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Abstract

Background: Major depression and inadequate self-care are common in patients with heart
failure (HF). Little is known about how to intervene when both problems are present. This study
examined the efficacy of a sequential approach to treating these problems.

Methods: Stepped Care for Depression in Heart Failure was a single-site, single-blind,
randomized controlled trial of cognitive behavior therapy (CBT) versus usual care (UC) for major
depression in patients with HF. The intensive phase of the CBT intervention lasted between 8

and 16 weeks, depending upon the rate of improvement in depression. All participants received

a tailored HF self-care intervention that began 8 weeks after randomization. The intensive phase
of the self-care intervention ended at 16 weeks post-randomization. The coprimary outcome
measures were the Beck Depression Inventory (BDI-I1) and the Maintenance scale of the Self-
Care of Heart Failure Index (SCHFI v6.2) at Week 16.

Results: 139 patients with HF and major depression were enrolled; 70 were randomized to UC
and 69 to CBT. At Week 16, the patients in the CBT arm scored 4.0 points (95% C.I., =7.3 to —0.8;
p=.02) lower on the BDI-II than those in the UC arm. Mean scores on the SCHFI Maintenance
scale were not significantly different between the groups (95% C.I., 6.5 to 1.5; p=.22).

Conclusions: CBT is more effective than usual care for major depression in patients with HF.
However, initiating CBT before starting a tailored HF self-care intervention does not increase the
benefit of the self-care intervention.
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The prevalence of major depression in patients hospitalized with heart failure (HF) increased
from 6.2% in 2008 to 9.1% in 2017 according to a recent National Inpatient Sample study?,
and it was even higher (23.5%) in a recent study in which standardized interviews were
administered to diagnose major depression.2 Depression is a robust predictor of poor quality
of life3, rehospitalization?, and mortality>~7 in HF, and it is associated with inadequate HF
self-care.8

Both major depression and inadequate self-care are difficult to treat in patients with
HF, and little is known about how to intervene when both problems are present. Self-
care interventions for patients with HF rarely address depression or other psychiatric
comorbidities?, and conversely, interventions for depression in patients with HF rarely
address self-care deficits.10

In a previous randomized clinical trial (RCT), we tested an integrated cognitive-behavioral
intervention that simultaneously targeted major depression and inadequate self-care in 158
patients in New York Heart Association (NYHA) Class I-111 HF. Compared to usual care
(UC), the intervention was efficacious for depression but not for HF self-care.11 We thus
decided to test a sequential approach in which therapy for depression is initiated before HF
self-care is addressed. We hypothesized that both depression and HF self-care outcomes
could be improved by initiating therapy for depression before initiating an intervention for
inadequate HF self-care. The rationale for this hypothesis was depression-related symptoms
such as poor concentration, fatigue, and hopelessness interfere with self-care and that
consequently, improvements in these symptoms should facilitate self-care education and
engagement in appropriate HF self-care behaviors.

METHODS

Transparency and Openness Promotion

This study was preregistered on ClinicalTrials.gov (NCT02997865). The data, analytic
methods, and other materials that support the findings of the study are available from the
corresponding author upon reasonable request.

Study Population

This two-arm, randomized, controlled, parallel groups clinical trial was approved by the
Institutional Review Board of Washington University School of Medicine in St. Louis
and preregistered on clinicaltrials.gov (NCT02997865). Patients with a clinical diagnosis
of NYHA Class I-111 heart failure who received medical care at Washington University
Medical Center were screened for study eligibility between February 2017 and January
2021. Patients who were younger than 25 years of age or who were too ill or cognitively
impaired to participate were excluded. Eligible patients who provided written informed
consent were enrolled in the trial.

Interventions

All participants in both arms of the trial continued to receive usual care for HF and
other medical conditions while participating in the study. They were also allowed to
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obtain antidepressant medications from their own physician, but they were asked to refrain
from engaging in any nonstudy psychotherapeutic interventions for depression during their
participation in the trial.

