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Abstract

Importance—Depression and inadequate self-care are common and interrelated problems that
increase the risks of hospitalization and mortality in patients with heart failure (HF).

Objective—To determine the efficacy of an integrative cognitive behavior therapy (CBT)
intervention for depression and HF self-care.

Design, Setting, and Participants—Randomized clinical trial with single-blind outcome
assessments. Eligible patients were enrolled at Washington University Medical Center in St. Louis
between January 4, 2010 and June 28, 2013. The participants were 158 outpatients in New York
Heart Association Class I, I1, and 111 heart failure with comorbid major depression.

Interventions—Cogpnitive behavior therapy delivered by experienced therapists plus usual care
(UC), or usual care alone. Usual care was enhanced in both groups with a structured HF education
program delivered by a cardiac nurse.

Main Outcomes and Measures—The primary outcome was severity of depression at 6
months as measured by the Beck Depression Inventory. The Self-Care of Heart Failure Index
Confidence and Maintenance subscales were co-primary outcomes. Secondary outcomes included
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measures of anxiety, depression, physical functioning, fatigue, social roles and activities, and
quality of life. Hospitalizations and deaths were exploratory outcomes.

Results—One hundred fifty-eight patients were randomized to UC (n=79) or CBT (n=79).
Within each arm, 26 (33%) of the patients were taking an antidepressant at baseline. One hundred
thirty-two (84%) of the participants completed the 6-month posttreatment assessments; 60 (76%)
of the UC and 58 (73%) of the CBT participants completed every follow-up assessment (P-.88).
Six-month depression scores were lower in the CBT than the UC arm on the Beck Depression
Inventory (BDI-I1) (12.8 [10.6] vs 17.3 [10.7]; P-.008). Remission rates differed on the BDI-II
(46% vs 19%; number needed to treat [NNT] = 3.76; 95% CI, 3.62-3.90; P<.001) and the
Hamilton Depression Scale (51% vs 20%; NNT=3.29; 95% Cl, 3.15-3.43; P<.001). The groups
did not differ on the Self-Care Maintenance or Confidence subscales. The mean (SD) Beck
Depression Inventory scores 6 months after randomization were lower in the CBT (12.8[10.6])
than the UC arm (17.3 [10.7]), P=.008. There were no statistically significant differences between
the groups on the Self-Care Maintenance or Confidence subscales scores or on physical
functioning measures. Anxiety and fatigue scores were lower and mental- and HF-related quality
of life and social functioning scores were higher at 6 months in the CBT than the UC arm, and
there were fewer hospitalizations in the intervention than the UC arm.

Conclusions and Relevance—A CBT intervention that targets both depression and heart
failure self-care is efficacious for depression but not for HF self-care or physical functioning
relative to enhanced usual care. Additional benefits include reduced anxiety and fatigue, improved
social functioning, and better health-related quality of life.

Trial Registration clinicaltrials.gov Identifier: NCT01028625

Major depression is a common comorbidity in heart failure (HF).1-3 It is associated with
poor quality of life*® and an increased risk for hospitalization®-10 and mortality.5:911.12 |t js
also difficult to treat. Sertraline Against Depression and Heart Disease in Chronic Heart
Failure (SADHART-CHF) is the largest (n=469) randomized clinical trial (RCT) to date of
an antidepressant for major depression in HF. There was no difference in post-treatment
depression between the sertraline and placebo arms.13 More recently, the Mortality,
Morbidity, and Mood in Depressed Heart Failure Patients (MOOD-HF) trial4 found no
difference in post-treatment depression between the escitalopram and placebo arms in 372
patients with heart failure.1® There are well-established behavioral treatments for depression
in psychiatric patients!®, but little is known about their efficacy for comorbid major
depression in HF.

Inadequate self-care is also common in HF.17 Self-care includes behaviors that maintain
physical functioning and prevent acute exacerbations, such as following a low-sodium diet,
exercising, taking prescribed medications, and monitoring edema. Heart failure self-care
reduces the risk of hospitalization8 and improves HF-related quality of life.1° Like
depression, however, inadequate HF self-care can be difficult to modify. Two of the largest
HF self-care trials yielded modest20 or no?! differences between the intervention and
comparison arms.

Depression is a barrier to HF self-care, and poor self-care is associated with depression.22-24
Thus, an intervention that targets both problems might achieve better outcomes than
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interventions for only one of them.1” The Depression and Self-Care of Heart Failure trial
evaluated the efficacy of an integrative behavioral intervention for depression and HF self-
care.

