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Abstract
Aims—To examine the impact of depressive symptoms on rehospitalisation for heart failure
exacerbation in patients with preserved systolic function.

Background—Depressive symptoms associated with higher risk of rehospitalisation have been
primarily demonstrated in heart failure patients with systolic dysfunction (ejection fraction < 40%)
and the factors influencing rehospitalisation of patients with preserved systolic function (ejection
fraction ≥40%) remain unclear.

Design—A prospective, descriptive study design was used.

Methods—The following baseline data were collected from 165 patients with preserved systolic
function during an index hospitalisation for heart failure in South Korea: age, gender, body mass
index, New York Heart Association functional class, the ratio of mitral velocity to early diastolic
velocity of the mitral annulus, comorbidities, history of prior admission and depressive symptoms.
Patients were followed monthly for six months after discharge to collect date on all rehospitalisation
for heart failure exacerbation. Hierarchical Cox proportional hazards regression was used to identify
independent predictors of rehospitalisation. Kaplan–Meier survival curves with log-rank test were
used to determine differences in time to rehospitalisation according to severity of depressive
symptoms.

Results—Almost half of the patients (48%) had moderate to severe depressive symptoms. The ratio
of mitral velocity to early diastolic velocity of the mitral annulus (hazard ratio = 1·06, 95% confidence
interval = 1·02–1·10) and depressive symptoms (hazard ratio = 1·05, 95% confidence interval = 1·02–
1·08) independently predicted rehospitalisation after controlling for other risk factors. Moderate and
severe depressive symptoms were associated with both a higher rate and shorter time to
rehospitalisation.

Conclusions—Moderate to severe depressive symptoms predict early rehospitalisation for heart
failure exacerbations in patients with preserved systolic function.

Relevance to clinical practice—Nurses should assess for depressive symptoms in patients with
heart failure and refer those with depressive symptoms for treatment to improve outcomes.
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Introduction
Heart failure is the most common reason for hospitalisation and readmission of individuals
over 65 years of age world-wide (Proctor et al. 2000). In South Korea, approximately 500,000
people have heart failure (Korean Society of Heart Failure 2004) and the prevalence and
mortality from heart failure have significantly increased over the last 10 years (Ha 2003).
According to data from two multicentre studies of Korean patients with heart failure (Lee et
al. 2003, Han et al. 2005), 20% of patients die and 50% are rehospitalised due to worsening
heart failure within one year of hospital discharge for decompensated heart failure.

There has been a growing interest in heart failure with ‘preserved’ left ventricular systolic
function in which left ventricular ejection fraction (LVEF) is ≥40% (Vasan et al. 1999, Vasan
& Levy 2000, Senni & Redfield 2001). Patients with PSF represent up to 58% of the total
population of patients with heart failure, but this group has been excluded from most clinical
trials (Vasan et al. 1999, Petrie & McMurray 2001). Patients with preserved systolic function
(PSF) may differ from heart failure patients with systolic dysfunction (LVEF < 40%) with
regard to epidemiology, treatment options and clinical outcomes (Hogg et al. 2004). Although
recent cross-sectional, population-based studies have shown that heart failure patients with
PSF are less symptomatic and receive different pharmacological therapy than patients with
systolic dysfunction (Judge et al. 1991, McDermott et al. 1995, Moller et al. 2003, Hogg et
al. 2004), the factors influencing rehospitalisation of heart failure patients with PSF remain
unclear.

Approximately 25% of patients with heart failure experience depressive symptoms including
sadness, loss of interest, decreased energy, changes in appetite and sleeping difficulties
(Havranek et al. 2004). The presence of depressive symptoms is associated with increased risk
for morbidity or death (Murberg et al. 1999, Jiang et al. 2001, 2004, Vaccarino et al. 2001,
Havranek et al. 2004, Parissis et al. 2008, Redwine et al. 2007). The higher risk for
hospitalisation and mortality associated with depressive symptoms, however, has been
primarily demonstrated in heart failure patients with systolic dysfunction (Bennett et al.
1997, Moser & Worster 2000, Jiang et al. 2004, Murberg 2004). Thus, the relationship of
depressive symptoms with risk for hospitalisation and mortality in patients with PSF has
received considerably less attention. Previous studies from South Korea have noted that
hypertension and diabetes mellitus confer increased risk for mortality and hospitalisation of
patients with heart failure (Lee et al. 2003, Han et al. 2005). No research has been conducted
among Korean patients examining psychological factors associated with rehospitalisation and
mortality in heart failure patients with PSF.