Patients who were randomly assigned to the cognitive behavior therapy (CBT) arm were
seen for an initial clinical evaluation and for intervention sessions by a licensed clinical
social worker or licensed clinical psychologist with CBT training and experience. The
interventionists adhered to a standard CBT protocol.12 The sessions were held weekly for
the first 8 weeks. If the patient’s depression was in remission by Week 8, session frequency
was reduced during Weeks 8-16. Regardless of remission status, the frequency was reduced
in most cases to 1-2 per month between Weeks 16 and 32. The sessions were held in person
when possible and via telephone when necessary for logistical, medical, or other reasons.

Patients completed the Patient Health Questionnaire (PHQ-9)13 and the Generalized Anxiety
Disorder (GAD-7)14 at each CBT session to track progress toward remission. Weekly
progress targets were defined in terms of percentage improvement on the PHQ-9. Adaptive
cognitive-behavioral strategies were implemented if the targets were not met, and the
patients were also asked to contact their physician to discuss whether an antidepressant
medication was indicated. Thus, patients who did not show a rapid improvement in
depression had more frequent sessions and more intensive intervention than patients who
did improve rapidly. Statistics on the delivery of CBT are provided in Supplementary Table
S1.

Participants in both the CBT and UC arms received a Tailored Self-Care (TSC) intervention
starting approximately 8 weeks after randomization. The intervention was based on HF
self-care guidelines!® and included components that had been developed for previous trials
of HF self-care interventions.16:17 It was provided by an experienced cardiac research nurse
and focused on HF self-care education, motivational interviewing, overcoming barriers to
self-care, setting individualized self-care goals, and tracking self-care behaviors. It included
an initial self-care evaluation session 8 weeks after randomization, weekly intervention
sessions through Week 15, and less frequent maintenance sessions through Week 32. Data
on the delivery of TSC are provided in Supplementary Table S2. All participants in both
the CBT and UC arms also continued to receive their usual medical care for HF and
comorbidities throughout their participation in the trial.

Randomization and Blinding

Participants were randomly assigned to the CBT or UC arm in a 1:1 allocation ratio

within permuted blocks of 2, 4, or 6 pairs immediately after completion of the baseline
assessments. Participants in the intervention arm received CBT from a study therapist

in addition to their usual nonstudy medical care; those in the UC arm received their

usual nonstudy medical care but not CBT or any other psychotherapy for depression.
Randomization was also stratified by the presence or absence of nonstudy antidepressant
use at baseline. The allocations were generated by the study statistician and stored and
concealed on the Research Electronic Data Capture (REDCap) platform until disclosed after
baseline to the study coordinator and the participant. The outcome assessors were blinded to
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the assignments. An analysis of the adequacy of blinding is presented in the Supplementary
materials.

Outcome Measures

Outcome measures were obtained at baseline and at 8, 16, and 32 weeks after
randomization. When possible, the assessments were conducted in-person at Washington
University Medical Center. If an in-person visit was not feasible, the data were collected

by mail or telephone. The primary outcome measure was the Beck Depression Inventory
(BDI-11)18-20 at 16 weeks, and the co-primary outcome measure was the Maintenance scale
of the Self-Care of Heart Failure Index (SCHFI v6.2)?1 at 16 weeks. The BDI-Il is a
widely-used, 21-item self-report measure of depression with total scores ranging from 0 (not
at all depressed) to 63 (severely depressed) and a screening cutoff score of >14. We used

a conservative threshold (<10) to define remission on the BDI-II to account for nonspecific
symptoms such as fatigue that might be attributable at least partially to medical illness. The
BDI-11 is often used as an outcome measure in trials of CBT for depression.22:23

The SCHFI is also a widely-used self-report questionnaire. It assesses routine HF self-care
maintenance behaviors such as following a low salt diet and performing weight checks;
management of worsening dyspnea, peripheral edema, or other symptoms, such as by
taking a diuretic; and the patient’s confidence in his or her HF self-care skills. Adequate
self-care on each scale is defined by a cutoff score of >70.24 An a priori interpretation rule
stipulated that the sequential intervention strategy would be considered efficacious only if
the treatment effects were statistically and clinically significant for both of the co-primary
outcomes.