Methods

Participants

Patients with HF at Washington University Medical Center in St. Louis, Missouri were
invited to participate in this study between January 4, 2010 and June 28, 2013. The primary
statistical data analyses were conducted in February 2015. The inclusion criteria were 1) HF
diagnosed 3 or fewer months prior to screening, 2) current major depressive episode?®, and
3) a “depressed” score (=14) on the Beck Depression Inventory (BDI-11).28 Heart failure
self-care deficits were not required. The exclusion criteria were 1) inability to participate
due to cognitive impairment, frailty, a communication deficit, or a logistical barrier; 2) poor
1-year prognosis due to a non-cardiac comorbidity; 3) hospitalization within the past month;
4) suicidality, psychosis, or substance abuse; or 5) initiation of an antidepressant within the
past 8 weeks. Patients who had been on an antidepressant for more than 8 weeks were
allowed to continue. Participants provided written informed consent and were compensated
for completing the assessments. The study was approved by the Human Research Protection
Office at Washington University Medical Center.

Randomization

The study was a single-blind, parallel groups, randomized controlled trial. After completing
the baseline evaluation, participants were randomly assigned in a 1:1 ratio to cognitive
behavior therapy (CBT) plus usual care or to usual care alone. Randomization with
permuted blocks of 2, 4, or 6 pairs was stratified by antidepressant use at baseline.
Allocations were concealed in sequentially numbered opaque envelopes (one set per
stratum) and opened by the study coordinator after the baseline evaluation.

Enhanced Usual Care

Participants continued their usual medical care during the trial, with no restrictions on the
continuation or initiation of non-study medications. All participants received educational
materials on HF self-care from the Heart Failure Society of America2’ and the American
Heart Association.28 A cardiac nurse reviewed the materials with the participant during the
baseline visit and on three 30-minute telephone calls over 3 to 4 weeks post-randomization.

Intervention

The treatment followed standard CBT manuals?®:30 and a supplemental manual3! on CBT
for cardiac patients. The initial clinical evaluation included a review of the Self-Care of
Heart Failure Index32. If self-care deficits or other barriers to self-care were identified,
standard CBT techniques were used to address them (eMethods 1 in Supplement 1).

The intensive phase of the intervention consisted of up to 6 months of weekly 1-hour
sessions. Collaborative problem lists and treatment plans were developed to individualize
the treatment. Progress toward treatment goals was monitored, and treatment plans were
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adjusted as needed. A treat-to-target strategy was followed so that the therapy schedule
thinned when a set of depression, HF self-care, and CBT skill criteria were met. Sessions
tapered to biweekly and then monthly between the end of intensive (weekly) treatment and 6
months post-randomization. Up to four 20 to 30 minute relapse prevention telephone
contacts were provided as needed between 6 and 12 months post-randomization.

The cases were divided between 2 masters-level and 2 doctoral-level therapists, all of whom
had prior training and experience with CBT for depression. Weekly clinical supervision
meetings included reviews of case conceptualizations, treatment plans, and clinical progress.

Treatment Fidelity and Adherence

Measures

Outcomes

The therapists completed a CBT technique checklist after each session to document fidelity
to the intervention protocol. They also completed ratings of homework, use of CBT
techniques in daily life, and HF self-care to assess the participant’s adherence. Data on
nonstudy medical and psychiatric care were collected to evaluate the potential for co-
intervention bias.33:34

Baseline assessments were conducted between February 2010 and April 2013, and follow-
up assessments were conducted between May 2010 and July 2014. The outcome assessors
were blinded to group assignments. Baseline and 6-month assessments included the
Depression Interview and Structured Hamilton3® to diagnose major depression and to rate
the severity of depression on the Hamilton Rating Scale for Depression3®, a 6-minute walk
test of submaximal exercise capacity3’-39, 1 week of actigraphy to assess physical activity?,
and several of the National Institute of Health’s Patient-Reported Outcomes Measurement
Information System (PROMIS) measures, including the Depression, Anxiety, Physical
Functioning, Satisfaction with Discretionary Social Activities, and the Satisfaction with
Social Roles scales.4! Questionnaires administered at baseline and at 3-, 6-, 9-, and 12-
month assessments included the BDI-1128, Beck Anxiety Inventory 42, Self-Care of Heart
Failure Index32, Kansas City Cardiomyopathy Questionnaire*3, and Medical Outcomes
Study 12-item Short Form.44

