted models but
were not significant.

ED Visits

All treatments in all 3 models were associated with sig-
nificant (P<0.001) reductions in the HRs for ED visits.
As for all-cause mortality, combined treatment with
psychotherapy and medication was associated with
the greatest reduction in HRs compared with the non-
treatment referent group with HRs ranging from 0.26
to 0.33. Psychotherapy alone was associated with re-
duced hazards for emergency visits ranging from 0.47
to 0.52, and medical therapy alone was associated
with HRs ranging from 0.51 to 0.059.

Hospital Readmission

HRs for hospital readmission were significantly re-
duced for all treatments and in all models (P<0.001).
Similar to all-cause mortality and ED visits, combined
therapy was associated with the lowest HRs that
ranged from 0.25 to 0.32. HRs for admission were re-
duced for psychotherapy alone and ranged from 0.51
to 0.54. Medical therapy alone was associated with
HRs ranging from 0.45 to 0.53.

DISCUSSION

Although there is extensive evidence that mental health
has a significant impact on CVD, there is little if any evi-
dence that treatment of depression or anxiety has an
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Table 1.

Patient Characteristics

Mental Health Treatment and Heart Disease

Characteristics

Treatment

Antidepressant+psychotherapy

Antidepressant only

Psychotherapy only

No mental health treatment

Entire sample

Demographic characteristic

S

J Am Heart Assoc. 2024;13:e031117. DOI: 10.1161/JAHA.123.031117

No. (%) 363 (23.2) 454 (29.2) 231 (14.8) 515 (33.0) 1563 (100)
Mean age (SD), y 47.6 (10.9) 49.9 (9.6) 50.8 (9.4) 51.8(9.2) 50.1 (9.7)
Sex, n (%)
Women 256 (70.5) 321 (70.7) 167 (72.3) 321 (62.3) 1065 (68.1)
Men 107 (29.5) 133 (29.3) 64 (27.7) 194 (37.7) 498 (31.9)
Race and ethnicity, n (%)
Non-Hispanic Black, | 64 (17.6) 71 (15.6) 47 (20.3) 116 (22.5) 298 (19.1)
Hispanic, and other
White 299 (82.4) 383 (84.4) 184 (79.7) 399 (77.5) 1265 (80.9)
Disabled 246 (67.8) 340 (74.9) 26 (11.3) 149 (28.9) 761 (48.7)
Comorbid diagnoses, n (%)
Anxiety 325 (89.5) 421 (92.7) 211 (91.3) 484 (94.0) 1141 (92.2)
Depression 254 (70.0) 242 (53.3) 139 (60.2) 233 (45.2) 868 (55.5)
Substance use 197 (54.3) 256 (56.4) 124 (53.7) 258 (50.1) 835 (53.4)
Obesity 88 (24.2) 94 (20.7) 69 (29.9) 116 (22.5) 367 (23.5)
Cerebrovascular 49 (13.5) 79 (17.4) 43 (18.6) 83 (16.1) 254 (16.3)
disease
Peripheral vascular 30 (8.3) 52 (11.5) 31 (13.4) 54 (10.5) 167 (10.7)
disease
Pulmonary disease 200 (55.1) 261 (57.5) 138 (59.7) 301 (58.4) 900 (57.6)
Connective tissue 14 (3.9) 25 (5.5) 17 (7.4) 36 (7.0) 92 (5.9)
disease
Ulcer 14 (3.9) 15 (3.3) 6 (2.6) 19(3.7) 54 (3.5)
Mild liver disease 12 (8.3) 18 (4.0) 9(3.9) 21 (4.1) 60 (3.8)
Moderate/severe liver 7(1.9) 8(1.8) 6 (2.6) 13 (2.5) 34 (2.2)
disease
Diabetes without 136 (37.5) 160 (35.2) 92 (39.8) 199 (38.6) 587 (37.6)
complications
Hemiplegia 10 (2.8) 20 (4.4) 9 (3.9 0(3.9) 59 (3.8)
Renal disease 41 (11.3) 63 (13.9) 48 (20.8) 9 (17.3) 241 (15.4)
Cancer 24 (6.6) 43 (9.5) 13 (5.6) 6 (10.9) 136 (8.7)
Metastatic carcinoma 8(2.2) 8 (4.0 5(2.2) 6(3.1) 47 (3.0)
Medications, n (%)
-Blocker 266 (73.3) 299 (65.9) 35 (15.2) 135 (26.2) 735 (47.0)
Calcium channel 149 (41.0) 173 (38.1) 11 (4.8) 79 (15.3) 412 (26.4)
blocker
Angiotensin-converting | 200 (55.1) 231 (50.9) 28 (12.1) 98 (19.0) 557 (35.6)
enzyme inhibitor
Statin 212 (58.4) 266 (58.6) 30 (13.0) 105 (20.4) 613 (39.0)
Digoxin 13 (3.6) 21 (4.6) 3 (1.3 (1.9 47 (3.0)
Nitrates 124 (34.2) 129 (28.4) 12 (5.2) 9.7) 315 (20.2)
Other vasodilator 30 (8.3) 52 (11.5) 4(1.7) (: 109 (7.0)
Antiarrhythmic 117 (32.2) 128 (28.2) 10 4.3) 5 (10.7) 310 (19.8)
a-Agonist 64 (17.6) 68 (15.0) 6 (2.6) 27 (5.2) 165 (10.6)
a-Blocker 18 (5.0) 17 (3.7) 0(0.0) 6(1.2) 41(2.6)
Antidepressant, n (%) 363 (100.0) 454 (100.0) 0(0.0) 0(0.0) 817 (52.3)
Tricyclic 96 (26.4) 108 (23.8) 8(3.5) 29 (5.6) 241 (15.4)
(Continued)
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Table 1. Continued

