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Abstract
Background—One-third of patients with heart failure (HF) experience depressive symptoms
that adversely affect health-related quality of life (HRQOL). We aimed to describe depressive
symptom trajectory and determine whether a change in depressive symptoms predicts subsequent
HRQOL.

Methods and Results—The sample consisted of 256 inpatients and outpatients with HF.
Depressive symptoms were measured at baseline and 3 or 6 months with the Patient Health
Questionnaire (PHQ-9). The Minnesota Living with HF Questionnaire was used to assess HRQOL
at baseline, 3–6 months, and one year. Based on baseline and 3–6 month PHQ-9 scores, patients
were categorized as depressive symptom-free (64%), depressive symptoms improved (15%),
depressive symptoms developed (6%), or persistent depressive symptoms (15%). The groups
differed in one-year HRQOL levels (F = 36, p<.001); patients who were depressive symptom-free
or whose depressive symptoms improved had better one-year HRQOL than patients with
persistent depressive symptoms (Tukey HSD, p<.01). Change in depressive symptoms was the
strongest predictor of one-year HRQOL (standardized β = .42, p<.001), after controlling for
functional status, demographics, and clinical variables.

Conclusions—We found the trajectory of depressive symptoms predicts future HRQOL.
Research is needed to determine whether interventions targeting depressive symptoms improve
HRQOL in patients with HF.
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Introduction
One-third of all patients with heart failure (HF) experience clinically significant depressive
symptoms1 that adversely affect every aspect of health-related quality of life (HRQOL).2
Health-related quality of life is a subjective, patient-centered outcome that refers to how a
health condition affects a person’s total well-being, including physical, functional, and
social dimensions.3 Health-related quality of life is an important predictor of morbidity and
mortality in patients with HF.4,5 Researchers have also begun to view HRQOL as an
important endpoint of HF care, given that patients with HF are experiencing longer survival
and must adjust to life with a chronic condition.6

It has been hypothesized that interventions aimed at reducing depressive symptoms in
patients with HF may lead to an improvement in health outcomes, including HRQOL.2 This
hypothesis is based on results from multiple cross-sectional studies showing that depressive
symptoms measured at baseline independently predict baseline HRQOL in patients with
HF.2,7–10 Although few investigators have examined the natural trajectory of depressive
symptoms in patients with HF,11–14 the severity of depressive symptoms may vary over
time. It is not known whether a positive or negative change in depressive symptoms over
time leads to a parallel change in HRQOL.

Therefore, the primary purpose of this study was to determine whether a change in
depressive symptom status from baseline to 3–6 months predicts HRQOL at one year. A
secondary aim was to examine the trajectory of depressive symptoms and HRQOL in
patients with HF. We hypothesized that 1) there would be a significant group by time effect
for depressive symptom status and the trajectory of depressive symptoms at baseline and 3–
6 months, 2) there would be a significant group by time effect for depressive symptom status
and HRQOL at baseline, 3–6 months, and one year; 3) patients who were depressive
symptom-free or whose depressive symptoms improved would have better HRQOL at one
year compared to patients with persistent depressive symptoms or those who developed
depressive symptoms; and 4) depressive symptom status would independently predict
subsequent HRQOL at one year.

Conceptual Framework
A model presented by Kop, Synowski, and Gottlieb15 provides the conceptual framework
for our study. In their model, HF symptoms, such as dyspnea, fatigue, and exercise
intolerance, influence both depressive symptoms and functional limitations. Depressive
symptoms and functional limitations are co-related, and both of these factors contribute to
impaired HRQOL. Although HRQOL is influenced primarily by subjective factors, such as
depressive symptoms and functional limitations, the construct of HRQOL is thought to
represent a composite of multiple influences, and is more than the simple sum of the parts.
HRQOL represents the patient’s global perspective of their daily life given the many
physical health, emotional, social, economic and health perception factors affecting it. Thus
although depressive symptoms and functional status may influence HRQOL, these are not
equivalent to HRQOL, nor can HRQOL be conceptualized simply as existing of 30%
depression, 30% symptom status, and so on.

