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Abstract
Background—Depressive symptoms and anxiety are common in heart failure patients as well as
their spousal caregivers. However, it is not known whether their emotional distress contributes to
their partner's quality of life (QoL). This study examined the effect of patients' and partners'
depressive symptoms and anxiety on quality of life in patient-spouse dyads using an innovative
dyadic analysis technique, the Actor-Partner Interdependence Model (APIM).

Method—A total of 58 dyads (patient: 43% in males, mean age 62 years, mean ejection fraction
34% ± 11, 43% in NYHA III-IV) participated in the study. Depressive symptoms and anxiety were
assessed using the Brief Symptom Inventory. QoL was assessed using the Minnesota Living with
Heart Failure Questionnaire. Dyadic data were analyzed using the APIM with distinguishable dyad
regression model. In APIM, actor effect is the impact of a person's emotional distress on his/her own
QoL. Partner effect is the impact of a person's emotional distress on his/her partner's QoL.

Result—Depressive symptoms exhibited actor effect of both patients (p <.001) and spouses (p < .
001) and only partner effect of patients (p < .05) on QoL. Patients and spouses with higher depressive
symptoms had poorer quality of life. Patients whose spouses had higher depressive symptoms were
more likely to indicate their own quality of life was poorer. Anxiety has similar actor and partner
effects on QoL as depressive symptoms.

Conclusion—Interventions to reduce depression and anxiety and to improve patients' quality of
life should include both patients and spouses.
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INTRODUCTION
Depressive symptoms and anxiety are common psychological problems for both family
caregivers and patients with chronic heart failure (HF). Depressive symptoms in patients with
HF are more prevalent than among healthy individuals [1] or among those with other chronic
diseases, including other forms of heart disease [2-4]. A meta analysis of 27 HF studies found
that the prevalence of depressive symptoms in patients with HF ranged from 9% to 60% and
the overall mean prevalence was 20.3% [5]. Severe depressive symptoms are commonly
observed among hospitalized individuals with HF [6] . Although less is known about anxiety
in patients with HF, 18% to 45% of patients with HF reported anxiety [7-9], and 18% of patients
suffer at least one anxiety disorder such as panic disorder and generalized anxiety disorder
[8]. According to De Jong et al. [10], anxiety is more common in patients with HF than patients
with acute myocardial infarction; 62.5% of patients with HF reported higher anxiety than the
mean anxiety score on the Brief Symptom Inventory (BSI) for a healthy reference group
compared to 38.8% of patients with acute myocardial infarction.

Family caregivers of patients with HF also experience similar emotional distress. As many as
45% of family caregivers of patients with end-stage HF experience depressive symptoms and
50% are anxious [11]. According to Karmilovich, family caregivers of HF patients experienced
moderate levels of stress and their general stress levels were 50% higher than the average level
of healthy individuals [12]. The prevalence of depressive symptoms in spousal caregivers of
HF patients is approximately 23% to 47% [13,14].

There has been substantial research on the association between emotional distress in patients
with HF and poor clinical outcomes such as increased risk of hospitalization and mortality. HF
patients with severe depressive symptoms have twice the risk of functional decline as those
without depressive symptoms [15]. Similarly, those with depressive symptoms have a three
times greater risk of readmission and two times greater risk of death than those without
depressive symptoms [16]. It has been reported that community dwelling spousal caregivers
have 63% higher risk of mortality than non-caregivers [17] and caregivers who had a high level
of caregiving responsibility for an ill spouse have 82% increased risk of coronary heart disease
[18]. Little is known about effects of emotional distress on outcomes in family caregivers with
HF patients.