The purpose of this study was to determine whether the presence of depressive symptoms is
an independent predictor of rehospitalisation for exacerbation of heart failure or mortality in
patients with PSF from South Korea. The specific aims were: (1) to describe the prevalence of
depressive symptoms in heart failure patients with PSF; (2) to determine differences in time
to rehospitalisation or death according to severity of depressive symptoms among heart failure
patients with PSF; (3) to determine whether presence of depressive symptoms is an independent
predictor of rehospitalisation or mortality after controlling for other risk factors.
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Methods
Research design

This study was a prospective, descriptive study of heart failure patients with PSF admitted to
six cardiology units between 1 October 2005–31 December 2005.

Participants and Setting
Patients were recruited from six cardiology wards at two large (more than 1500 beds) university
hospitals that serve as tertiary medical centres located in Seoul, South Korea. Patients were
included who (1) were older than 18 years of age; (2) were diagnosed with heart failure by a
cardiologist; (3) were New York Heart Association (NYHA) functional classification ≥II and
4) had a LVEF ≥40%. Cardiologists confirmed diagnosis of heart failure using the Framingham
criteria (Ho et al. 1993), which included the presence of at least two major criteria or one major
criterion in combination with two minor criteria. Major criteria are paroxysmal nocturnal
dyspnoea, neck vein distension, rales, cardiomegaly on chest X-ray, S3 gallop, pulmonary
oedema and increased central venous pressure. Minor criteria are bilateral ankle oedema,
nocturnal cough, dyspnoea on ordinary exertion, hepatomegaly, pleural effusion and
tachycardia (rate ≥ 120/minutes). Minor criteria were not accepted if they could be attributed
to another medical condition such as pulmonary hypertension, chronic lung disease, liver
cirrhosis, ascites or renal disease.

A total of 170 patients met inclusion criteria for this study and were approached for participants
in this study. Three patients refused to participate in this study and two patients were lost to
follow-up. Thus, data from 165 patients were included in the study.

Measurement of variables
Depressive symptoms—The Beck Depression Inventory (BDI) was used to measure
depressive symptoms (Beck 1967, Beck et al. 1979). The BDI is a widely used, self-reported,
21-item instrument consisting of statements about symptoms of depression. Statements are
rated on a four-point scale ranging from 0 (not at all)–3 (very much so) in terms of severity.
The total score range is 0–63 with higher scores indicating higher levels of depressive
symptoms. All patients were categorised into four groups of depressive symptoms based on
standard clinical categories for the BDI. A score of 0–9 was categorised as no depressive
symptoms, 10−6 as mild, 17–29 as moderate and 30–63 as severe depressive symptoms (Beck
1967). The reliability of the BDI was previously supported by Cronbach’s alpha coefficient of
0·81 (Beck 1967). The Cronbach’s alpha coefficient for the Korean version of the BDI was
0·86 (Rhee et al. 1995). In this study, the Cronbach’s alpha coefficient for the total 21 items
was 0·90.

Other risk factors—The following factors were collected from medical chart review and
self-report during the index hospitalisation: age, gender, body mass index (BMI), NYHA
functional class, underlying aetiology of heart failure, history of hypertension or diabetes, prior
admission for heart failure, left ventricular ejection fraction (LVEF) and the ratio of mitral
velocity to early diastolic velocity of the mitral annulus (E/E′) from echocardiography. LVEF
from echocardiography reflected left ventricular systolic function and E/E′ reflected left
ventricular filling pressure, which is elevated in patients with diastolic dysfunction. These risk
factors were chosen as potential predictors based on their known associations with outcomes
(Ahmed et al. 2006, Huang et al. 2006, Fonarow et al. 2007a,b, Sanderson 2007, Terzi et al.
2007).

