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Abstract

Purpose—Depressive symptoms and inadequate social support are well-known independent
predictors of increased mortality and morbidity in heart failure (HF). However, it is unclear how
depressive symptoms and social support interact to influence quality of life. Thus, the purpose of
this study was to determine the nature of the relationships (direct, mediator, and moderator)
among depressive symptoms, social support, and quality of life in patients with HF.

Methods—We performed a secondary data analysis that included 362 patients with HF who
completed measures of depressive symptoms (the Beck Depression Inventory-I1), perceived social
support (the Multidimensional Scale of Perceived Social Support), and quality of life (the
Minnesota Living with Heart Failure Questionnaire) instruments. The direct, mediator, and
moderator effects of both depressive symptoms and social support on quality of life were tested
using multiple regressions and 2x2 ANCOVA.

Results—Less social support and greater depressive symptoms independently predicted poorer
quality of life. The relationship between social support and quality of life was mediated by
depressive symptoms. Neither social support nor depressive symptoms moderated quality of life.

Conclusion—Promotion of social support will improve quality of life only when depressive
symptoms are also effectively managed.
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Introduction

The prevalence of heart failure (HF) is increasing in the United States. Currently 5.8 million
Americans have a diagnosis of HF and this includes one of every 100 individuals over 66
years of age [1]. Despite advances in management, mortality and morbidity rates of patients
with HF remain high. In prior studies, patients with HF self-reported that their quality of life
was significantly more impaired when compared with patients diagnosed with other serious
chronic medical disorders (i.e., chronic bronchitis or arthritis)[2]. Therefore, improving
quality of life has been recognized as one of the major treatment goals for patients with HF.
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Positive social support is associated with improved quality of life [3] and better outcomes in
patients with coronary heart disease [4]. Reinforcing and increasing social support has been
suggested to be an effective intervention that may improve quality of life, as well as reduce
mortality and morbidity, in patients with HF [5; 6]. For example, the presence of a spouse
provided significant support when compared to those without, as unmarried patients with HF
were at 2.1 — 3.8 times higher risk of readmission or death compared to married patients [5;
7]. Social support may contribute to positive health outcomes by two possible pathways [8].
First, social support may have a direct and main effect on health-related outcomes,
regardless of individual stress level or the presence of a stressful event. Second, social
support may have a buffering effect, as it protects individuals from the harmful outcomes of
a stressful environment or event. Thus, social support may be a mediating or intervening
variable which reduces the effects of stress. Because the role of social support has been
measured using a variety of instruments, and results varied across prior studies, there is no
consistent evidence to definitively support either pathway.

Depressive symptoms are the most prevalent psychological symptom identified by patients
with HF and one in every five patients have diagnosed clinical depression [9]. Depressive
symptoms of patients with HF are well-known to be associated with declining physical
functional status [9]. Depressive symptoms are also an independent predictor of poorer
quality of life in patients with HF [10]. The most serious impact of presence of depression or
depressive symptoms is the association with frequent hospital readmission and greater
mortality. Patients with HF and depressive symptoms have a 3-times higher risk of hospital
admission and 2-times higher risk of death at 1 year follow up, compared to those without
depressive symptoms [9]. Screening and treatment of depressive symptoms is an essential
component in the management of HF [11] and pharmacological and non-pharmacological
treatments have been tested to improve outcomes of patients with HF.

The direct or buffer model of social support may explain why a greater degree of social
support is beneficial in improving quality of life in patients with HF. However, there is
insufficient evidence about the association of social support to quality of life in the presence
of concurrent depressive symptoms. It is also unclear whether depressive symptoms
decrease quality of life in patients who perceive greater support. Investigators have not
studied the combination of depressive symptoms and perceived social support in studies
predicting quality of life in patients with HF. Thus, it is not clear whether depressive
symptoms and perceived social support are independent predictors of quality of life, and
whether either depressive symptoms or perceived social support act as a mediator in the
association with quality of life. It is also unknown whether the relationship between social
support and quality of life varies with different levels of depressive symptoms, which would
demonstrate a moderator effect. Therefore, the present study examined the nature of the
relationships among depressive symptoms, perceived social support, and quality of life in
patients with HF. Specific aims of the study were: 1) to test the direct (main) effects of both
social support and depressive symptoms on quality of life; 2) to test the moderator effect of
both social support and depressive symptoms on quality of life; and 3) to test the mediator
effect of both social support and depressive symptoms on quality of life, while controlling
for age, gender, New York Heart Association (NYHA) class, and self-reported functional
status.