Researchers have only recently begun to include family caregivers in patients' outcome
research. To date, two studies have investigated the effect of depressive symptoms in patient-
spouse dyads on quality of life outcome. According to Martensson and his colleagues [13],
depressive symptoms of patients with HF and spousal caregivers were correlated with only
their own mental component of quality of life assessed using the SF-12, but were not correlated
with their partner's quality of life in 48 patient-spouse dyads. Phil and his colleagues [14]
reported that depressive symptoms of 47 patients and spousal caregivers were correlated with
their own physical and mental component of the quality of life assessed using the SF-36. In
addition, they found that spousal caregivers' depressive symptoms were correlated with
patients' mental component of the quality of life. Both studies found that depressive symptoms
predicted only a person's own mental component of quality of life, not their partner's quality
of life, but a limitation of both studies was that the analysis did not include data from both
patient and caregiver in the same model. Although data were collected from couples
concurrently, it is notable that the effects of depressive symptoms were studied from each
member of the dyads separately using an analysis method that is based on the assumption of
independence of observations, rather than treating both members of the dyads as the unit of
analysis. Because patients and family caregivers are affected by patients' health status,
interactions in patient and caregiver dyads are unavoidable and inevitable in the HF self-care
process. The relationship between patient and caregiver is non-independent. Thus, it is logical
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that the study of the impact of emotional distress on health outcomes should involve the dyad
as the unit of analysis. The Actor-Partner Independence Model (APIM), a paired regression
technique [19,20], allows investigation of the relationship within couples using a regression
framework that does not require independence of observations. Although there is accumulating
evidence that family caregivers' emotional distress is associated with poor patient outcomes,
research on this area is quite limited and includes only the study of depression. There are no
studies of whether patients' and family caregivers' anxiety contribute to partners' quality of life.
The purposes of this study were to: (1) investigate whether there were differences in the levels
of depressive symptoms, anxiety, and quality of life between patients with HF and spousal
caregivers; and (2) examine whether patients' and spousal caregivers' depressive symptoms
and anxiety predicted their own quality of life as well as their spouse's quality of life.

METHODS
Design and sample

This was a cross-sectional, descriptive study in which depressive symptoms, anxiety, and
quality of life were assessed concurrently in both patients with HF and spousal caregivers. We
invited patients who had a chronic HF diagnosis and their spousal caregiver to participate. We
included patients with HF who were on stable doses of HF medications for at least one month.
We excluded patients who had acute myocardial infarction within the previous three months
or who had a co-morbid terminal illness such as cancer, end-stage liver or renal disease. We
included only a spousal caregiver who was identified as a primary caregiver in the self-care
management by patients with HF. A spouse caregiver was eligible if they were: (1) a spouse
or significant other living in a committed relationship with a HF patient; (2) without cognitive
impairment; (3) without one of the following major co-morbidities--HF, cancer, renal failure,
or liver failure. When both patients and spousal caregivers met sample inclusion criteria, we
recruited the dyads in cardiac outpatient clinics at a major academic center in central Kentucky
or by phone contact.

Measures
Brief Symptom Inventory—Depressive symptoms and anxiety were assessed using a
depressive symptom and anxiety subscales of the Brief Symptom Inventory (BSI) [21]. Each
subscale consists of 6-items that are rated on a 5-point scale from 0 (not at all) to 4 (extremely).
For each subscale, the item scores were summed and the mean obtained. Higher scores indicate
higher levels of depressive symptoms and anxiety. The mean scores in healthy populations for
depressive symptoms is 0.28 ± 0.41 and for anxiety is 0.35 ± 0.45 [21]. Previous research
supports convergent and construct validity [21,22]. Reliability has been reported with internal
consistency assessed by Cronbach's alpha of.90 to .92 for depressive symptoms and from .85
to .90 for anxiety in individuals with heart disease [23-25]. In this study, Cronbach's alpha for
depressive symptoms was 0.92 for patients and .083 for spouses. Cronbach's alpha for anxiety
was 0.86 for patients and 0.87 for spouses.

Minnesota Living with Heart Failure Questionnaire—Quality of life was assessed
using the Minnesota Living with Heart Failure Questionnaire (MLHFQ) [26,27]. The MLHFQ
is a 21-item instrument rated on a 6-point of scale from 0 (no effect) to 5 (very much). Item
ratings are summed for a total score. Total scores can range from 0 to 105. Higher scores reflect
worse quality of life. The reliability of the MLHFQ has been reported with Cronbach's alpha
ranging from 0.73 to 0.93 and construct validity of the MLHFQ has been supported [26-29].

The MLHFQ is a disease specific instrument to assess quality of life from the perceptiveness
of patient with HF. We chose to use a disease specific instrument rather than a generic
instrument. Generic instruments such as the SF-12 or SF-36 have limited ability to detect the
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impact of specific illnesses on quality of life. HF affects unique domains of quality of life in
unique ways that can even differ from the impact of other chronic illnesses and generics
instruments often are not capable of registering the specific effects of HF.