Outcome variable—The outcome variable for this study was the combined end-point of
rehospitalisation for heart failure exacerbation or death. All rehospitalisation and mortality data
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were collected for six months after discharge from index hospitalisation and were confirmed
by hospital record review by a nurse with expertise in heart failure. The following information
was obtained: time and date of death, cause of death and time and date of rehospitalisation due
to an exacerbation of heart failure.

Procedure
Approval was obtained from the Institutional Review Boards at the two university hospitals to
conduct the study. The primary investigator presented the study and outlined the participation
requirements to interested patients. Patients were informed that their responses would be kept
confidential. Written informed consent was obtained from each patient. Permission was
obtained at the time of informed consent to review patient hospital records for any subsequent
hospitalisation.

Patients completed the questionnaires within three to four days of hospital admission. A
research assistant was available to help patients complete their questionnaires, if needed. The
status of all patients was followed by outpatient contact or by telephone contact for a six-month
period after discharge from January 2006–July 2006. If a patient was hospitalised, a trained
research assistant reviewed the hospital record to confirm admission diagnosis and verify date
of admission.

Statistical analysis
Statistical analyses were performed using SPSS for Windows 12·0. Frequencies and percents were
calculated for categorical variables and means and standard deviations were calculated for
continuous variables. Survival analyses included Kaplan–Meier survival curves and a Cox
regression model. Standard Kaplan–Meier survival curves were constructed to estimate
cumulative risk of rehospitalisation or death. The log-rank test was conducted to compare
differences in time to rehospitalisation or death for patients grouped by severity of depressive
symptoms. Hierarchical Cox proportional hazards regression was used to determine
independent predictors associated with rehospitalisation for exacerbation of heart failure or
death after controlling for other risk factors. Cox regression allows determining independent
predictors of clinical outcomes such as mortality and rehospitalisation that occur at varying
time points during follow-up. A hazard ratio (HR) for rehospitalisation was obtained for all
independent variables along with 95% confidence intervals (CIs). There was no violation with
normality, independence and multicollinearity.

Results
Patient characteristics

The majority of the patients were over 60 years old, with a range of 22–92 years. The sample
was evenly split by gender. As a group, patients had normal BMIs and were primarily in NYHA
functional class III. Nearly half of the sample had ischemic heart disease as the underlying
aetiology of heart failure. The common comorbidities were hypertension and diabetes mellitus.
Approximately one third had a prior history of admission for exacerbation of heart failure
(Table 1).

Rates of rehospitalisation and death
During the six month follow-up period, 53 patients (32%) were rehospitalised for
decompensated heart failure and seven (4%) died. The seven deaths were all identified as being
caused by sudden cardiac death. Thirteen patients (8%) were rehospitalised more than once.
In these cases, only the first hospitalisation was considered for analysis. Because all seven
patients who died during the course of this study were rehospitalised for heart failure
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exacerbation before their death, only time and date of rehospitalisation were used in analysis.
Therefore, survival analyses as performed in this study included only the first event.

Prevalence of depressive symptoms in heart failure patients with PSF
Only 20% of the patients had no depressive symptoms and almost half of the patients had
moderate to severe depressive symptoms (Table 2).

Independent predictors of rehospitalisation in heart failure patients with PSF
The Kaplan–Meier survival curves demonstrated a dose–response for depressive symptoms
with respect to time to rehospitalisation. The log-rank test demonstrated that moderate and
severe depressive symptoms were associated with both a higher rate and shorter time to
rehospitalisation for heart failure exacerbation after adjusting for all variables (Fig. 1). Only
two factors were significantly associated with rehospitalisation in Hierarchical Cox
proportional hazard model (Table 3): higher E/E′ and severe depressive symptoms. The risk
of rehospitalisation increased by 6% for each one unit increase in the E/E′ and by 5% for each
one unit increase in the BDI score. Depressive symptoms remained an independent predictor
of rehospitalisation (HR = 1·05, 95% CI = 1·02–1·08) after controlling for other risk factors.