Secondary outcome measures included the SCHFI Management and Confidence scales,
the Beck Anxiety Inventory (BAI)2°, and the Kansas City Cardiomyopathy Questionnaire
(KCCQ).28 A difference of =5 points on the KCCQ is considered to be clinically
significant.2” The Hamilton Rating Scale for Depression (HAMD-17)28 was obtained at
baseline and 16 weeks.

Statistical Analysis

Chi-square and one-way analysis of variance tests were used to compare the groups at
baseline. Consistent with the intention-to-treat principle, data that were plausibly missing

at random were imputed by a model that included the variables that would be used in the
planned analyses, as well as auxiliary variables that correlated at least moderately (r=0.30)
with missing outcome data. Missing data that were attributable to the death of the participant
were not imputed. Twenty-five imputed datasets were generated, and parameter estimates
from each statistical model were combined across the datasets to strengthen valid statistical
inference.

The imputed data were fitted to a series of linear mixed-effect models to test whether the
treatment groups differed on the outcomes. Each outcome measure was regressed on fixed
factors for treatment, time, treatment by time interaction, antidepressant use (stratification
factor), and the baseline value of the outcome measure. Random factors for subject and
intercept were included in the model, and a spatial covariance structure was used to
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account for the unequally-spaced measurements (baseline, 8, 16, and 32 weeks.) Standard
diagnostics were used to identify violations of the assumptions or goodness-of-fit of each
model. Remission rates at 16 weeks (BDI-11<10, HAM-D-17 < 7) were compared between
groups by chi-square tests. Tests of potential moderators of treatment effects, including age,
race, severity of depression at baseline, and antidepressant use at baseline, were specified a
priori. Statistical significance for all analyses was set at a. = 0.05. The statistical significance
criterion for the coprimary outcomes was Bonferroni corrected to hold the family-wise error
rate to a = 0.05. SAS 9.4 software (SAS Institute, Inc.) was used for all analyses.

Power Analysis

RESULTS

Participants

A between-group difference (treatment effect, |At|) of =5 points on the BDI-II at 16 weeks
was defined a priorias the minimum clinically important difference in depression, a value
that was slightly larger than the 4.5-point difference observed in our earlier trial.1! The
rationale was that a relatively large between-group difference in depression was needed

for a strong test of the hypothesis that treatment of depression can improve HF self-care
outcomes. The power analysis assumed a between-group difference of =5 points on the
BDI-11, a pooled standard deviation of 10.4, a Type | error rate of .05, 90% power, and <18%
attrition, and it produced a target sample size of 180 patients. For the actual sample of 139
patients and under the same assumptions, 80.1% power was available for the trial to detect
a difference in treatment means (JAt| = CBT - UC) greater than 5 points on the BDI-I1. The
clinical significance of the effect of treatment on HF self-care was evaluated in terms of the
proportions of patients within each group who scored =70 on the SCHFI Maintenance scale
at 16 weeks.

A total of 139 patients (77% of the target sample size) met the eligibility criteria and

were enrolled in the trial. The under-recruitment primarily occurred during the first year of
the COVID-19 pandemic, at a time when fewer HF patients were available for screening
and the research team was required to transition to remote procedures. Figure 1 displays

a CONSORT diagram of the sample, and Table 1 displays their demographic, medical,

and psychosocial characteristics. Fourteen percent of the participants in the CBT arm
discontinued treatment by Week 16, and 19% discontinued by Week 32, figures that are
within the typical range for trials of CBT for depression.2%-3 Nineteen (14%) of the
participants discontinued study participation prior to the end of the study. Reasons for
premature study termination are shown in Supplementary Table S3.