The primary outcome was the BDI-11 depression score at 6 months, as specified in the trial
protocol (Supplement 2), and the original co-primary outcomes were the total score on the
Self-Care of Heart Failure Index and the Kansas City Cardiomyopathy Questionnaire.
However, shortly before the start of the trial, the authors of the Self-Care of Heart Failure
Index advised researchers to switch from using the total score to subscale scores instead.32
Consequently, the 6-month Self-Care Maintenance and Confidence subscale scores were
defined as co-primary outcomes, and the Kansas City Cardiomyopathy Questionnaire was
made a secondary outcome. The Self-Care Maintenance subscale assesses self-care
behaviors such as daily weight checks and dietary compliance. The Confidence subscale
assesses the patient’s confidence in his or her HF self-care skills. Inferences about the
primary and co-primary outcomes were constrained by the following decision rules. 1)
Whether the intervention is efficacious for comorbid depression in HF does not depend on
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whether it is also efficacious for HF self-care. 2) Both self-care confidence and maintenance
behaviors must improve for the intervention to be considered efficacious for HF self-care. 3)
The intervention is not efficacious if it improves self-care but not depression.

Remission of major depression was defined as a score of 9 or less on the BDI-11.4°
Secondary outcomes at 6 months included scores on the Hamilton Rating Scale for
Depression (with <7 as the criterion for remission), the Beck Anxiety Inventory, the Kansas
City Cardiomyopathy Questionnaire, the SF-12 Mental and Physical component subscales, a
set of NIH-PROMIS patient-reported outcome measures, 6-minute walk test distance, and
average daily activity level on wrist actigraphy. Maintenance-phase questionnaire scores at 9
and 12 months, and hospitalizations and deaths over 12 months, were exploratory outcomes.

Power and Statistical Analyses

Based on previous trials, clinically significant effects on the primary and the original co-
primary outcomes were initially defined as a between-group difference of 3 or more points
on the BDI-114647 20 or more points on the Self-Care total score*®, and 11 or more points
on the Kansas City Cardiomyopathy Questionnaire.*® The Bonferroni-corrected type 1 error
rate for these outcomes was set at 0.016 (a=.05/3). Power was set at 0.80 or greater for all 3
outcomes, and expected attrition was set at 25% or less. Based on these assumptions as well
as estimates of variability and intraclass correlation, a simulation-based power analysis
yielded a target sample size of 240 (eMethods 2 in Supplement 1).

At baseline, 2 and t tests were used to compare the groups at baseline. Multiple imputation
was used to impute data that were plausibly missing at random, consistent with the
intention-to-treat analysis plan (eMethods 3 in Supplement 1). Separate imputers’ models
were developed for each outcome (eMethods 3 in Supplement 1). Each model included the
terms that were to be used in the analysis of that outcome as well as variables that correlated
with the presence or absence of the outcome data.>? Parameter estimates were aggregated
over 20 imputed datasets for statistical inference.?!

Linear mixed models with an autoregressive covariance structure were used to evaluate
continuous outcomes. Each model included antidepressant use (the stratification factor),
group, time, and the group by time interaction as fixed factors, and baseline intercept and
patient as random factors. Pre-planned moderator analyses of the primary and co-primary
outcomes were conducted to determine whether the effects of treatment were moderated by
sex, race, or antidepressant use, and a pre-planned subgroup analysis was performed to
determine whether the effects of treatment on HF self-care depended on the presence of self-
care deficits at baseline. The number of hospitalizations over 12 months was regressed on
treatment group and antidepressant use in a Poisson model, with the treatment effect defined
as the incidence rate ratio. Cox regression was used to model the time to the first all-cause
hospitalization or death with the same predictors as in the Poisson model. Standard
diagnostics were performed to ensure that there were no violations of model assumptions.
To account for multiplicity, a Bonferroni correction was applied to the primary and co-
primary outcome analyses, whereby the corrected Type 1 error rate was set at 0.016 (a =
0.05/ 3). The Type 1 error rate for all other outcomes was set at 0.05 per comparison. All
analyses were performed with SAS 9.3 software (SAS Institute, Inc).
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Recruitment, Retention, and Baseline Characteristics

One hundred fifty-eight patients (52% of HF patients screened, 66% of the target sample
size) were randomized to usual care (n=79) or CBT (n=79). Within each arm, 26 (33%) of
the patients were taking an antidepressant at baseline. One hundred thirty-two (84%) of the
participants completed the 6-month post-treatment assessments; 60 (76%) of the usual care
and 58 (73%) of the CBT participants completed every follow-up assessment (p=0.88)
(Figure 1).

Table 1 presents the participants’ baseline characteristics. There were more minority patients
in the usual care than the intervention arm (p=0.02), but no other differences at baseline.