Discussion
This is the first study to demonstrate that moderate to severe depressive symptoms are
associated with early rehospitalisation for heart failure exacerbations in patients with PSF.
Moreover, it is the first study to show that depressive symptoms play a role in increasing risk
for rehospitalisation in a Korean population of patients with heart failure. Consistent with the
findings of other studies, approximately 33% of heart failure patients with PSF were
rehospitalised during six month the follow-up period (Proctor et al. 2000, Schwarz & Elman
2003). This high rehospitalisation rate compares with that seen in heart failure patients with
systolic dysfunction (Fonarow et al. 2007b). Thus, the patients with PSF in this sample had
risk for rehospitalisation similar to that seen in patients with systolic dysfunction.

Several previous investigators have identified predictors associated with an increased
likelihood of being rehospitalised for decompensated heart failure in patients with systolic
dysfunction. These predictors included advanced age, prior hospital admission, increased
severity of heart failure and an increased number of medical comorbidities (Chin & Goldman
1997, Hogg et al. 2004, Goldberg et al. 2005). However, the ratio of mitral velocity to early
diastolic velocity of the mitral annulus (E/E′) was a significant predictor of rehospitalisation
for heart failure exacerbation with heart failure patients with PSF. Left ventricular end diastolic
pressure is a good marker of diastolic function measured by invasive catheterisation. Nagueh
et al. (1997) assessment of mitral inflow and mitral annular velocity suggested that E/E′ can
predict left ventricular filling pressure. This result was also supported by Ommen et al.
(2000) and other researchers who demonstrated that higher E/E′ identified increased diastolic
filling pressure, non-invasively (Taylor et al. 2006). In addition, because NT-pro B type
natriuretic peptide (BNP) is lower despite higher left ventricular end-diastolic pressure
(LVEDP) (Taylor et al. 2006), E/E′ may be a better biomarker of diastolic dysfunction in heart
failure patients with PSF.

Depressive symptoms remained an independent predictor of rehospitalisation in patients with
PSF even after controlling for all other risk factors. This finding is similar to studies in patients
with systolic dysfunction (Jiang et al. 2001, 2004, Parissis et al. 2008, Redwine et al. 2007).
Jiang et al. (2001) reported the risk of mortality increased by 4% for each one unit increase in
the BDI score of hospitalised heart failure patients with systolic dysfunction. In addition,
depression is associated with poor follow-up and poor postdischarge professional support
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(Goldberg et al. 2005), a higher risk of non-compliance and lower levels of social support
(Joynt et al. 2004), which have been shown to worsen prognosis in heart failure. More
importantly, the present study had shown a higher predictive value of depressive symptoms in
patients with PSF and patients with severe depressive symptoms had less time to
rehospitalisation for heart failure exacerbation.

Comparison of the levels of depressive symptoms in hospitalised heart failure patients in
present study with those reported in a study of hospitalised heart failure patients in the USA
reveals that Korean patients reported strikingly higher levels. In the study of American patients,
the mean depression scores were 8·7 (SD 7·6) (Jiang et al. 2004, Westlake et al. 2005), whereas
in the present study the average depression score was 18·7 (SD 10·6). The high levels of
depressive symptoms in Korean patients warrant further investigation particularly because the
importance of psychosocial factors has been underestimated in South Korea. It is also important
to determine whether those results indicate a greater severity of depressive symptoms in Korean
patients or differences in the way the BDI performs in these populations.

There are a few limitations to be acknowledged in this study. Firstly, the sample for this study
included patients admitted to two university hospitals in South Korea and therefore may not
be characteristic of all heart failure patients with PSF. Subsequently, caution should be used
in generalising the findings before they are confirmed in other settings. Secondly, depressive
symptoms were measured during hospitalisation, thus patients’ psychological status prior to
admission was unknown. Longitudinal studies may understand pattern or changing in
depressive symptoms from Korean patients with heart failure between hospital and home.