Antipsychotic 305 (84.0) 298 (65.6) 6(2.6) 17 (3.3) 626 (40.1)
Benzodiazepine 290 (79.9) 364 (80.2) 136 (58.9) 283 (55.0) 1073 (68.7)
Mood stabilizer 226 (62.3) 243 (53.5) 21 (9.1) 75 (14.6) 565 (36.1)
Buspirone 74 (20.4) 60 (13.2) 3(1.3) 13 (2.5) 150 (9.6)
Hydroxyzine 135 (37.2) 109 (24.0) 5(2.2) 29 (5.6) 278 (17.8)

Table 2. HRs for Cox Regression Models (N=1563)

All-cause mortality

No treatment

1.00

Psychotherapy only

0.61(0.43-0.87), 0.01

0.58 (0.41-0.81), 0.002

0.52 (0.37-0.75), <0.001

Antidepressant only

0.70 (0.562-0.92), 0.01

0.72 (0.54-0.96), 0.03

0.70 (0.47-1.04), 0.09

Psychotherapy and
antidepressant

0.38 (0.23-0.46), <0.001

0.35 (0.25-0.50), <0.001

0.34 (0.21-0.55), <0.001

Antidepressant only vs psychotherapy only (P>0.99); antidepressant+psychotherapy vs antidepressant only (P<0.001); psychotherapy-+antidepressant
vs psychotherapy only (P=0.08); no treatment vs antidepressant only (P=0.03); no treatment vs psychotherapy only (P=0.002); no treatment vs
antidepressant+psychotherapy (P<0.001).%

Coronary heart disease mortality

No treatment

1.00

Psychotherapy only

0.48 (0.20-1.16), 0.10

0.47 (0.21-1.04), 0.06

0.42 (0.17-1.04), 0.06

Antidepressant only

0.92 (0.48-1.74), 0.48

0.94 (0.49-1.81), 0.84

0.69 (0.28-1.72), 0.43

Psychotherapy and
antidepressant

0.47 (0.21-1.02), 0.06

0.47 (0.19-1.12), 0.09

0.32 (0.17-1.04), 0.06

Antidepressant only vs psychotherapy only (P>0.99); antidepressant+psychotherapy+vs antidepressant only (P=0.14); psychotherapy+antidepressant
vs psychotherapy only (P>0.99); no treatment vs antidepressant only (P>0.99); no treatment vs psychotherapy only (P=0.18); no treatment vs
antidepressant+psychotherapy (P=0.11).