Treatment Fidelity and Adherence

Participation in HF education ranged from 95% at the first session to 85% at the third, with
no between-group differences. Seventeen (21%) of the intervention participants identified
HF self-care as one of the high-priority items on their initial CBT problem list, and the
therapists targeted self-care deficits or barriers in 38 (55%) of the CBT cases. Participants in
the intervention arm were exposed to mean (SD) of 8.1 (2.2) CBT techniques out of the 11
that were tracked. The CBT participants completed 10.8 (5.8) treatment sessions, with mean
duration of 59 (21) minutes and with 96% (9%) of CBT homework assignments at least
partially completed. Therapist ratings (range, 1 [worst] to 6 [best]) of the participants’ CBT
homework compliance, use of CBT techniques in daily life, and adherence to HF self-care
goals averaged 4.1 (0.9), 3.4 (1.1), and 4.1 (0.8), respectively, consistent with satisfactory
adherence.

Acute Treatment Phase

Primary Outcomes—Six-month depression scores were lower in the CBT than the usual
care arm on the BDI-II (12.8 / 10.6 vs. 17.3/ 10.7; P=0.008) (Table 2). Remission rates
differed on the BDI-II (46% vs. 19%; number needed to treat [NNT]=3.76; 95% C.1.,
3.62-3.90; P=0.001) and the Hamilton Depression Scale (51% vs. 20%; NNT=3.29; 95%
C.1., 3.15-3.43; P<0.0001). The groups did not differ on the Self-Care Maintenance or
Confidence subscales.

Secondary Outcomes—Six-month outcomes were superior in the CBT relative to the
usual care arm on secondary measures of depression (Hamilton Depression, P<0.0001;
PROMIS Depression, P<0.0001), anxiety (Beck Anxiety Inventory, P=0.007; PROMIS
Anxiety, P<0.0001), HF-related quality of life (Kansas City Cardiomyopathy Questionnaire,
P=0.02), mental health-related quality of life (SF-12 Mental, P=0.03), fatigue (PROMIS
Fatigue, P=0.01), and social functioning (PROMIS Discretionary Social Activities,
P=0.001; PROMIS Social Roles, P=0.01). The groups did not differ on any of the physical
functioning measures (SF-12 Physical, PROMIS Physical Functioning, 6-minute walk test
distance, average daily activity level on actigraphy).
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Follow-up Phase—The BDI-II criteria for remission of depression were met by 23
(29.1%) of the usual care and 42 (53.2%) of the CBT patients at 12 months (NNT, 4.16;
95% C.I., 4.01-4.31; P=0.002). Statistically significant group by time interactions were
found on the BDI-1I (P=0.002), Beck Anxiety Inventory (P=0.03), Kansas City
Cardiomyopathy Questionnaire (P=0.01), and the SF-12 Mental score (P<0.001), indicating
better maintenance of gains over 1 year in depression, anxiety, HF-related quality of life,
and mental health quality of life in the CBT than the usual care arm. There were no group by
time interactions on the Self-Care of Heart Failure Index or the SF-12 Physical score.
Thirty-five patients in the usual care arm were hospitalized at least once within 12 months of
enrollment, compared with 32 in the CBT arm (P = .63). After controlling for antidepressant
use, adjusting for the overdispersed Poisson model, and counting multiple readmissions,
patients in the CBT arm had a lower rate of hospitalizations compared to those in the usual
care arm (incidence rate ratio, 0.47; 95% C.I., 0.30-0.76; P = .002). There was no
statistically significant difference in the time to the first all-cause hospitalization or death
between the usual care and CBT groups (37 [47%] vs 34 [43%], respectively; hazard ratio
(HR), 1.17; 95% C.I., 0.73-1.86; P = .52). There were no study-related serious adverse
events.

Moderator, Subgroup, and Bias Analyses—None of the moderator tests were
statistically significant, suggesting that efficacy of CBT did not depend on sex, race, or use
of nonstudy antidepressants. When the sample was stratified by the median baseline Self-
Care Maintenance score, there was no treatment effect on the Maintenance subscale in the
low-score stratum but a marginal effect (P=0.07) in the high-score stratum. When stratified
by the median baseline Self-Care Confidence score, there was a marginal treatment effect in
the low-score stratum (P=0.05) but not in the high-score stratum (Figure 2).

Because inadequate blinding can bias trial results, the outcome assessors were instructed to
try to guess the participant’s group assignment after each contact. The resulting weighted
kappa statistics were 0.20, 0.16, 0.17, and 0.16 at 3, 6, 9, and 12 months respectively. These
figures are only slightly better than chance, suggesting that the assessments were adequately
blinded.