The results of this study have clinical implications. Firstly, the results indicate that
rehospitalisation may be related to depressive symptoms. Accordingly, to prevent early
rehospitalisation, a continual program for treating depressive symptoms from hospital to home
should be implemented in heart failure patients with PSF. Close monitoring for severity of
depressive symptoms in heart failure patients with PSF should also be emphasised in clinical
practice. This emphasis is particularly important, because the focus has traditionally been on
treatment of physical symptoms in hospitalised patients with heart failure (Koenig 1998).

Conclusion
Heart failure patients with PSF from South Korea with depressive symptoms are at increased
risk for rehospitalisation. This is similar to the relationship of depressive symptoms to
hospitalisation risk in patients with systolic dysfunction. This indicates that depressive
symptoms of heart failure patients with PSF are equally at risk in those with systolic
dysfunction. Interventions that begin in the hospital and continue to home settings may decrease
high six-month rehospitalisation rate of heart failure patients with PSF.
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Figure 1.
Time to rehospitalisation for heart failure exacerbation among patients with heart failure and
preserved systolic function grouped by severity of depressive symptoms.
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Table 1
Patients’ characteristics with heart failure and preserved systolic function (n = 165)

Characteristics n (%) Mean (±SD)

Age (year) 62·2 (±12·5)

Gender

 Male 84 (50·9)

 Female 81 (49·1)

Body mass index (kg/m2) 23·8 (±3·3)

 Underweight (<18·5) 9 (5·5)

 Normal weight (18·5–24·9) 106 (64·2)

 Overweight (25·0–29·9) 42 (25·5)

 Obesity (≥30·0) 8 (4·8)

NYHA functional class

 II 70 (42·4)

 III 77 (46·7)

 IV 18 (10·9)

Underlying aetiology of heart failure

 Valvular heart disease 24 (14·5)

 Idiopathic heart failure 61 (37·0)

 Ischaemic heart disease 80 (48·5)

Hypertension 68 (41·2)

Diabetes mellitus 50 (30·3)

Prior admission for heart failure 51 (30·9)

Left ventricular ejection fraction (%) 58·10 (±9·97)

E/E′ 16·46 (±7·88)

NYHA: New York Heart Association, E/E′: the ratio of mitral velocity to early diastolic velocity of the mitral annulus.
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Table 2
Prevalence of depressive symptoms in heart failure patients with preserved systolic function (n = 165)

Characteristics n (%) Mean (±SD)

Depressive symptoms (in BDI scores) 18·7 (±10·6)

 No (0–9) 34 (20·6)

 Mild (10–16) 52 (31·5)

 Moderate (17–29) 58 (35·2)

 Severe (30–63) 21 (12·7)

BDI: Beck Depression Inventory.
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Table 3
Independent predictors of rehospitalisation for heart failure patients with preserved systolic function (n = 165)

Characteristics

Adjusted
hazard
ratio 95% CI P

Age (year) 1·02 0·99–1·05 0·122

Female gender 0·70 0·38–1·26 0·232

Body mass index (kg/m2) 1·01 0·93–1·10 0·787

NYHA functional class

 III 0·98 0·49–1·96 0·956

 IV 1·30 0·53–3·24 0·566

Underlying aetiology of heart failure

 Idiopathic heart failure 1·04 0·42–2·58 0·937

 Ischemic heart disease 0·51 0·19–1·33 0·166

Hypertension 1·52 0·81–2·85 0·189

Diabetes mellitus 1·09 0·58–2·06 0·782

Prior admission for heart failure 1·35 0·75–2·43 0·324

Left ventricular ejection fraction (%) 0·99 0·96–1·02 0·387

E/E′ 1·06 1·02–1·10 0·004

Depressive symptoms 1·05 1·02–1·08 < 0·001

NYHA: New York Heart Association, E/E′: the ratio of mitral velocity to early diastolic velocity of the mitral annulus.
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