Safety and Efficacy Outcomes

There were no study-related serious adverse events. As shown in Table 2 and Figure 2, mean
BDI-11 depression scores were statistically lower by 4.0 points in the CBT (mean, 15.6; 95%
C.1.,, 13.3to0 17.4) than the UC arm (mean, 19.6; 95% C.I., 17.9 to 21.8) at 16 weeks ([At
=-4.0; 95% C.1., -7.3 to —-0.8; p=.02). SCHFI Maintenance scores averaged 70.4 (95%
C.l., 67.4t0 73.4) in the CBT arm and 73.0 (95% C.I., 70.9 to 76.4) in the UC arm at 16
weeks (At =-2.5; 95% C.1., -6.5 to 1.5; p=.22). Group mean scores on the HAM-D-17
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differed statistically between the CBT arm (mean, 12.5; 95% C.1I., 11.1 to 13.8) and the UC
arm (mean, 15.0; 95% C.1., 13.9 to 16.2) at 16 weeks ([At = -2.6; 95% C.I., —4.3 to -0.7;
p=.004). None of the other secondary outcome measures showed a benefit of CBT at 16
weeks. By 32 weeks, in contrast, BDI-1I depression scores were statistically lower in the
CBT arm (mean, 13.7; 95% C.1., 11.3 to 16.1) than the UC arm (mean, 19.3; 95% C.1.,
17.0to 21.5; At = -5.6; 95% C.I., —8.9 to —2.3; p=.001). There were statistically significant
treatment effects at 32 weeks on the BAI anxiety scale (CBT mean, 12.5; 95% C.1., 10.1

to 14.4; UC mean, 16.5; 95% C.1., 14.8 to 18.7; At = -4.1; 95% C.1., =7.2 to —0.9; p=.01)
and on the KCCQ overall quality of life scale (CBT mean, 66.9; 95% C.I., 62.5 to 71.3; UC
mean, 57.0; 95% C.I., 53.2 t0 60.9; At = 9.8; 95% C.I., 4.1 to 15.5; p=.001).

As shown in Table 3, the proportions of patients who were taking antidepressant, anxiolytic,
or other psychiatric medicines did not statistically differ between the CBT and UC arms

at any point during the trial. Ancillary analyses of depression remission, treatment effect
moderators, and cointerventions are presented in the Supplementary materials. The groups
did not differ with respect to remission of depression by 16 weeks. No treatment moderation
effects were found for age, race, baseline (i.e., pre-randomization) severity of depression,

or baseline antidepressant use. The percentage of patients reporting receipt of nonstudy
medical or psychiatric care between baseline and 16 weeks was slightly higher in the CBT
arm (74%) than in the UC arm (65%).

DISCUSSION

Good HF self-care requires initiative, active engagement, and the ability to organize daily
activities. Symptoms of depression such as fatigue, hopelessness, and poor concentration
interfere with these capabilities and thereby create barriers to effective self-care. For this
reason, we expected successful treatment of depression to improve patients’ ability to benefit
from an individualized HF self-care intervention.

This single-center trial confirmed that CBT is effective for major depression in patients with
HF, and that it also decreases anxiety and improves HF-related quality of life. The sample
was diverse with respect to sex, race, and socioeconomic status, suggesting that the findings
are generalizable to a wide range of patients with HF. However, the results do not support a
sequential approach to intervening in depression and HF self-care. We employed an adaptive
intervention for depression that included intensification of CBT and referral to nonstudy
primary care physicians for antidepressant medications for patients who did not achieve
rapid progress toward remission of depression. Nevertheless, on average, their depression
did not improve rapidly enough to enable them to benefit more from a tailored HF self-care
intervention that began 8 weeks after initiation of CBT, compared to the patients who
received usual care for depression. HF self-care improved in both groups over the course of
the tailored self-care intervention, but the extent of improvement did not differ between the
CBT and UC arms, and it did not depend on the severity of depression during the self-care
intervention.

Many of the patients needed more than 8 weeks of treatment to reach remission of major
depression; in fact, many of them needed more than 16 weeks. Consequently, a large
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percentage of the patients in the intervention arm were involved in two different active
interventions (i.e., CBT and tailored self-care) starting 8 weeks after randomization. The
pattern of 16-week outcomes suggests that it may have been difficult for some patients
to improve their HF self-care behaviors while continuing to work on overcoming their
depression, but that other patients were able to address both problems concurrently.

Our previous trial tested a cognitive-behavioral intervention that integrated depression

and HF self-care goals, and the present trial tested a sequential approach in which CBT
for depression was initiated antecedent to a separate tailored self-care intervention. Both
approaches produced favorable depression outcomes, but neither was more effective than
usual care for improving the benefit of self-care education and support. This raises the
question of whether there are better alternatives for intervening in HF self-care for patients
who have major depression.