Co-intervention bias is also a potential threat to the validity of single-blinded RCTs. It was
evaluated in 3 ways. First, research staff and interventionists who had direct patient contact
recorded all instances in which patients were advised to seek nonstudy medical or
psychiatric care or referred to a nonstudy health care professional. Recommendations or
referrals were received by 19 (24%) of the usual care and 42 (53%) of the CBT participants
(P=0.003). However, controlling for this difference had no effect on any outcome. Second,
changes during the trial use of antidepressants and HF guideline-recommended medications
were tracked (eTable in Supplement 1). There were few medication changes after
randomization and no statistically significant differences between the groups. Finally, in an
exploratory analysis, the between-group difference in the hospitalization rate did not account
for any of the other outcomes. Thus, no evidence of co-intervention bias was found.
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Discussion

This trial tested the efficacy of a behavioral intervention that targeted major depression and
inadequate HF self-care. Cognitive behavior therapy was superior to usual care at 6 months
on the primary (BDI-11) measure of depression. The depression remission rate was higher in
the CBT than the usual care arm, and most participants maintained their gains for at least 12
months after initiating CBT. The results suggest that CBT is superior to usual care for
depression in patients with HF. This is an especially encouraging result in light of the
negative findings of the SADHART-CHF13 and MOOD-HF5 antidepressant trials. The
effects of the intervention on several secondary outcomes, including anxiety, fatigue, HF-
related quality of life, mental health-related quality of life, and satisfaction with social roles
and activities, suggest that CBT also offers other benefits for patients with HF and
depression. The preintervention/postintervention change in the CBT arm on the Kansas City
Cardiomyopathy Questionnaire is consistent with a large improvement in HF-related quality
of life.#® The intervention might also help to reduce rehospitalization rates among clinically
depressed HF patients. However, hospitalization was an exploratory outcome, and the
groups did not differ on the composite endpoint of hospitalization or death, so this finding
should be interpreted with caution and evaluated more definitively in future trials.

The intervention was not efficacious for HF self-care maintenance or confidence, the co-
primary outcomes. This was the first attempt to modify HF self-care in a clinically depressed
patient population. Nevertheless, it is the latest of a growing list of studies to find weak or
null effects for HF self-care interventions.2%:21 Thus, HF self-care behaviors are proving to
be difficult to modify. In this trial, self-care deficits were not required for eligibility and both
groups received intensive HF education. However, a secondary analysis of self-care
outcomes revealed a surprising pattern: The intervention tended to improve self-care
behaviors in patients who were already engaging in relatively good self-care practices, but it
had no effect on the patients with relatively deficient self-care behaviors. Conversely, self-
care confidence improved in patients with low confidence at baseline but did not increase in
those who were already relatively confident at baseline. More importantly, as shown in
Figure 2, the baseline differences between these subgroups were much larger than the
intervention effects within the subgroups. Furthermore, the scores within the relatively
deficient subgroup never converged with those of the relatively proficient subgroup. More
research is needed to identify the characteristics and needs of patients with persistent self-
care deficits. This could lead to interventions that would either directly target or compensate
for durable barriers to HF self-care in depressed patients.

The aim of the behavioral activation component of CBT is to reduce depression by
increasing engagement in pleasurable and productive activities. Although the intervention
did not include physical exercise, we had hoped that behavioral activation would have
detectable effects on physical functioning. However, there were no effects on the 6-minute
walk test or the SF-12 and PROMIS Physical scores. The absence of a treatment effect on
actigraphy suggests that even if the patients were engaging in more pleasurable and/or
productive activities, they were doing so in ways that did not depend on increasing physical
activity. This suggests that physical activity is unlikely to increase unless it is made an
explicit target of intervention. The HF-ACTION trial showed that exercise can help to
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reduce depression in HF.52 A combination of CBT and exercise might produce better
depression outcomes than either intervention alone.>3

The primary purpose of this study was to determine whether the intervention, when added to
usual medical care and HF education, is superior to usual care and education alone. The trial
was not designed to control for exposure to clinical attention or determine whether other
interventions (including simpler, briefer, or less expensive ones) might have comparable
effects. However, the trial design was appropriate for evaluating the efficacy of the
intervention.33.54

This study has several limitations. First, despite vigorous efforts to reach the study’s
enrollment target, recruitment fell short of the goal. However, this neither obscured the
effect of the intervention on depression nor accounted for the absence of a clinically
significant effect on HF self-care. However, the moderator and subgroup analyses were
underpowered and should be interpreted with caution. Second, like most behavioral trials, it
was necessarily single- rather than double-blinded. However, we found no evidence of co-
intervention bias. Third, treatment fidelity was assessed by the therapists themselves and
closely monitored by the clinical supervisor but not evaluated by independent raters. Fourth,
the multiplicity of secondary outcomes increases the risk of Type 1 errors. Finally, the
participants were enrolled at a single academic medical center and were treated by
experienced therapists who received intensive clinical supervision. Independent replications
are needed to clarify the extent to which these findings are generalizable to patients treated
in other settings.