Unfortunately, existing models of HRQOL in HF are based primarily on findings from
cross-sectional studies. In their discussion of HRQOL in HF, Kop et al.15 state there is a
need for future researchers to conduct longitudinal studies to advance the state of the
science. In conducting our study, we aimed to contribute to the knowledge gap on the
longitudinal relationship between depressive symptoms and HRQOL in patients with HF.
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Methods
Design and Sample

We used a longitudinal design with repeated measures. This was a secondary data analysis
of data from the Heart Failure Quality of Life registry for patients with HF. This registry is a
joint venture between investigators at 8 different medical centers; a detailed summary of the
methods has been previously published.16,17 The present subset (N = 256) includes a
convenience sample of subjects who had complete data on depressive symptoms at baseline
and 3 or 6 months, and HRQOL at one year. Of registry sites, two collected variables at the
desired time points.

The first study site was in acute care (hospital setting) at the main campus of Cleveland
Clinic in Ohio. The purpose of the longitudinal, observational study at this site was to
describe the trajectory of HRQOL in hospitalized patients with HF. Patients in this study
received usual care. The second study site was the outpatient setting of an academic medical
center in Kentucky. The purpose of the study at the second site was to test the effects of
combined biofeedback and cognitive therapy on HF outcomes (National Institutes of Health/
National Institutes of Nursing Research R01 NR 008567). Patients were recruited in the
outpatient setting and randomized to usual care, attention placebo, or an intervention group.

Both studies used similar inclusion and exclusion criteria. Patients were eligible for
inclusion if they had a diagnosis of chronic HF, preserved or non-preserved systolic
function, and were English-speaking. They were excluded for a myocardial infarction within
3 months or unstable angina, cognitive impairment, discharge to a skilled nursing facility, or
severe psychiatric impairment other than depression or anxiety. Patients recruited in the
outpatient setting were screened for one additional inclusion criteria—these patients were
included only if they had been optimized on HF medications and on stable doses for three
months.

Protocol
Local institutional review boards approved the individual studies and the review board at the
primary author’s institution approved secondary data analysis as an exempt protocol.
Patients recruited in the acute care setting provided informed consent and participated in a
baseline assessment during hospitalization. Follow-up measurement of depressive symptoms
and HRQOL took place by phone or mail at six months and one year. In the second study
setting, patients completed informed consent and baseline, three-month, and one-year
assessments at a General Clinical Research Center. After completion of each study, data
were de-identified and integrated into a single database at the primary author’s institution.

Measurement
Depressive symptoms—Depressive symptoms were defined as symptoms of depression
that may exist or without a diagnosis of major depressive disorder.18 Somatic symptoms of
depression may overlap with symptoms of HF such as fatigue or changes in appetite.19

However, we chose to categorize all patients with clinically significant depressive symptoms
as having depressive symptoms, regardless of whether or not the somatic symptoms could
be related to HF. This approach is known as the inclusive approach to measuring depressive
symptoms.20 Researchers have provided strong evidence that the inclusive approach is
sensitive, specific reliable, and predicts persistent depressive symptoms in patients who are
physically ill.21,22

The Patient Health Questionnaire, or PHQ-9, was used to measure depressive symptoms.
This is a 9-item questionnaire based directly on the diagnostic criteria for major depressive
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disorder.23 Patients are asked to rate how often each symptom has bothered them during the
past 2 weeks on a scale from 0 (not at all) to 3 (nearly every day). Patients who score a 10 or
greater are considered to have moderate or greater depressive symptoms. The PHQ-9 is an
ideal instrument for measuring depressive symptoms because it is brief, responsive to
change over time, and has strong evidence for reliability and validity in medical
outpatients24 and patients with HF.25 The Cronbach’s alpha for our sample was .83,
providing evidence of adequate reliability.

Health-related quality of life—The Minnesota Living with Heart Failure questionnaire is
a HF-specific measure of HRQOL that assesses the patient’s perceptions of the influence of
HF on physical, socioeconomic, and emotional aspects of life.26 The 21 items are summed
with higher scores indicating worse HRQOL. The Minnesota Living with HF questionnaire
is one of the most widely used instruments for measuring quality of life in this population.
Researchers have demonstrated evidence for validity and reliability.27 The Cronbach’s alpha
in our study was 0.92, adding support for reliability.