In a recent study, we found that 25% of a cohort of 400 patients with HF were taking
antidepressant medications.? Antidepressant monotherapy may be less burdensome than
CBT, and it may be more feasible for patients to initiate and continue while also working on
their HF self-care goals. Unfortunately, the two largest trials of antidepressant medications
for patients with HF and comorbid major depression produced no evidence of efficacy

for depression.32:33 Thus, antidepressant augmentation of HF self-care interventions may
not seem to be a very promising alternative. On the other hand, there have not been any
large trials in patients with HF of non-SSRI antidepressants or of other types of treatment
for depression, such as transcranial magnetic stimulation. Further research is needed to
determine whether these treatments are efficacious for comorbid major depression in HF.
The potential benefits of early treatment for depression for patients with include not only
improvement in depression but also improvements in anxiety and health-related quality of
life. Large trials are also needed to determine whether treatment of depression can reduce
hospital readmissions and improve survival in patients with HF.

An even more personalized strategy is probably needed for patients with major depression
and HF self-care deficits. In this approach, patients would be able to work on their HF
self-care goals as soon as they are ready to do so, regardless of their depression status.

This would empower patients to address their HF self-care goals at personally opportune
times in the course of HF, rather than on a schedule that is tied to treatment for depression.
Trials should be conducted to test this approach and to determine whether HF self-care
interventions can help to improve symptoms of depression. Further research is also needed
to develop additional strategies to address other barriers to HF self-care such as health
literacy deficits, limited comprehension of patient-provider communications including self-
care instructions, and social determinants of health.34

The most significant limitation of this study is that it was a single-center trial and

that it was underpowered, due primarily to recruitment challenges during the COVID-19
pandemic. However, patients in the intervention arm had slightly worse, not better, self-care
maintenance scores at 16 weeks compared to the patients in the usual care arm. Thus, it
seems unlikely that a larger sample would have yielded positive results on both co-primary
outcomes (i.e., depression and self-care maintenance).
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Cognitive behavior therapy is an effective treatment for major depression in patients with
HF, and depressed patients can also benefit from an individualized self-care intervention.
However, neither the concurrent (integrated) nor the sequential strategies for treating major
depression and HF self-care deficits that we have tested are optimal. Future trials should
test personalized strategies in which depressed patients can address their self-care goals at
opportune times in the course of their heart failure, regardless of the current status of their

depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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WHAT IS NEW?

. A sequential approach to intervening in major depression and inadequate
heart failure self-care improves depression but does not increase the benefit of
HF self-care education and support.

. Cognitive behavior therapy also decreases anxiety and improves quality of life
in patients with heart failure and comorbid major depression.
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WHAT ARE THE CLINICAL IMPLICATIONS?

. Major depression is a common comorbidity that impedes HF self-care,
increases the risks of rehospitalization and mortality, and is treatable with
cognitive behavior therapy.

. Patients can benefit from an intervention to improve HF self-care even if they
are depressed and while they are being treated for depression.

. The optimal time(s) to intervene in self-care depend more on the course of HF
and the patient’s preferences than on the presence or severity of depression.
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180 Patients met HF
inclusion criteria

Page 14

\4

A 4

41 Excluded
Refused (n=15)
Too ill to participate (n=5)
Not depressed (n=2)
Logistical barrier (n=19)

70 Randomized to usual care |4—|

139 Randomized

|_.|

69 Randomized to CBT

|

8-Week follow-up
68 Completed follow-up testing and
were included in the analyses
2 Not included in the analyses
2 Did not attend follow-up visit

!

16-Week follow-up
67 Completed follow-up testing and
were included in the analyses
3 Not included in the analyses
3 Did not attend follow-up visit

|

32-Week follow-up
66 Completed follow-up testing and
were included in the analyses
4 Not included in the analyses
1 Died
3 Did not attend follow-up visit

|

8-Week follow-up
59 Completed follow-up testing and
were included in the analyses
10 Not included in the analyses
3 Withdrew
1 Died
6 Did not attend follow-up visit

|

16-Week follow-up
59 Completed follow-up testing and
were included in the analyses
10 Not included in the analyses
5 Withdrew
1 Died
4 Did not attend follow-up visit

}

32-Week follow-up
56 Completed follow-up testing and
were included in the analyses
13 Not included in the analyses
S Withdrew
2 Died
6 Did not attend follow-up visit

Figure 1. Participants evaluated, excluded, randomized, and analyzed in the Stepped Care for

Depression in Heart Failure trial.