Study design and sample

This study is a secondary data analysis from larger studies[5; 12; 13] that used a descriptive,
comparative, correlational design and included 362 patients with HF. Patients were eligible
if they had a confirmed diagnosis of chronic heart failure, no history of acute myocardial
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infarction within 3 months, and no terminal illness including cancer or end-stage liver or
renal disease. All patients were receiving stable doses of HF medications. We recruited
eligible patients from outpatient clinics at a major academic medical center and a private
hospital in central Kentucky between January 2002 and December 2008. A total of 2358
patients were screened during this time; 1346 patients were eligible, but only 490 patients
(36%) participated. Three hundred fifty three patients (26.2%) intentionally declined to
participate and 503 additional patients could not participate for various reasons including
scheduling meeting with eligible participants, missing appointments, long distance, and
family issues. Of the 490 participants who participated, we analyzed data from the 362
patients who completed self-reports of perceived social support, depressive symptoms,
functional status and quality of life at the baseline assessment time.

Perceived social support—Social support was assessed using the Multidimensional
Scale of Perceived Social Support (MSPSS) [14; 15]. The MSPSS assesses perceived social
support adequacy from family, friends, or significant others. The MSPSS consists of 12-
items that are rated on a 7-point Likert scale. Each item is rated from 1 (very strongly
disagree) to 7 (very strongly agree). The total score is the sum of the 12 items and ranges
from 12 to 84. Higher scores indicate a higher level of perceived social support. Construct
validity and reliability have been reported [14; 15]. Cronbach’s alpha coefficients previously
ranged from .85 to .90 [14; 15], and reliability in this study was high with a Cronbach’s
alpha of .94. The MSPSS has been previously used by patients with HF [16].

Depressive symptoms—Depressive symptoms were assessed by the Beck Depression
Inventory-I1 (BDI-11) [17]. The BDI-II has 21 items and each item is rated on a 4-point
Likert scale ranging from 0 to 3. The total score is the sum of scores for the 21 items and
total scores range from 0 to 63. Higher total scores indicate greater depressive symptoms.
Individuals who score greater than 13 are considered to have at least mild depressive
symptoms [17]. The BDI-II has been used in patients with HF [18]. In this study, the
reliability of the BDI-11 was acceptable, as Cronbach’s alpha coefficient was .89.

Quality of life—Quality of life was assessed by the Minnesota Living with Heart Failure
Questionnaire (MLHFQ)[19; 20]. The MLHFQ is a disease-specific measure of quality of
life in patients with HF, which assesses patient perception of the degree to which HF and its
treatment influences physical symptoms (i.e., shortness breath, fatigue, peripheral edema,
and difficulty sleeping), physical and social functions (i.e., walking, climbing stairs,
household work, need to rest, working to earn a living, going places away from home,
recreational activities, sexual activities, eating and mental and emotional functions of
concentration, memory, loss of self-control, and being a burden to others), and
psychological components of living (i.e., anxiety and depression). The MLHFQ consists of
21 items which are rated on a 6-point Likert scale ranging from 0 (no effect) to 5 (very
much). The total score is the sum of the 21 items and the possible total score ranges from 0
to 105. Higher scores reflect worse quality of life. Construct validity has been reported in
several studies [19; 21]. Adequate reliability of the MLHFQ, indicated by Cronbach’s alpha
of .73 t0 .93, has been reported [19; 22] and Cronbach’s alpha in this study was .94. This
instrument has been used exclusively in HF research [23; 24].