Functional status—We measured baseline subjective functional status using the Duke
Activity Status Index (DASI)28 and New York Heart Association (NYHA) functional
class.29 The DASI is a 12-item questionnaire that assesses the functional capacity for
activities of daily living. Patients are asked whether they can perform certain activities, such
as walking a block or two on level ground. There are three response categories: ‘not done
because of health reasons’, ‘done with difficulty’, and ‘done without difficulty.’ Total scores
are calculated based on a weighted score for each activity; higher total scores indicate better
functional status. New York Heart Association functional class is a subjective indicator of
functional status and was determined by patient interview. Patients were assigned a
classification of I (ordinary physical activity causes no symptoms of fatigue, dyspnea,
angina or palpitations), II (symptoms with ordinary physical activity), III (symptoms occur
with less than ordinary physical activity) or IV (symptoms occur even at rest).

Demographics and clinical characteristics—To completely describe the sample and
obtain data on potential confounding variables, the following information was collected by
patient interview and chart review: age, sex, race/ethnicity, marital status, whether the
patient lives alone, education level, and time since diagnosis. The following clinical
characteristics were collected by chart review: height, weight, smoking status, most recent
ejection fraction, and medications. Data on comorbidites were collected by chart review and
patient interview using the Charlson Comorbidity Index.30,31

Data analysis
SPSS version 18.0 was used for data analysis; a p value of less than .05 was considered
significant. Patient characteristics were summarized using means and standard deviations or
frequency distributions. Differences in demographic and clinical variables between the two
study sites were assessed with independent t-tests or chi-square tests of association.

The standard PHQ-9 cut-point of 10 was used to categorize patients as having depressive
symptoms or no symptoms at baseline and 3–6 months. We then placed patients into one of
four depressive symptom status groups based on change in PHQ-9 score or the lack of
PHQ-9 change from baseline to 3–6 months (See Table 1). These 4 groups were: 1)
depressive symptom-free, 2) depressive symptoms improved, 3) depressive symptoms
developed, and 4) persistent depressive symptoms. To assess the trajectory of depressive
symptoms among these four groups, repeated measures analysis of variance with Tukey
honestly significant difference (HSD) post-hoc tests were used.
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Repeated measures and one-way analysis of variance with Tukey HSD post-hoc tests were
used to determine the relationship between depressive symptom status and HRQOL.
Multiple regression analysis was used to determine whether a change in depressive symptom
status predicted HRQOL at one year, controlling for demographics, clinical variables, and
functional status. For the regression, patients in each depressive symptom status group were
assigned a dummy variable ranked from best to worst: (0) depressive symptom-free, (1)
depressive symptoms improved, (2) depressive symptoms developed, or (3) persistent
depressive symptoms. To account for differences between the two sites, we controlled for
recruitment setting and treatment group (usual care, attention placebo, or intervention) in the
final regression model.

Results
Sample Characteristics

The final sample consisted of 256 patients, one-third of who were female. Approximately
half of the sample was classified as NYHA functional status class III or IV. In Table 2, the
baseline characteristics of patients recruited in the acute care (n = 108) and outpatient
settings (n = 148) were compared. There was a higher percentage of patients with NYHA
class III among patients from the acute care setting (p = .003). Patients from the acute care
setting also had poorer functional status as measured by the DASI.

There were a higher percentage of patients from the acute care setting with a history of
coronary artery bypass surgery (41% vs. 24%, p = .003). Patients from the acute care setting
had a lower mean ejection fraction, lower body mass index, and fewer years of education
compared to patients from the outpatient setting. There were no data available on
medications for the patients from the acute care setting. Among outpatients, 23% were
taking antidepressants, and 85% were taking an ACE inhibitor or an angiotensin receptor
blocker. No other demographic and clinical characteristic differed between the two groups.