CBT, cognitive behavior therapy.
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Group

-- CBT

BSL 8 16 32
Week

Figure 2. Scores on the Beck Depression Inventory (BDI-11) at randomization and the 8-, 16-,
and 32-Week follow-up visits.

Standard score ranges on the BDI-11 are 14 to 19 for mild depression, 20 to 28 for moderate
depression, and 29 to 63 for severe depression. BDI-I1, Beck Depression Inventory; CBT,
cognitive behavior therapy; UC, usual care.
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Table 1.
Baseline characteristics.
Total Sample ucC CBT
Characteristic (n=139) (n=70) (n=69) P
Demographics
Ade (y) 58.2+11.8 | 583+122 | 58.0+115 | .89
Gender (female) 68 (48.9) 35 (50.0) 33 (47.8) .80
Race (white) 66 (47.5) 34 (48.6) 32(46.4) | .80
Education (< 12 years) 31 (22.3) 14 (20.0) 17 (24.6) .51
Income (<$30,000/year) 65 (46.8) 30 (42.9) 35(50.7) | .31
Married or partnered 53 (38.1) 27 (38.6) 26 (37.7) 91
Medical status
Never smoked 58 (41.7) 27 (38.6) 31 (44.9) 45
Hypertension 117 (84.2) 61(87.1) 56 (81.2) .33
Diabetes 63 (45.3) 35 (50.0) 28 (406) | .26
Chronic obstructive pulmonary disease 35(25.2) 21 (30.0) 14 (20.3) .20
Ischemic heart disease 72 (51.8) 29 (41.4) 43 (62.3) .01
Heart failure diagnosis, past year 21(15.1) 11 (15.7) 10 (14.5) .84
History of cardiomyopathy 115 (82.7) 57 (81.4) 58 (84.1) .69
History of atrial fibrillation 51 (36.7) 28 (40.0) 23(33.3) | .41
Sleep apnea 76 (54.7) 39 (55.7) 37 (53.6) .84
History of renal disease 33 (23.7) 12 (17.1) 21 (30.4) .07
History of coronary disease 67 (48.2) 28 (40.0) 39 (56.5) .06
History of peripheral arterial disease 29 (20.9) 13 (18.6) 16 (23.2) .50
History of myocardial infarction 49 (35.3) 21 (30.0) 28 (40.6) 17
History of coronary revascularization 45 (32.4) 17 (24.3) 28 (40.6) .04
48 (34.5) 24 (34.3) 24(348) | .95
Left ventricular ejection fraction
Interval scale (%) 435+153 42.8+158 | 442+148 | .60
<45% 77 (55.4) 41 (58.6) 36(52.2) | .45
New York Heart Association Class
Ordinal scale 2306 23%0.6 22+07 .52
-1l 91 (65.5) 47 (67.1) 44(638) | .68
Medications
Aspirin 84 (60.4) 40 (57.1) 44(638) | 42
Beta blocker 125 (89.9) 61 (87.1) 64 (92.8) | .27
Statin 95 (68.3) 44 (62.9) 51(739) | .16
ACE Inhibitor or ARB 108 (77.7) 52 (74.3) 56 (81.2) | .33
Aldosterone receptor antagonist 68 (48.9) 39 (55.7) 29 (42.0) A1
Diuretic 108 (77.7) 57 (81.4) 51(739) | .29
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Total Sample uc CBT
Characteristic (n=139) (n=70) (n=69) P
Anti-arrhythmic 11 (7.9) 6(8.6) 5(7.3) 77
Antidiabetic 56 (40.3) 29 (41.4) 27 (39.1) .78
Total Sample uc CBT
Characteristic (n=139) (n=70) (n=69) P
Laboratory values
BNP® 690 (1403) 620 (1339) | 760 (1415_ | .40
NT-proBNP * 3794 (9388) | 3317 (8975) | 4219 (9768) | .39
Blood urea nitrogen 19.7+11.1 18.8+105 | 20.6+11.7 .34
Creatinine 1.2+05 1.15+0.64 1.23+0.39 41
GFR
Interval scale 68.0+23.0 71.6+241 | 645+213 .06
<60 (abnormal) 43 (30.9) 16 (22.9) 27 (39.1) .04
Hemoglobin 12.7+19 12.7+19 12720 .90
Depression
Antidepressant (stratification) 62 (44.6) 31 (44.3) 31 (44.9) .94
History of depression 103 (74.1) 54 (77.1) 49 (71.0) A1
History of depression treatment 64 (46.0) 35 (50.0) 29 (42.0) .35
Beck Depression Inventory-II 32.3+8.8 321+9.2 32.6+8.3 .70
Patient Health Questionnaire-9 16.5+5.0 16.2 £5.3 169147 A7
Hamilton Depression Scale-17 22.6+55 226+54 225+56 .93
HF Self-Care
SCHFI Maintenance score 58.1+16.1 55.5+16.2 60.7 £15.7 | .055
SCHFI Management score 52.0+£22.0 52.4 +£20.6 55.7+22.2 37
SCHFI Confidence score 54.8 +23.7 51.0+23.3 | 58.8+23.7 | .052
Psychosocial
Beck Anxiety Inventory 22.7+12.7 221+132 | 232+123 .61
Generalized Anxiety Inventory-7 13.0+55 125+5.6 13.6+54 24
KceQ
Overall summary score 46.2+£20.4 46.5+18.9 459+22.0 .86
Clinical summary score 51.4+21.7 52.2+20.2 | 50.6+23.2 .66