Demographic and clinical variables—Demographic (i.e., age, gender, education,
marital status, and ethnicity) and clinical characteristics (i.e. left ventricular ejection
fraction, comorbidities, prescribed medications, New York Heart Association [NYHA]
class) were obtained using a structured questionnaire and brief interview with patients and a
medical records review. The NYHA classification data were collected by the trained nurse
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researchers. All involved nurse researchers received specific training about measurement of
NYHA class to ensure accurate data; training continued until each data collector was able to
attain a 100% agreement with expert evaluations of 15 sample cases. We also assessed self-
reported functional status using the Duke Activity Status Index (DASI) [25], as functional
status has previously been identified as a confounding variable in studies of quality of life
[26]. The DASI is 12-item self-assessment of the functional capabilities of cardiovascular
patients related to common activities of daily living [25]. Patients were asked to rate the
difficulty of each activity using three response categories (i.e., ‘not done because of health
reason’, ‘done with difficulty’, and ‘done without difficulty”). The total score ranges from 0
to 58.2 based on different weights for each activity in the DASI, and the higher scores
indicate better functional status. The DASI has been used to assess functional status in
patients with coronary heart disease and HF [27; 28]. Cronbach’s alpha coefficient has been
reported to be from .81 to .89 with construct validity of this measure supported [27; 28].
Coefficient alpha as an indicator of internal consistency of reliability was .84 for the
unweighted items of the DASI in this study.

Approval for each study was obtained from the University of Kentucky Institutional Review
Board. Potential participants were referred to the study by primary physicians or nurse
practitioners, or were identified by medical records review performed by trained research
nurses. Eligible patients were contacted and recruited from outpatient clinics during a face-
to-face interview. When eligible patients agreed to participate, they completed a
questionnaire packet either at home or in the General Clinical Research Center. Trained
research nurses assessed NYHA class and obtained other clinical and demographic data
during a brief interview, the use of a structured questionnaire and by review of medical
records.

Data analysis

Descriptive statistics (frequency, mean, standard deviation, median, range) were used to
describe patient demographic and clinical characteristics. Direct effects of each predictor
(i.e., depressive symptoms and perceived social support) on quality of life were tested using
separate multiple regressions, controlling for age, gender, NYHA class, and self-reported
functional status (DASI). The steps to examine mediator and moderator effects were guided
by Baron and Kenny [29]. Mediator effects for both depressive symptoms and perceived
social support on quality of life were examined using a series of multiple regressions, while
controlling for age, gender, NYHA class, and self-reported functional status. As shown in
Figure 1, when there are significant relationships between an independent variable (either
depressive symptoms or perceived social support) and an outcome variable (Step 1),
between an independent variable and a potential mediator (Step 2), and between the
potential mediator and the outcome variable (Step 3), a mediator effect is supported when
the significant relationship between the independent variable and the outcome variable
(quality of life) becomes less significant or non-significant when both the independent
variable and mediator are entered in the regression model (Step 4).

Moderator effects were determined using 2 x 2 ANCOVA, after controlling for age, gender,
NYHA class, and self-reported functional status. A significant interaction effect of
depressive symptoms and perceived social support on quality of life would indicate a
moderator effect according to Baron and Kenny.37 Prior to moderator testing, patients were
grouped into those with and without depressive symptoms using a standard cut point of 13
on the BDI-1I [17]. Patients were also grouped into high and low social support groups prior
to analysis using the mean score of the MSPSS as the cut point (M = 71.5). The mean score
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was used because there is no standard cut point for the MSPSS. An a priori significance
level of 0.05 was used for all analyses.

Results

Patient characteristics

Of the 362 patients, participants were primarily Caucasian (77.6%), men (68%) aged 60.6
11.5 years (Table 1). More than half of participants were married (57%), and nearly half
were classified as NYHA class 111 or 1V (52.2%), with an average left ventricular ejection
fraction of 34.4 + 14.7%. Based on the scores of the BDI-II, one-third (30.1%) of these
patients reported depressive symptoms, and of these depressed patients (BDI-1l > 9), 39.7%
were prescribed antidepressants. One fourth of all patients (24.6%) were taking
antidepressant medications at time of participation, and of the antidepressant users, 54% still
reported depressive symptoms. Main (direct) effect of perceived social support and
depressive symptoms

All variables were moderately correlated with each other (r = —.056 to r = .687) without
multicollinearity (r > 0.7) among independent variables (Table 2), which demonstrated the
assumptions for the use of multiple regression were met. When age, gender, NYHA class,
and self-reported functional status were controlled, both decreased social support (sp = —.
132; P<.001) and the presence of depressive symptoms (sp = —.467; P< .001) were
independently associated with poorer quality of life (Table 3).