Trajectory of Depressive Symptoms
From baseline to 3–6 months, a total of 164 patients (64%) remained depressive symptom-
free, while 39 (15%) experienced improvement in depressive symptoms, 14 (6%) developed
depressive symptoms, and 39 (15%) had persistent depressive symptoms. A higher
percentage of patients recruited from the outpatient setting remained depressive symptom-
free compared to patients from the acute care setting (78% vs. 45%, p < .001). In contrast, a
higher percentage of patients from the acute care setting experienced improved depressive
symptoms, developing depressive symptoms, or persistent depressive symptoms when
compared to patients from the outpatient setting (Figure 1).

Table 3 shows the mean levels of depressive symptoms and the average change in PHQ-9
scores for patients who were depressive symptom-free, whose depressive symptoms
improved, whose depressive symptoms developed, or who had persistent depressive
symptoms. There was a significant group by time interaction (Wilks’ Lamda = .53, F = 74,
df = 3, p < .001, partial eta squared = .47), but no significant time effect. Figure 2 depicts the
median, minimum, maximum, first quartile, and third quartile depressive symptom scores
for each of the four groups at baseline and three or six months.

Depressive symptom change and HRQOL
The Minnesota Living with HF mean scores for the entire sample were 43 ± 27 at baseline,
36 ± 26 at 3–6 months, and 36 ± 25 at one year. When we assessed the HRQOL trajectory
between the four groups (depressive symptom-free, depressive symptoms improved,
depressive symptoms developed, and persistent depressive symptoms), there was a
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significant interaction between group and time (Wilks’ Lambda = .82, F = 8.2, df = 6, p < .
001, partial eta squared = .10), as well as a significant main effect for time (Wilks’ Lambda
= .93, F = 8.9, df = 2, p < .001, partial eta squared = .07). Patients who were depressive
symptom-free had the best HRQOL at all three time points, while patients with persistent
depressive symptoms had the worst HRQOL. Figure 3 displays the median, minimum,
maximum, first quartile, and third quartile, and outlier HRQOL scores for each of the four
groups. The results in this figure show that as patients’ depressive symptoms improved or
developed from baseline to 3–6 months, they experienced a corresponding change in
HRQOL.

Figure 4 shows the difference in HRQOL scores at one year between the four groups
(F=36.1, df = 3, p < .001). Post-hoc comparisons indicated that patients who remained
symptom-free had the best HRQOL at one year (27.2 ± 21, p < .01) compared to patients
whose depressive symptoms improved (40.4 ± 24), depressive symptoms developed (56.1 ±
13.6), or had persistent depressive symptoms (64 ± 22.1). The patients whose depressive
symptoms improved had better HRQOL than patients with persistent depressive symptoms
(p < .001). There was a trend for patients whose depressive symptoms improved to have
better HRQOL at one year compared to patients who developed depressive symptoms (p = .
09). There was no difference between patients who developed depressive symptoms and
those with persistent depressive symptoms (p = .6); both groups had equally poor HRQOL at
one year.

In the multiple regression analysis (Table 4), depressive symptom trajectory from baseline to
3–6 months was a significant predictor of HRQOL at one year, controlling for age, gender,
ejection fraction, recruitment setting, treatment group, NYHA functional class, and DASI
score. The model explained 39% of the variance in HRQOL; depressive symptom status by
itself explained 14% of the variance. Younger age and lower scores on the DASI at baseline
were also significant predictors of worse HRQOL at one year. However, depressive
symptom status had the largest standardized beta value (β = .42), indicating that depressive
symptom status was the strongest predictor of worse HRQOL after controlling for all other
variables in the model.

Discussion
Although depressive symptoms have been described as an independent predictor of
HRQOL, our knowledge was previously limited by primarily cross-sectional study designs.
Our study has advanced the state of the science on depression in patients with HF by
demonstrating that a change in depressive symptoms over time predicts future HRQOL. We
found that patients with HF who remain depressive symptom-free or whose depressive
symptoms improve have substantially better HRQOL at one year than patients with
persistent depressive symptoms.