In this study, we also were interested in caregivers' quality of life that was specifically related
to their caregiving experiences in taking care of ill spouses with HF. In order to directly compare
quality of life using APIM regression, it is optimal to use the same instrument. Thus, we chose
the MLHFQ rather than a generic instrument although there is no healthy adult version for
MLHFQ. We modified the introduction of the original MLHFQ to fit the context relevant to
caregivers of HF patients by explaining that `these questions concern how your family
member's heart failure (heart condition) has prevented you from living as you wanted during
the last month'. We also modified two items to fit in caregiver's view. Item 16 ̀ giving you side
effects from medications?' was replaced with `giving you less time to take care of your own
physical health?' and item 17 `making you feel you are a burden to your family or friends?'
was replaced to `feeling burdened by your family member?' These modifications were
developed by three researchers who were nurses with expertise in the care of patients with HF;
had a doctoral degree; and who had used the original instrument in more than one research
study. In this study, Cronbach's alpha was 0.93 for patients and 0.95 for spouses.

We also collected demographic data (i.e., gender, age, education, and length of marriage) and
medical history in separate brief interviews with patients and caregivers using a structured
questionnaire. The New York Heart Association (NYHA) class of patients was assessed by
trained cardiac nurse researchers by interview. Clinical characteristics of patients (i.e.,
medication history, etiology, left ventricular ejection fraction, co-mobility) were collected by
medical chart review.

Procedures
After approval from the University of Kentucky Internal Review Board, patients were recruited
from those referred to the project by their primary physicians or nurse practitioners. Patients
were referred from outpatient cardiology practices associated with a major academic medical
center in Central Kentucky. All cardiology practitioners in the center seeing heart failure
patients referred appropriate patients to the project. Questionnaire packets were either given
to participants at a clinic visit or were mailed to their homes. Patients and spouses were asked
to complete their questionnaires without discussing their answers with each other. Completed
questionnaires were returned to the investigators by mail. Participants received reminder calls
if necessary when the packet was not returned on time.

Data analysis
Descriptive statistics such as frequency distributions or means and standard deviations were
obtained to summarize demographic and clinical characteristics, emotional distress, and quality
of life. Comparisons of demographic characteristics between patients and spousal caregivers
were made using paired sample t-tests and chi-square. Paired sample t-tests were used to
determine differences in depressive symptoms, anxiety, and quality of life between patients
and spousal caregivers and Pearson product-moment correlation coefficients were used to
determine correlations among these continuous variables. To determine the impact of patients'
and spousal caregivers' depressive symptoms and anxiety on their own quality of life as well
as their partner's quality of life, the APIM with distinguishable dyads regression model was
used [19]. The APIM regression is used to determine how outcomes are influenced by both
members of the dyad, in this case patients and spouse caregivers. For this study, the actor
effect was the impact of a person's emotional distress on his or her own quality of life outcome.
The partner effect was the impact of each person's emotional distress on his or her partner's
quality of life. Using APIM regression, the patient and spouse predictor variables are regressed
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on the patient and spouse outcome variables in a single regression model. All analyses were
done using SPSS for windows, version 15; an alpha level of .05 was used throughout. A power
analysis was conducted prior to data collection and was based on the initial goal of 40 dyads.
While a power analysis algorithm has not been developed specifically for the APIM, the basis
for this technique is regression. With a sample size of 40 dyads, assuming an alpha level of .
05, the power of the regression F-test to detect a significant prediction model for quality of life
is approximately 82% in the presence of a medium effect size and greater than 95% if the effect
size is large [30]. Power estimates were obtained using NQuery Advisor [31]. Given the actual
sample is larger than that planned, the power for the analyses described here is even greater.