Estimates are reported as mean + SD for interval-scaled variables and number (%) for categorical variables.

*
BNP and NT-proBNP estimates are reported as median (IQR).

Page 17

ACE, angiotensin-converting enzyme; AICD, automatic implantable cardioverter defibrillator; ARB, angiotensin Il receptor blocker; BNP, Brain
natriuretic peptide; CBT, cognitive behavior therapy; GFR, Glomerular Filtration Rate; KCCQ, Kansas City Cardiomyopathy Questionnaire;

NT-proBNP, N-terminal pro-B-type natriuretic peptide; SCHFI, Self-Care of Heart Failure Index; UC, usual care.
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Table 2.

Page 18

Intention-to-Treat (ITT) estimates of the treatment effect for the trial’s co-primary and secondary outcomes.

Least-Squares
Mean + SD Treatment Effect
uc CBT (Ar=CBT -UC)
Qutcome (n=70) (n=69) Estimate (95% CI) | Cohen’sd P

Beck Depression Inventory-11

Baseline 324+9.2 326+9.2 0.2 (-2.8,3.3) .02 .88

8 Weeks 244+94 | 221+10.2 -2.4(-5.7,0.9) .24 .16

16 Weeks 19.6+94 15.6 £9.7 -4.0(-7.3,-0.8) 42 .015

32 Weeks 19.3+94 | 13.7+10.0 -5.6 (-8.9, -2.3) .58 .001
SCHFI-Maintenance

Baseline 57.2+111 | 589+ 11.1 1.8(-2.0,5.5) .16 .35

8 Weeks 61.9+115 | 62.1+12.0 0.3(-36,4.2) .02 .90

16 Weeks 73.0+11.6 | 70.4+125 -2.5(-6.5,1.5) 21 22

32 Weeks 73.6+11.7 | 71.8+124 -1.8(-5.9,2.2) 15 .37
SCHFI-Management

Baseline 52.7+20.2 | 548+19.3 2.1(-4.3,8.4) A1 .52

8 Weeks 57.1+21.9 | 55.9+22.0 -1.2(-8.4,5.9) .06 74

16 Weeks 63.2+23.7 | 64.0+22.8 0.8 (-6.6,8.1) .03 .83

32 Weeks 65.9+23.2 | 64.3+24.2 -1.7 (9.9, 6.6) .07 .69
SCHFI-Confidence

Baseline 53.0+18.1 | 56.6 +18.1 3.6 (-25,9.7) .20 .24

8 Weeks 52.7+18.4 | 54.0+19.9 1.3(-5.2,7.7) .07 .70

16 Weeks 62.1+18.9 | 66.6+20.1 45(-2.1,11.0) .23 .18

32 Weeks 65.9+18.6 | 68.8+19.3 2.8(-34,9.1) 15 37
Beck Anxiety Inventory

Baseline 22.6 £8.7 23.0+8.7 0.4 (-25,3.3) .05 17

8 Weeks 19.8+8.38 19.1+92 -0.8(-3.8,2.2) .09 .61

16 Weeks 15189 125+9.3 -2.6 (-5.6,0.5) .28 .10

32 Weeks 165+9.1 125+9.8 -4.1(-7.2,-0.9) 43 .01
KCCQ Overall Summary

Baseline 46.0+156 | 459+15.6 -0.1(-5.4,5.1) .01 .96