This study is one of few to examine the trajectory of depressive symptoms in patients with
HF.11–14 We found that half of patients with depressive symptoms at baseline experienced a
clinically significant improvement in depressive symptoms by 3 to 6 months, while the other
half had persistent depressive symptoms. Furthermore, a small percentage of patients who
were depressive symptom-free at baseline had a clinically significant increase in depressive
symptoms by 3 to 6 months. These findings are consistent with results from other studies.
Koenig et al.14 followed elderly hospitalized patients with HF and found that approximately
half of those with a major or minor depressive disorder experienced remission within one
year. In two additional studies, Koenig et al. followed elderly hospitalized patients with HF
and chronic pulmonary disease to determine the trajectory of minor12 and major
depression11 as measured with the Structured Clinical Interview. Among patients with major
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depression, 56% experienced remission within six months after hospitalization. Similarly,
65% of patients with minor depression improved within three months. Fulop et al.13

described a similar course of depressive symptoms in elderly hospitalized patients with HF.
At six months, 29% of patients with depressive symptoms at baseline continued to have
persistent depressive symptoms; while 6% of patients who were non-depressed at baseline
developed depressive symptoms. Our results, combined with findings from these
investigators, suggest that a significant portion of outpatients and inpatients with HF
experience persistent depressive symptoms, while other patients experience fluctuations in
depressive symptoms.

The baseline HRQOL level among patients in our study, measured with the Minnesota
Living with HF questionnaire, is similar to that of nine studies described by Riegel et al.17

The HRQOL scores for patients in our study improved substantially from baseline to the 3–6
month assessment and then stabilized. This finding is supported by results from Moser et
al.,5 who reported that HRQOL scores, as measured with the Minnesota Living with HF
questionnaire, rapidly improve within the first month after a HF hospitalization and then
become constant.

A novel finding from our study was that the trajectories of depressive symptoms and
HRQOL were closely linked over time. We found that as patients’ depressive symptoms
improved, worsened, or stayed the same, there was a parallel change in HRQOL. Other
researchers examining the relationship between depressive symptoms and HRQOL in
patients with HF in cross-sectional studies have identified depressive symptoms as an
independent predictor of HRQOL.2,7–10 Similar to our study, these investigators measured
HRQOL using HF-specific measures—either the Minnesota Living with HF questionnaire
or the Kansas City Cardiomyopathy questionnaire. In one cross-sectional study, Faller et
al.32 evaluated depressive symptoms, NYHA functional status, and HRQOL in outpatients
with HF. The investigators found that among patients with depressive symptoms, there was
no dose-response relationship between worsening functional status and the life satisfaction
component of HRQOL. Their results suggest that depressive symptoms may be more
important than functional status as a determinant of HRQOL.

However, it is not possible to draw conclusions from these cross-sectional studies regarding
the sequential relationship between depressive symptoms and HRQOL. In our longitudinal
study, we provided evidence that the depressive symptom trajectory from baseline to 3–6
months predicts HRQOL at one year. The closely aligned trajectories of depressive
symptoms and HRQOL suggest a bi-directional relationship between these two variables.
This finding is supported by results from Evangelista et al.,33 who followed patients with
advanced HF referred for transplantation. In this study, HRQOL was measured with a
generic measure of HRQOL—the Short-Form 12. Depressive symptoms and HRQOL were
assessed at baseline and two years. The researchers found that the patients who stabilized
medically and were taken off the transplant list had better HRQOL and lower levels of
depressive symptoms at two years when compared to patients who remained on the
transplant list or received a transplant.

In our study, we were able to control for subjective functional status as measured by both
NYHA functional classification and the Duke Activity Status Index (DASI). Both
depressive symptom status and DASI scores were significant predictors of HRQOL at one
year, but depressive symptom status was the strongest independent predictor. Due to data
limitations, we were not able to explore the impact of changes in functional status on
subsequent HRQOL. As functional status is an important component of the conceptual
framework of HRQOL,15 future researchers should obtain frequent, serial measures of
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functional status, depressive symptoms, and HRQOL in order to tease out any possible
cause-effect relationships in this population.