Conclusions

Cogpnitive behavior therapy was effective relative to usual care for major depression in
patients with heart failure. It did not improve HF self-care or physical functioning, but it did
improve anxiety, fatigue, social functioning, and quality of life, and an exploratory analysis
suggested that the intervention might help to decrease the hospitalization rate in clinically
depressed patients. Comorbid major depression in heart failure may respond to CBT even if
antidepressant therapy is unsuccessful. Further research is needed on interventions to
improve depression, self-care, physical functioning, and quality of life in patients with heart
failure and comorbid major depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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302 Outpatients with heart failure
who volunteered to be screened
v
253 Screened positive for
depression (PHQ > 10) ‘

95 Excluded

42 Refused further evaluation

26 Logistical barrier to participation

11 Severe psychiatric comorbidity or

substance abuse

9 Did not meet major depression criteria
6 Too medically ill or cognitively impaired
1 Initiated antidepressant within 8 weeks

158 Randomized

79 Randomized to CBT plus enhanced usual care
57 Completed treatment®
9 Dropped out of treatment
8 Di: i due to
medical illness or death
5 Lost contact
v v

79 Randomized to enhanced usual care alone

58 C all follow-up b 60 C all follow-up %
69 Completed 3-month assessment 69 Completed 3-month assessment
66 Completed 6-month assessment 66 Completed 6-month assessment
60 Completed 9-month assessment 59 Completed 9-month assessment.
59 Completed 12-month assessment 60 Completed 12-month assessment
v v
79 Included in primary analysis I |79 Included in primary analysis

# Of the 57 patients who completed treatment, 45 (79%) met all of the criteria for successful
completion of weekly treatment within 6 months;12 (21%) did not meet one or more of the
criteria at 6 months despite having remained in treatment.

® Reasons for non-completion of one or more scheduled assessments (intervention arm):
worsening medical illness or death (n=7), unable to contact (n=3), dropped out (n=11).

¢ Reasons for non-completion of one or more scheduled assessments (usual care arm): worsening
medical illness or death (n=7), unable to contact (n=3), dropped out (n=9).

Figure 1.
Consort Diagram of Screening, Enrollment, Randomization, and Follow-up
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Figure 2a. Self-Care of Heart Failure Index Maintenance outcomes in Subgroups Defined
by Low vs. High Baseline Scores
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Figure 2b. Self-Care of Heart Failure Index Confidence outcomes in Subgroups Defined by
Low vs. High Baseline Scores
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Figure 2a. Self-Care of Heart Failure Index Maintenance outcomes in Subgroups Defined by