ED visits

No treatment

1.00

Psychotherapy only

0.52 (0.42-0.65), <0.001

0.51 (0.41-0.64), <0.001

0.47 (0.37-0.59), <0.001

Antidepressant only

0.58 (0.50-0.67), <0.001

0.59 (0.50-0.68), <0.001

0.51 (0.42-0.62), <0.001

Psychotherapy and
antidepressant

0.32 (0.26-0.39), <0.001

0.33 (0.26-0.40), <0.001

0.26 (0.20-0.34), <0.001

Antidepressant only vs psychotherapy only (P>0.99); psychotherapy+antidepressant vs antidepressant only (P<0.001); psychotherapy+antidepressant
vs psychotherapy only (P=0.001); no treatment vs antidepressant only (P<0.001); no treatment vs psychotherapy only (P<0.001); no treatment vs
antidepressant+psychotherapy (P<0.001)

Hospital readmission

No treatment

1.00

Psychotherapy only

0.54 (0.43-0.67), <0.001

0.52 (0.42-0.65), <0.001

0.51 (0.41-0.64), <0.001

Antidepressant only

0.53 (0.45-0.62), <0.001

0.53 (0.45-0.63), <0.001

0.42 (0.34-0.52), <0.001

Psychotherapy and
antidepressant

0.30 (0.24-0.38), <0.001

0.32 (0.26-0.40), <0.001

0.25 (0.19-0.34), <0.001

Antidepressant only vs psychotherapy only (P=0.56); psychotherapy+antidepressant vs antidepressant only (P<0.001); psychotherapy+antidepressant
vs psychotherapy only (P<0.001); no treatment vs antidepressant only (P<0.001), no treatment vs psychotherapy only (P<0.001); no treatment vs
antidepressant+psychotherapy (P<0.001).

*Model 1: adjusted for age, sex, race, disability, and the interaction age with disability.

fModel 2: model 1 plus comorbid disorders: pulmonary disease, mild liver disease, moderate liver disease, diabetes without complications, diabetes with

complications, hemiplegia, renal disease, any cancer, and any metastatic carcinoma.

*Model 3: model 2 plus medication use and prior diagnosis of depression or substance use disorder. Medications include angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, -blockers, diuretics, statins, nitrates, antiarrhythmics, a-agonists, any other cardiac medication, antipsychotics,

benzodiazepines, mood stabilizers, buspirone, and hydroxyzine. This model also included prior mental health treatment.
SAll pairwise comparisons used Bonferroni adjustments within outcomes.
ED indicates emergency department; and HR, hazard ratio.
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Figure. Hazard models.

Time-to event-curves derived from Cox regression in models for all-cause mortality, coronary heart disease (CHD) mortality,
emergency department admissions, and hospital readmission for those treated with both psychotherapy and education, only one

mode of treatment, no treatment for mental health disorders.

impact on disease-related outcomes. To the authors’
knowledge, this article is the first to show that mental
health treatment may be associated with reduced risk
for relevant outcomes. This study shows that mental
health treatment for anxiety or depression, whether
pharmacotherapy or psychotherapy, was associated
with a marked and significant reduction in the risk for
readmission to the hospital (75% risk reduction if re-
ceiving both treatments, 49% for psychotherapy alone,
and 58% for medication alone) or evaluation in the ED
(74% risk reduction if receiving both treatments, 49%
for medication treatment alone, and 53% for psycho-
therapy alone). These findings indicate that mental
health interventions are essential to reducing hospitali-
zations and ED visits in patients with HF or coronary
disease and concomitant depression or anxiety.

Prior studies of medications for treatment of de-
pression in patients with CVD have largely focused on
their safety. In some cases, secondary end points re-
lated to disease outcome have been assessed such
as in SADHART-CHF (Sertraline Against Depression
and Heart Disease in Chronic Heart Failure),®® which

J Am Heart Assoc. 2024;13:e031117. DOI: 10.1161/JAHA.123.031117

found a trend toward reduction in hospitalizations for
patients with HF who received treatment for depres-
sion. Accordingly, the current study addresses a gap in
the understanding of the relationship between anxiety
and depression, CVD outcomes, and treatment.