Previous investigators have hypothesized that interventions aimed at reducing depressive
symptoms in patients with HF may also improve patients’ HRQOL. Although the state of
the science is not well developed in this area, results from three trials support this
hypothesis. Gary et al.34 tested the effects of a home-based exercise program in elderly
female outpatients with diastolic HF. The exercise group experienced a greater improvement
in both depressive symptoms and HF-specific HRQOL when compared to a group who
received education only. Gary et al.35 also compared usual care with home-based exercise,
cognitive behavioral therapy, and combined exercise and cognitive behavioral therapy for
the treatment of major and minor depression in outpatients with HF. The investigators found
no significant differences over time in depressive symptoms and HF-specific HRQOL
between the four groups. However, when data from patients with major depression were
analyzed separately, the researchers found that only the combined exercise and cognitive
behavioral therapy group demonstrated a sustained decrease in depression scores at 12 and
24 weeks. Furthermore, the patients with major depression in the combined intervention
group experienced the greatest improvement in HRQOL. Sullivan et al.36 provided further
support for the hypothesis that interventions aimed at reducing depressive symptoms can
improve HF-specific HRQOL. In a prospective cohort study, the investigators assigned
outpatients with HF to group mindfulness-based intervention or usual care control. Patients
in the intervention group experienced significant improvements in both depressive
symptoms and HRQOL when compared to usual care.

Although investigators have provided some evidence that the reduction of depressive
symptoms may lead to improved HRQOL in patients with HF, further research is needed.
The intervention studies discussed above enrolled patients from the outpatient setting, thus,
it is not known whether a psychological intervention would be beneficial for patients in the
acute care setting. Furthermore, the appropriate intensity or dose of intervention needed to
improve depressive symptoms and HRQOL is not known. An intriguing study conducted by
Powell et al.37 demonstrated that a single, brief counseling session improved depression and
HRQOL among women recently diagnosed with cancer. It is possible that a brief
psychosocial intervention for depressive symptoms may be appropriate for patients with HF
in the acute care setting. To further explore this treatment option, our team is currently
conducting a randomized, controlled trial testing the effects of a nurse-delivered, brief
cognitive therapy intervention on depressive symptoms and HRQOL in hospitalized patients
with HF (Clinicaltrials.gov identifier: NCT01275742).

Limitations
We included patients enrolled from two distinct HF populations—acute care and outpatient.
This approach however, can be considered strength because it improved the generalizability
of our findings and demonstrated that the relationship between depressive symptoms and
HRQOL holds across different HF patient populations. Data on medications were not
collected at one study site. Therefore, we were unable to explore the impact of HF
medications or antidepressants on HRQOL. Future research on the relationship between the
trajectory of depressive symptoms and HRQOL should include the effects of antidepressants
and other medications that may affect HRQOL.

Conclusions
In this study, we demonstrated that a change in depressive symptoms over time predicts
subsequent HRQOL in patients with HF. We found that patients who remain depressive
symptom-free or whose symptoms improve have substantially better HRQOL at one year
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compared to patients with persistent depressive symptoms. Depressive symptoms are a
significant clinical problem in patients with HF. Given that patients with HF may experience
persistent depressive symptoms or develop depressive symptoms that predict worsened
HRQOL, it is important for clinicians to regularly assess for depressive symptoms in this
population. In addition, researchers should continue to test interventions to reduce
depressive symptoms in patients with HF. In particular, research is needed to determine
whether the acute care setting is an appropriate time and place to introduce such
interventions. Our findings suggest that the trajectories of depressive symptoms and
HRQOL are closely related. Future researchers are urged to include HRQOL as a primary
outcome when testing the effects of treatments for depressive symptoms in patients with HF.
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Figure 1.
Depressive symptom status change from baseline to 3–6 months for the overall sample and
two study sites*
*Chi-square, p < .001
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Figure 2.
Box plot with median levels of depressive symptoms in patients with HF at baseline and
three or six months*
*Median = horizontal line, first quartile = bottom of box, third quartile = top of box, vertical
line = minimum and maximum, * or º indicate patient outliers
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Figure 3.
Box plot with median levels of health-related quality of life in patients with HF at baseline,
three or six months, and one year*
*Higher scores mean worse health-related quality of life (HRQOL); Median = horizontal
line, first quartile = bottom of box, third quartile = top of box, vertical line = minimum and
maximum, º indicates patient outliers.
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Figure 4.
Comparison of HRQOL* at one year between patients with HF categorized into four groups
by change in depressive symptoms from baseline to 3–6 months
*Higher scores mean worse health-related quality of life (HRQOL); one-way analysis of
variance; F=36.1, df = 3, p < .001
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Table 1

Depressive symptom status group assignment based on PHQ-9 scores at baseline and 3 or 6 months.