Low vs. High Baseline Scores. Figure 2b. Self-Care of Heart Failure Index Confidence
outcomes in Subgroups Defined by Low vs. High Baseline Scores
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Table 1
Baseline Patient Characteristics”
CBT +
Total Sample Usual Care Usual Care p
(n=158) (n=79) (n=79) value
Demographic variables
Age 55.8 £11.2 555+109 56.2+115 0.69
Female 73 (46.2) 33 (41.8) 40 (506)  0.26
Caucasian 100 (63.3) 57 (72.2) 43 (54.4) 0.02
Married or partnered 74 (46.8) 40 (50.6) 34 (43.0) 0.33
Education = 12 years 135 (85.4) 68 (86.1) 67 (84.8) 0.82
Employed (full- or part-time) 34 (21.5) 17 (21.5) 17 (21.5) 0.99
Annual income = $30,000 66 (48.9) 32 (48.5) 34(493)  0.93
Medical variables
NYHA class at enrollment 0.87
-1l 91 (57.6) 45 (57.0) 46 (58.2)
I 67 (42.4) 34 (43.0) 33 (41.8)
LVEF
Interval-scaled 38.9+155 37.6+155 403+155 0.27
<45% 84 (53.9) 46 (59.0) 38(48.7) 0.0
Prior hospitalization for heart failure 132 (84.6) 67 (85.9) 65 (83.3) 0.66
Body mass index (kg/m?) 33.6+7.9 32678 347+79 011
Current smoker 18 (11.3) 11 (13.9) 7(8.9) 0.32
History of MI 49 (31.6) 24 (31.6) 25(3L7)  0.99
Revascularization 43 (27.2) 20 (25.3) 23(29.1) 0.59
History of atrial fibrillation 56 (35.4) 30(38.0) 26 (32.9) 0.51
Diabetes 60 (38.0) 33 (41.8) 27(342) 033
COPD 29 (18.4) 18 (22.8) 11(139)  0.15
Hypertension 113 (71.5) 59 (74.7) 54 (68.4) 0.38
Sodium 139.1+2.7 1388+28 1393+27 0.23
Creatinine 1.32+1.40 1.23+0.98 14017 0.46
BUN 23.2+125 23.3+14.9 23.1+9.7 0.94
BNP 225 + 340 230 + 338 220 + 344 0.86
Medications
Antidepressant (stratification factor) 52 (32.9) 26 (32.9) 26 (32.9) n/a
Diuretic 124 (78.5) 59 (74.7) 65(82.3)  0.25
Beta blocker 145 (91.8) 73 (92.4) 72(9L1) 077
ACE inhibitor or ARB 128 (81.0) 63 (79.8) 65 (82.3) 0.69
Aldosterone antagonists 62 (39.2) 32 (40.5) 30 (38.0) 0.74
Devices
Automatic implantable cardioverter defibrillator 88 (55.7) 50 (63.3) 38 (48.1) .06
Left ventricular assist device 6(3.8) 2 (2.5) 4(5.1) 41
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Abbreviations: ACE, angiotensin converting enzyme; ARB, angiotensin 1 receptor blocker; COPD, chronic obstructive pulmonary disease; LVEF,
left ventricular ejection fraction; M1, myocardial infarction; NYHA, New York Heart Association.