Results
Characteristics of patient-spouse dyads

A total of 58 patient-spouse dyads participated in this study (Table 1). The mean age of patients
was 61.7 years (SD = 12.5) and 43 patients (74%) were male. Most were white (93%) with
only four African Americans patients (7%). Half of the patients (50%) had a high school
diploma or less. The average length of marriage was 29 years (SD = 16). On average, the
patients were 4.2 years older than spousal caregivers, but patients and spouses had similar
education levels (Table 2). In this study, 60% of patients were prescribed an ACEI, while 76
% were prescribed a beta-blocker. There was no difference in the percentage of patients and
spouses taking antidepressants (15% vs. 10%, p> .05).

Emotional distress and quality of life in patient-spousal caregiver dyads
Levels of depressive symptoms and anxiety were similar between patients with HF and spousal
caregivers but patients' quality of life was worse than spouses' quality of life (Table 2). Both
patients and spousal caregivers had substantially greater depressive symptoms and anxiety than
the mean reported in healthy populations. In this study, 33 patients (56.9%) and 33 spousal
caregivers (56.9%) had a depressive symptoms score that exceeded the mean of .28 that was
reported in a community sample of healthy adults[21,22] In addition, 25 patients (43.1%) and
27 spousal caregivers (46.6%) had anxiety levels that exceeded the mean of .35 reported in the
healthy population.

There were no gender differences in depressive symptoms levels in patients (female M = 1.0
vs. male M = 0.64; t = -1.53, p >.05) or spouses (female M = 0.81 vs. male M = 0.64; t = -0.5,
p > .05). There was no gender difference in anxiety level in spouse caregivers (female M =
0.90 vs. male M = 0.54; t = -1.6, p > .05) but female spouses reported a slightly higher anxiety
level than male spouses (female M = 0.63 vs. male M = 0.32; t = -2.2, p < .05).

Patients' depressive symptoms and anxiety were correlated with both their own quality of life
and their partner's quality of life (Table 3). Spousal caregivers' depressive symptoms and
anxiety were correlated with their own quality of life but not with their partner's quality of life.

Impact of emotional distress on quality of life
Two separate APIM regression models were tested. In one model, patient and spouse
depressive symptoms were regressed on patient and spouse quality of life. In the second model,
patient and spouse anxiety scores were regressed on patient and spouse quality of life.
Depressive symptoms exhibited both patient and caregiver actor effects on quality of life (Table
4 and Figure 1). Patients and spousal caregivers with higher depressive symptoms had poorer
quality of life. With regard to partner effects, however, only the spousal caregiver depressive
symptoms have a partner effect on patients' quality of life. The partner effect of patients'
depressive symptoms on caregivers' quality of life was not significant (p = .058). Patients whose

Chung et al. Page 5

J Psychosom Res. Author manuscript; available in PMC 2010 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



spouses had higher depressive symptoms were more likely to indicate their own quality of life
was poorer. However, patients' depressive symptoms did not impact caregivers' quality of life.

Anxiety exerted a significant actor effect for both patients and caregivers (Table 4). The partner
effect for caregivers' anxiety on the quality of life was significant but the partner effect of
patients' anxiety on the caregivers' quality of life was not significant (Figure 2). Thus, patients
and spousal caregivers with higher anxiety had poorer quality of life. Patients whose spouses
who had higher anxiety were more likely to indicate their own quality of life was poorer.
However, patients' anxiety did not predict spousal caregivers' quality of life.

Discussion
In this dyadic analysis, we found that both patient' and spousal caregivers' depressive symptoms
and anxiety influenced their own quality of life. This finding was consistent with previous
studies findings on depressive symptoms effects on quality of life [13,14]. The most important
finding of this study was the link between spousal caregivers' emotional distress (i.e., both
depressive symptoms and anxiety) and patients' poor quality of life. Many studies have reported
that patients' depressive symptoms are associated with an increase their own mortality and
rehospitalization. However, little is known about the effects of spousal emotional distress on
patients' outcome. In this study, we found that spousal caregivers' depressive symptoms and
anxiety negatively impacted patients' quality of life, with high depressive symptoms or anxiety
in the caregiver spouse predicting poorer quality of life in the patient. In contrast, we found
neither patients' depressive symptoms nor anxiety predict their spouses' quality of life although
the impact of patients' depressive symptoms on their caregivers' quality of life was marginal,
with p = .06. The results of this study demonstrate the substantial impact of caregivers'
emotional distress on patients' quality of life and suggest that patients with HF may be
particularly vulnerable to the emotional distress of their spouse caregivers. This finding was
consistent with prior research findings that caregivers' depressive symptoms correlate to HF
patients' poor quality of life, but extend this research by demonstrating the effect in a more
appropriate analysis that recognizes the non-independence of patient and spouse data [13,14,
32,33].