PHQ-9 at
baseline

PHQ-9 at
3 or 6 months

Depressive symptom status group
assignment

0 – 9 0 – 9 Depressive symptom-free

≥ 10 0 – 9 Depressive symptoms improved

0 – 9 ≥ 10 Depressive symptoms developed

≥ 10 ≥ 10 Persistent depressive symptoms

PHQ-9 = Patient Health Questionnaire-9
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Table 2

Baseline characteristics for the total sample and comparison of patient characteristics* from study site 1 (acute
care setting; Ohio) and site 2 (outpatient setting; Kentucky)

Characteristic Overall
(n = 256)

Study Site 1
(n= 108)

Study Site 2
(n= 148)

p

Age, mean±SD, yrs 61.2 ± 11.9 62.7 ± 11.5 60 ± 12.2 .07

Female, % 35.1 37.7 33.1 .3

Minority, % 18.1 15.8 19.9 .3

Lives alone, % 23.5 21.9 24.7 .4

Married, % 58.5 63.2 56.1 .2

LVEF, mean±SD, % 32.4 ± 14.5 26.8 ± 12.8 37 ± 14.2 <.001

Body mass index, mean±SD 31.2 ± 8.1 29.5 ± 7.1 32.5 ± 8.6 .003

NYHA functional class, %

      Class I 7.2 4.4 9.3

      Class II 38.6 28.3 43.4

      Class III 48.5 61.1 39.1

      Class IV 5.7 6.2 5.3 .003

Duke Activity Status Index 14.2 ± 13.6 10 ± 10 17.4 ± 15 <.001

Education, mean±SD, yrs 13.6 ± 3.3 13.1 ± 3 13.9 ± 3.4 .03

Heart failure etiology, %

      Ischemic 46 49.1 43.7

      Idiopathic 22.6 21.1 23.8

      Other 31.3 29.8 32.5 .7

Comorbidity, %

      History of MI 48.7 50.9 47.3 .3

      History of CABG 31.3 41.2 23.8 .003

      Atrial fibrillation 48.7 55.3 43.7 .06

      Biventricular pacemaker 31.7 26.3 35.8 .1

      ICD 39.2 37.7 40.4 .7

      History of stroke 18.1 17.5 18.5 .5

      Diabetes mellitus 39.6 36 42.4 .3

      COPD 18.5 21.9 16 .2

Baseline medication,%†

      ACE inhibitor - - 70.9 -

      Beta-blocker - - 86.1 -

      Diuretic - - 67.5 -

      Digoxin - - 19.9 -

      ARB - - 13.9 -

      Antidepressants - - 22.7 -

*
p values were calculated using two-sample t tests for continuous variables and the chi-square test of association for categorical variables

†
Data on medications were not available at one study site
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LVEF = Left ventricular ejection fraction, NYHA = New York Heart Association functional class, MI = myocardial infarction, CABG = coronary
artery bypass graft, ICD = implanted cardiac defibrillator, COPD = chronic obstructive pulmonary disease, ACE = angiotensin converting enzyme,
ARB = angiotensin receptor blocker
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Table 3

Depressive symptom scores of the four groups at baseline and 3 or 6 months

Depressive symptom status group Baseline PHQ-9
Mean ± SD

PHQ-9 at 3 or 6
months

Mean ± SD

Average change
in PHQ-9 score

Mean ± SD

Depressive symptom-free (n = 164) 3.6 ± 2.9 2.9 ± 2.8 0.7 ± 3.2

Depressive symptoms improved (n = 39) 13.7 ± 3.5 5.2 ± 2.7 8.5 ± 4.5

Depressive symptoms developed (n = 14) 6.1 ± 2.5 13 ± 4.0 −6.9 ± 4.8

Persistent depressive symptoms (n = 39) 15.1 ± 3.6 15.4 ± 4.6 −0.3 ± 4.6

PHQ-9 = Patient Health Questionnaire-9; SD = standard deviation
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