8 Weeks 49.8+16.1 | 54.6+18.0 4.8 (-1.1,10.6) .28 A1

16 Weeks 61.2+16.0 | 63.7+16.9 2.5(-3.0,8.0) 15 .38

32 Weeks 57.0+16.1 | 66.9+18.4 9.8 (4.1, 15.5) .57 .001
KCCQ Clinical Summary

Baseline 51.4+15.9 | 50.9+15.9 -0.4(-5.8,4.9) .03 .87
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Least-Squares
Mean + SD
Treatment Effect
uc CBT (Ar=CBT -UC)
Qutcome (n=70) (n=69) Estimate (95% CI) | Cohen’sd P
8 Weeks 55.2+16.4 | 57.9+18.0 2.7(-3.0,85) .16 .35
16 Weeks 66.0+16.3 | 66.1+17.9 0.1(-5.6,5.9) .10 .97
32 Weeks 61.1+16.6 | 69.3+18.2 8.2 (2.4,14.1) 48 .006
HAMD-17

Baseline 226+4.38 226+4.8 -0.1(-1.6,1.6) .01 .98
16 Weeks 15.0+4.9 125+57 -2.6 (-4.3,-0.8) 48 .004

Page 19

CBT, cognitive behavior therapy; HAMD-17, Hamilton Rating Scale for Depression; KCCQ, Kansas City Cardiomyopathy Questionnaire; SCHFI,

Self-Care of Heart Failure Index; UC, usual care.
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Patients who were taking nonstudy psychiatric medications during the trial.

Table 3.

Total Sample ucC CBT .
Medication (n=139) (n=70) (n=69) P
Antidepressant
Baseline 62 (44.6) 31(44.3) | 31(44.9) | .99
Week 8 62 (44.6) 29 (41.4) | 33(47.8) | 50
Week 16 69 (49.6) 30(42.9) | 39(56.5) | .13
Week 32 71 (51.1) 30(42.9) | 41(59.4) | .06
Week 40 72 (51.8) 31(443) | 41(59.4) | .09
Week 52 71 (51.1) 30(42.9) | 41(59.4) | .06
Anxiety
Baseline 22 (15.8) 10 (14.3) | 12(17.9) | 65
Week 8 20 (14.4) 11(15.7) | 9(13.0) | 81
Week 16 26 (18.7) 11(15.7) | 151.7) | .39
Week 32 26 (18.7) 12 (17.1) | 14 (20.3) | 67
Week 40 26 (18.7) 11(15.7) | 151.7) | .39
Week 52 24 (17.3) 10 (14.3) | 14 (203) | 38
t other psychiatric
Baseline 4 (2.9) 1(1.9) 3(4.4) .37
Week 8 7 (5.0) 2(2.9) 5(7.3) 27
Week 16 7(5.0) 2(2.9) 5(7.3) | .27
Week 32 8 (5.8) 2(2.9) 687 | .17
Week 40 8 (5.8) 2(2.9) 68.7) | .17
Week 52 9 (6.5) 3(4.3) 6(87) | .33

Table values are reported as number (column-wise percentage) of patients.

*
P-values are based on Fisher’s exact test.

fOther psychiatric medications include antipsychotics and mood stabilizers.

CBT, cognitive behavior therapy; UC, usual care.
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