We also found that both patients with HF and spousal caregivers experienced substantial
emotional distress. The high prevalence of emotional distress is consistent with findings
reported in recent studies examining the prevalence of depressive symptoms or anxiety using
symptoms questionnaires [5]. Furthermore, we found that patients and spousal caregivers
experienced similar levels of depressive symptoms and anxiety. This suggests that the
emotional aspects of dealing with HF may affect spousal caregivers as much as their partners
who have the illness. The results of this study were inconsistent with a prior report that HF
patients had higher depressive symptoms levels than those of spousal caregivers [13], but it
agrees with a study suggesting both patients and caregivers had similar depressive symptoms
[14]. Although there is no identified mechanism to explain this similarity in emotional distress,
one possible explanation may be founded in the theory of emotional contagion. This theory
posits that emotions are easily transferred to another person when two individuals are in an
intimate interpersonal relationships [34,35].

There are several implications resulting from the findings in this study. First, to improve
patients' quality of life, depressive symptoms and anxiety should be routinely assessed in both
patients and spouses. A short instrument such as the BSI may be useful for detecting emotional
distress in both patients and spouses in clinical settings. Second, intervention formats should
be expanded to include spouse caregivers. Many current interventions focus on improving
depressive symptoms/ anxiety and quality of life only for patients [36,37]. These interventions
have included using individual or group sessions but have neglected depressed family
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caregivers who have a substantial influence on patients' quality of life. Dyadic interventions,
however, has not been attempted in the cardiovascular health area. Future research should focus
on interventions to decrease depressive symptoms and anxiety and that include both patients
and spouses. Third, although we found that spousal caregivers' emotional distress influenced
patients' quality of life, the long-term effect of spousal caregivers' emotional distress on
patients' outcome such as mortality and morbidity is not known, so this should be addressed
in future research.

This study has limitations that affect generalizability. First, marital quality and perceived
support were not measured. Marital quality is a known predictor of quality of life or well-being
in married couples. According to Rohrbaugh and colleagues [38], emotional distress of HF
patient-spouse dyads was negatively associated with marital quality. It is possible that patient-
caregiver married couples who have conflict in their marriage exhibit different relationships
between emotional distress and quality of life compared to couples without conflict. Further
investigation is necessary to determine the affect of marital quality on the relationship between
emotional distress and quality of life. Secondly, we limited this study to patient-spouse dyads,
though non-spousal family caregivers may experience similar emotional distress when caring
for a family member with HF. It is not known whether non-spousal family caregivers have the
same effects on patient outcomes as the results found in this study with spouse caregivers.
Further investigation is needed to determine the effects of emotional distress on patients'
outcomes for other caregiver-patient relationship types. A third limitation of this study was the
observational, cross-sectional nature of the design, which does not allow any inferences of
causality between psychological distress and quality of life. Thus, it is unknown whether
spousal caregivers' distress impacts patients' quality of life in the long-term.

Including family caregivers in patients' outcome research in cardiovascular health including
HF is receiving greater attention. One possible reason for increased attention may be emphasis
to include family members as collaborators or partners in the patients' self-management and
monitoring of their symptoms. Another reason may be a greater awareness of the vital link
between family caregivers' support and patients' health outcomes due to the accumulating
evidence showing the positive influence of family support on reduction of readmission in
patient with HF [33,39]. Consequently, there is a need to enhance our understanding of the
dynamic interactions that occur in patient-caregiver dyads. New statistical analysis techniques
such as the APIM used in this study are now available for family or dyadic research [19,20].
These techniques will enhance our understanding of the complex interactions between
caregivers and patients which will lead to novel dyadic-based interventions.
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Figure 1.
Depressive symptoms: The actor and partner effects as predictors of quality of life
Actor-Partner Interdependence Model with distinguishable dyads regression model * p <.05;
*** p <.001
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Figure 2.
Anxiety: The actor and partner effects as predictors of quality of life
Actor-Partner Interdependence Model with distinguishable dyads regression model ** p <.01;
*** p <.001
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Table 1
Descriptive summary of patients