a. . . . . .
Continuous variables are reported as mean + (SD); categorical variables are reported as number of patients (%).
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Table 2
. a
Primary and Secondary Outcomes
CBT + c
Usual Care Usual Care Difference P
Outcome Measure (n=79) (n=79) (95% ClI) Value
Beck Depression Inventory (BDI-11) (p=0.002)
. 1.05
Baseline 29.6 +10.2 30.7+10.2 (-2.09, 4.19) 0.51
-2.24
3 months 18.2+10.5 16.0+10.7 (-5.56, 1.09) 0.19
-4.43
6 months 17.3+10.7 128+10.6 (-7.68, -1.18) 0.008
-4.53
9 months 16.9+11.2 124+113 (-8.03, -1.02) 0.01
-4.82
12 months 16.0+10.8 11.2+10.7 (-8.14, -1.49) 0.005
Hamilton Rating Scale for Depression
(=0.001)°
. -0.01
Baseline 251+57 25.1+5.7 (-1.76, 1.74) 0.99
-3.95
6 months 121+6.0 82+59 (-5.81, -2.08) <.0001
Self-Care of Heart Failure Index
Maintenance (p=0.42)b
. -0.17
Baseline 62.1+15.5 61.9+155 (~4.92, 4.59) 0.94
1.32
3 months 67.3+16.0 68.6 +16.0 (~3.57, 6.20) 0.59
1.70
6 months 67.7+16.1 69.4+16.1 (-3.16, 6.56) 0.49
2.70
9 months 67.2+16.3 69.9+16.6 (-2.39, 7.79) 0.30
0.58
12 months 68.1+17.3 68.7+16.3 (~4.48, 5.64) 0.82
Self-Care of Heart Failure Index
Confidence (p:O.lo)b
. -0.49
Baseline 55.9+21.1 554 +21.1 (-6.99, 6.01) 0.88
4.78
3 months 60.1+22.1 64.9+2138 (~2.03, 11.59) 0.17
5.94
6 months 63.1+21.9 69.0+215 (-0.83, 12.71) 0.08
-0.25
9 months 64.3 +23.7 64.0 £23.6 (-7.41, 6.92) 0.95
4.23
12 months 62.8 +23.7 67.1+224 (-2.75.11.22) 0.23
Anxiety
Beck Anxiety Inventory (p:0.03)b
: -0.24
Baseline 19.6+10.3 19.4+103 (-3.39, 2.91) 0.88
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CBT + c
Usual Care Usual Care Difference P
Outcome Measure (n=79) (n=79) (95% CI) Value
-2.74
3 months 15.7+10.6 129+105 (-5.99, 0.50) 0.10
-4.47
6 months 156 +10.5 11.2+10.6 (=7.70, -1.25) 0.007
-3.52
9 months 139+111 10.4 £10.7 (-6.95, -0.10) 0.04
-3.71
12 months 148+114 111+112 (-7.23,-0.19) 0.04
Health-Related Quality of Life
Kansas City Cardiomyopathy Questionnaire
(p=0.01°
. -0.96
Baseline 46.1+23.3 452 +233 (-8.11, 6.19) 0.79
3.99
3 months 55.7+23.8 59.7+24.0 (-3.37, 11.35) 0.29
8.51
6 months 54.5+23.8 63.1+24.1 (115, 15.88) 0.02
7.36
9 months 55.8 +26.0 63.2+25.6 (~0.62, 15.35) 0.07
8.14
12 months 56.0 +£ 24.0 64.2+25.2 (0.63, 15.66) 0.03
SF-12 Mental Component Score (p<.0001)b
. -3.07
Baseline 34.7+11.4 31.7+11.4 (-6.59, 0.45) 0.09
1.50
3 months 418+12.2 433+12.2 (-2.30, 5.30) 0.44
4.18
6 months 42.7+12.0 46.9+12.0 (0.43,7.93) 0.03
2.52
9 months 43.0+13.0 455+125 (~1.53, 6.56) 0.22
8.29
12 months 39.8+13.2 48.1+12.3 (4.20,12.38) 0.0001
SF-12 Physical Component Score (p=0.06)b
. 2.60
Baseline 31.9+111 345+11.1 (-0.82, 6.01) 0.14
0.35
3 months 340+11.4 343+114 (-3.22, 3.92) 0.85
3.10
6 months 32.0+11.6 351+11.8 (~0.53, 6.73) 0.09
171
9 months 32.7+11.9 344+115 (-1.83, 5.26) 0.34
0.38
12 months 331127 335+125 (-3.36, 4.12) 0.84
Physical M easures
Actigraphy 7-day average activity counts
(p=0.70)°
-5.34
Baseline 98.0 +£55.3 92.7+551 (—22.20, 0.53
11.52)
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CBT + c
Usual Care Usual Care Difference P
Outcome Measure (n=79) (n=79) (95% CI) Value
-8.20
6 months 98.8 £58.5 90.6 +59.0 (—26.46, 0.38
10.07)
6-minute walk test distance (feet) (p:0.47)b
: -44.5
Baseline 1025.6 + 410.6  981.1 +409.6 (~169.7, 80.8) 0.48
-9.64
6 months 1026.7 +431.2 1017.0 +430.4 (-142.8, 0.89
123.5)
NIH PROMIS Measures
Anxiety (p<.0001)b
: 0.56
Baseline 622+75 62.8+7.5 (-1.74, 2.87) 0.63
-6.40
6 months 57.8+8.4 51.4+8.1 (-8.95, -3.86) <.0001
Depression (p<.OOO:L)b
. 1.19
Baseline 62.6+7.5 63.8+7.5 (-1.12, 3.50) 0.31
-6.49
6 months 58.1+8.3 51.6 £8.2 (-9.14, -3.84) <.0001
- _ b
Fatigue (p=0.04)
: -1.07
Baseline 63.4+£8.2 62.3+8.1 (-3.57, 1.43) 0.40
-4.08
6 months 60.5+9.1 56.5+ 8.8 (~6.87, -1.29) 0.005
Physical Functioning (p=0.22)b
. 0.65
Baseline 35.1+6.6 35.8+6.6 (-1.37, 2.66) 0.53
171
6 months 36.0+7.1 37.7+£7.1 (-0.51, 3.94) 0.13
Satisfaction with Discretionary Social Activities
(p=0.005)"
. 0.19
Baseline 40.2+7.0 404+7.0 (-1.97, 2.35) 0.86
4.27
6 months 441+78 484 +7.6 (1.85, 6.69) 0.001
Satisfaction with Social Roles (p:0.001)b
: -1.00
Baseline 38775 37.7+75 (-3.30, 1.29) 0.39
3.34
6 months 415+8.0 449+83 (0.78, 5.89) 0.01

a . . .
Scores are reported as covariate-adjusted least-square mean + standard deviation.
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These p values are for the group X time interactions from the mixed models. Statistically significant values indicate that the group’s trajectories

differed over time.

C_. . . . . .
Difference scores were calculated by subtracting the scores in the usual care arm from the scores in the CBT arm, i.e., Difference = CBT — UC.
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