Mediator effect of depressive symptoms

Four multiple regressions in series identified a significant mediator effect for depressive
symptoms (Table 4) with quality of life. Perceived social support predicted quality of life
(sp = -.132, P=.001) and depressive symptoms (sp = —.262, P< .001). Depressive
symptoms also predicted quality of life (sp = .467, < .001). However, the significant
relationship between perceived social support and quality of life disappeared (sp = -.010, P
=.769) when depressive symptoms were entered with perceived social support, while
controlling for age, gender, NYHA class, and functional status. Therefore, depressive
symptoms exhibited a significant mediator effect in the relationship between perceived
social support and quality of life.

Mediator effect of perceived social support

Four multiple regressions in series were used to test the mediator effect of perceived social
support (Table 5). Depressive symptoms predicted quality of life (s = —.467, P<.001) and
perceived social support (s = —.324, P< .001). Perceived social support also predicted
quality of life (s = —.132, P=.001). However, the significant relationship between
depressive symptoms and quality of life remained when perceived social support was
controlled (s = .464, P<.001). Thus, perceived social support did not mediate the
relationship between depressive symptoms and quality of life, and both variables were
independent predictors of quality of life.

Moderator effect

There was no significant interaction effect between depressive symptoms and perceived
social support when age, gender, NYHA class, and functional status were controlled (Table
6). There was a main effect between depressive symptoms and quality of life (Figure 2).
Thus, there was no moderator effect of depressive symptoms for either perceived social
support or quality of life.
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Discussion

We explored the direct, mediator, and moderator effects of two predictors of quality of life,
perceived social support and depressive symptoms, in patients with HF. We found that when
each predictor was examined individually, perceived social support and depressive
symptoms were independent predictors of quality of life in patients with HF. These findings
are generally consistent with previous studies, in that higher perceived social support was
associated with better quality of life [3; 30]; and severe depressive symptoms were
associated with poorer quality of life in patients with HF.[10; 31] Depressive symptoms are
a well-known predictor of poorer quality of life [10].

The compelling finding in this study is that depressive symptoms mediated the relationship
between perceived social support and quality of life in patients with HF; neither depressive
symptoms, nor perceived social support, exhibited a moderator effect on quality of life. This
result indicated that perceived social support affected quality of life through its relationship
with depressive symptoms. These findings suggested that interventions to increase quality of
life by improvement of social support would be successful only when depressive symptoms
were also effectively treated.

Depressive symptoms are a known predictor of both poorer quality of life and greater
morbidity and mortality in patients with HF [9; 32], as well as, patients with coronary heart
disease [33; 34]. Pharmacological interventions, including selective serotonin reuptake
inhibitors, have been shown to be effective interventions for the improvement of depressive
symptoms in patients with HF [35; 36]. Nonpharmacological interventions, including
cognitive behavioral therapy, have also been successful in the improvement of depressive
symptoms in patients with HF [37; 38]. However, there is a paucity of research about the use
of social support as an intervention in patients with HF.

To date, only two research groups [39; 40] have investigated the effectiveness of a social
support intervention for improved health outcomes in patients with HF. Riegel and
colleagues [39] examined whether a peer support program improved self-management,
perceived social support and confidence of patients with HF. The peer support program was
a mentoring program; whereby, weekly phone calls were provided by trained mentors who
were also patients with HF. Although this intervention effectively improved self-care, it
failed to increase levels of perceived social support. Dunbar and colleagues [40] reported
early results of an ongoing study examining the effects of a family partnership education
program, which focused on reinforcing family support for patients with HF. These
investigators reported that patients who received self-management education within the
family partnership program became more adherent to a low sodium diet, compared with
those who received self-management education alone. Thus, this study provided evidence
that social support was important to improved outcomes in patients with HF.

Currently, there is limited evidence about the most effective types of social support and the
intensity or dose of social support required to improve quality of life and clinical outcomes
like mortality and rehospitalization rate, particularly in patients with depressive symptoms.
There is also a lack of clarity about the most effective route of delivery for social support
interventions. The use of technology like the phone and internet may be useful strategies for
effective delivery. However, based on our findings, any social support intervention must
also effectively address depressive symptoms to ensure optimal improvement in outcomes.