Characteristics Mean (± SD) or N (%)

Gender, Male 43 (74.1%)

Age, years 61 (±12.5)

Ethnicity, White 53 (93.1%)

Education, ≤ high school diploma 29 (50.0%)

Length of marriage, years 29 (±16.2)

Left ventricular ejection fraction, % 34.2 (±13.3)

NYHA class: III/IV 24 (42.9%)

Etiology - Ischemic 25 (43.3%)

Idiopathic 7 (12.1%)

Hypertension 7 (12.1%)

Other 19 (32.7%)

History of Hypertension 40 (69.0%)

History of Diabetes Mellitus 24 (41.3%)

Medication-Angiotensin converting enzyme inhibitor 34 (60.0%)

Beta-blockers 43 (76.8%)

Diuretics 37 (66.1%)

Antidepressants 9 (15.8%)
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Table 2
Comparisons between patients and spouses on demographic and study variables

Characteristics Patients Spouses

Mean (SD) Mean (SD) Paired t p-value

Age, years 61.7 (12.5) 57.5 (11.9) 4.4 <.001

Education, years 13.4 (3.8) 13.5 (3.7) 1.0 >.05

Depressive symptom, BSI 0.74 (0.96) 0.77 (1.18) -0.2 >.05

Anxiety, BSI 0.64 (0.76) 0.55 (0.66) 0.6 >.05

Quality of life, MLHFQ 38.3 (23.4) 21.8 (22.6) 5.1 <.001

Note: SD= standard deviation, BSI = Brief Symptom Inventory, MLHFQ= Minnesota Living with Heart Failure

J Psychosom Res. Author manuscript; available in PMC 2010 July 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chung et al. Page 14
Ta

bl
e 

3
C

or
re

la
tio

ns
 a

m
on

g 
pr

ed
ic

to
rs

 a
nd

 o
ut

co
m

es
 in

 p
at

ie
nt

-s
po

us
e 

dy
ad

s

1
2

3
4

5

1.
Pa

tie
nt

 d
ep

re
ss

iv
e 

sy
m

pt
om

s
-

2.
Sp

ou
se

 d
ep

re
ss

iv
e 

sy
m

pt
om

s
.0

94

3.
Pa

tie
nt

 a
nx

ie
ty

.7
20

**
.1

01

4.
Sp

ou
se

 a
nx

ie
ty

-.0
37

.5
71

**
-.0

11

5.
Pa

tie
nt

 q
ua

lit
y 

of
 li

fe
.6

39
**

.2
54

.5
38

**
.0

25

6.
Sp

ou
se

 q
ua

lit
y 

of
 li

fe
.2

89
**

.5
64

**
.3

50
**

.5
51

**
.4

31
**

**
p 

<.
 0

01

J Psychosom Res. Author manuscript; available in PMC 2010 July 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chung et al. Page 15
Ta

bl
e 

4
Th

e 
A

ct
or

-P
ar

tn
er

 In
de

pe
nd

en
ce

 M
od

el
 d

em
on

st
ra

tin
g 

th
e 

ac
to

r a
nd

 p
ar

tn
er

 re
la

tio
ns

hi
p 

of
 d

ep
re

ss
iv

e 
sy

m
pt

om
s a

nd
 a

nx
ie

ty
 to

 q
ua

lit
y

of
 li

fe

E
ffe

ct
Pa

tie
nt

s
Sp

ou
se

s

β
t

p-
va

lu
e

β
t

p-
va

lu
e

D
ep

re
ss

iv
e 

sy
m

pt
om

s

A
ct

or
15

.0
6

6.
2

<.
00

1
10

.3
1

5.
1

<.
00

1

Pa
rtn

er
3.

84
1.

9
.0

58
5.

57
2.

2
.0

31

A
nx

ie
ty

A
ct

or
16

.3
5

4.
7

<.
00

1
18

.7
7

5.
4

<.
00

1

Pa
rtn

er
1.

07
0.

3
.7

89
10

.4
4

3.
5

.0
01

J Psychosom Res. Author manuscript; available in PMC 2010 July 1.