The results support the usefulness of mental health
treatment in improving outcomes in patients with CVD-
related hospital admissions. They are generally con-
sistent across models that include progressively larger
numbers of potential confounders, such as comorbid
conditions and medications. These data suggest that
treatments may be useful in reducing all-cause mor-
tality, ED visits, and hospital readmissions. While the
findings relevant to CAD-related deaths are sugges-
tive, they are not significant. This may be related to a
relatively small sample size of patients with this diagno-
sis and a consequent lack of sufficient statistical power
to detect an effect.

Hospital readmissions and ED visits for heart dis-
ease significantly contribute to the economic burden
of health care in addition to diminishing patient quality
of life.?62” Hospitals incur Medicare monetary penalties
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for early readmission for some CVDs, further contrib-
uting to costs. Interventions that can reduce the fre-
quency of readmission and ED care hold the promise
of significantly reducing health care costs. Considering
the cost of hospital and ED visits versus that for mental
health professional visits, our results suggest that the
cost-benefit ratio for mental health care is likely to be
important.

In light of recent evidence that the prevalence of anx-
iety exceeds that of depression,?®29 screening patients
for anxiety and depression in the clinical management
of patients with heart disease is essential. Identification
of patients with significant but previously unrecognized
anxiety or depression allows clinicians to intervene.
The data further suggest that cross-disciplinary health
care programs that include both cardiovascular and
mental health care experts may be effective in improv-
ing outcomes and reducing costs. Effective strategies
for identifying anxiety and depression in patients with
subsequent effective treatment may be an important
strategy by which clinicians can improve the quality of
life in individuals with HF.?6

The mechanisms by which mental health inter-
ventions are related to reductions in hospitalizations,
ED visits, and all-cause mortality remain speculative.
However, these findings are consistent with the cur-
rent understanding of the heart brain connection. Both
heart disease and anxiety are associated with activa-
tion of the sympathetic nervous system and the pro-
duction and release of proinflammatory cytokines.?”3°
Simultaneous activation of these systems promote the
progression of both central nervous system-mediated
conditions such as anxiety and depression as well as
heart disease. Mental health treatment may reduce
both anxiety and depression and the incidence of car-
diovascular events.

The study is limited in that we have sampled the
Ohio Medicaid database and there is no means to as-
certain whether the results are generalizable to other
areas of the United States or over longer periods of
time. Although the specific medications used in the
treatment were included in the analysis, it is not pos-
sible to determine the type of psychotherapy patients
received. A further limitation is that the study sam-
ple included individuals aged 21 to 64years: the age
range of those covered by Medicaid. While this permits
a broader sample than a Medicare cohort, it is trun-
cated at an upper age limit that excludes older adults.
Because of the observational nature of the data, we
are not able to infer causality nor were we able to val-
idate mental health diagnoses with standardized as-
sessments. While we were able to control for a wide
array of demographic and clinical confounding factors,
it was also not possible to capture severity of illness or
other factors that may be associated with outcomes
(eg, lifestyle factors or adherence).
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In conclusion, the findings of this study demon-
strate that mental health interventions have a signifi-
cant protective impact on cardiovascular outcomes for
patients with depression and anxiety. There has been
question as to whether medical or person-to-person
interventions, such as cognitive behavioral therapy,
have such an impact even though anxiety and de-
pression are known to be important modifiers of dis-
ease risk and outcome. This study indicates that such
therapies indeed have a beneficial effect on hospital
and ED admissions and, in some cases, mortality.
Accordingly, these findings motivate further studies in-
vestigating mental health interventions in patients with
CVD. Studies investigating the mechanistic basis for
the benefits of these interventions will guide the design
of new treatment strategies that can alleviate both the
personal health and financial burden of CVD and men-
tal iliness.
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