To date, only one intervention study has focused on improving both social support and
depressive symptoms in patients with cardiovascular disease. In the Enhancing Recovery in
Coronary Heart Disease (ENRICHD) trial [41], a cognitive behavioral therapy intervention
was used to improve perceived social support and depressive symptoms in patients after
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acute myocardial infarction (n = 2481) [41]. This cognitive behavioral therapy intervention
produced modest improvement in quality of life in patients with concurrent lower perceived
social support and depressive symptoms after acute myocardial infarction [41]. However,
the intervention failed to improve mortality and morbidity outcomes at an average follow of
29 months [42]. It is unknown whether this non-pharmacological intervention is effective in
the improvement of outcomes of patients with HF. Thus, further investigation is necessary to
determine whether a cognitive behavioral therapy intervention could improve outcomes of
patients with HF.

Limitations of the present study include the use of cross-sectional data; thus, causality is not
determinable. Also, the measure of perceived social support we used did not evaluate either
the quality or quantity of social support provided to these patients, as there are currently no
instruments capable of capturing the multidimensional nature of social support. Because the
availability of support persons may be variable depending on individual patient situations
and disease progression, longitudinal, prospective investigations of the long term effects of
varied levels of both perceived social support and depressive symptoms on quality of life, as
well as mortality and morbidity outcomes, are needed. Another limitation in this study
would be that the measure of quality of life (i.e., the MLHFQ) includes an item about
depressed feeling. Thus, depressive symptoms might be a major contributor to the explained
variance in quality of life in this study. However, the MLHFQ is a disease specific quality of
life measure and major components of this 21-item instrument are physical symptoms and
physical/social function related to their HF experience. Using a generic quality of life
measure would be another option, but most generic quality of life measures also contain
emotional distress items. The last limitation in this study is low participation rate that may
affect generalizability of study findings. It has been reported that refusal rate is as high as
23% and study enrollment is typically very difficult in the HF population [43]. Out study
also has similar intentional refusal rate among eligible participants.

Conclusions

This is the first study to demonstrate the mediation effect of depressive symptoms on the
relationship between perceived social support and quality of life in patients with HF. This
study is robust, because we controlled known confounding factors, including age, gender,
NYHA class and self-reported functional status in examining mediator and moderator
effects using hierarchical multiple regressions and ANCOVA. Health care providers should
regularly assess for depressive symptoms, as well as the adequacy of patient perceived
social support, and determine the primary source of this support. Interventions to improve
quality of life in this vulnerable group of patients must include an appreciation of the
mediation effect of depressive symptoms on the association between perceived social
support and quality of life to ensure optimal patient outcomes are achieved.
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Steps of testing mediator effect

significantly accounts for variationsin the presumed mediator

Step 1. Testing whether variationin levels of the independent Path A: p <.05
variable significantly accounts for variation in the outcome variable
Step 2. Testing variationin levels of the independentvariable Path B: p <.05

Step 3, Testing variationin the mediator significantlyaccountsfor | Path C: p <.05
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Step 4. When the independentvariable and mediator are entered | PathA: p > .05
together, a previously significant relations between in the
independentvariable and outcome variableis no longer significant

Figure 1. Steps for testing a mediator effect
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Characteristics of patients with HF (N = 362)

Characteristics

Mean + SD or N (%)

Age, years
Education, years

Gender, male

Left ventricular ejection fraction, %

Marital status
Married/co-habitants
Single
Widowed/ Divorced

Ethnicity
Caucasian
African-American
Others

History of Hypertension

History of Diabetes Mellitus

NYHA class
|
1l
11
v

Medication prescribed

ACE Inhibitors
Beta blockers
Diuretics
Digoxin

Antidepressant

60.6 £ 11.5

133+3.4
247 (68.2)

34.4+147

207 (57.2)
34(9.4)
111 (33.5)

281 (77.6)
74.(20.4)
7(2.1)
258 (71.3)
156 (43.1)

29 (8.0)
144 (39.8)
150 (41.4)

39 (10.8)

258 (71.3)
318 (87.8)
269 (74.3)
99 (27.3)
89 (24.6)

NYHA= New York Heart Association
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Moderator effects of perceived social support and depressive symptoms using 2x2 ANCOVA with quality of

life as the outcome

2x2 ANCOVA Mean square Fvalue p-value
Covariate: Age 4108.1 16.5 <.001
Gender 1894.6 7.6 .006
NYHA 2981.7 12.0 .001
Functional status 28114.9 113.1 <.001
Perceived social support 377.6 15 219
Depressive symptoms 23163.2 93.1 <.001
Perceived social support X Depressive symptoms 121.9 49 484

Model: F = 2.2; p=.084
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