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Abstract

Background: Chronic heart failure (HF) is associated with a poor Health Related Quality of Life (HRQoL). HRQoL has been shown to be a
predictor of HF outcomes however, variability in the study designs make it difficult to apply these findings to a clinical setting. The aim of
this study was to establish if HRQoL is a predictor of long-term mortality and morbidity in HF patients followed-up in a disease management
program (DMP) and if a HRQoL instrument could be applied to aid in identifying high-risk patients within a clinical context.
Methods: This is a retrospective analysis of HF patients attending a DMP with 18±9 months follow-up. Clinical and biochemical parameters
were recorded on discharge from index HF admission and HRQoL measures were recorded at 2 weeks post index admission.
Results: 225 patients were enrolled into the study (mean age=69±12 years, male=61%, and 78%=systolic HF). In multivariable analysis, all
dimensions of HRQoL (measured by the Minnesota Living with HF Questionnaire) were independent predictors of both mortality and
readmissions particularly in patients b80 years. A significant interaction between HRQoL and age (Total(HRQoL)⁎age: pb0.001) indicated
that the association of HRQoL with outcomes diminished as age increased.
Conclusions: These data demonstrate that HRQoL is a predictor of outcome in HF patients managed in a DMP. Younger patients (b65 years)
with a Total HRQoL score of ≥50 are at high risk of an adverse outcome. In older patients ≥80 years HRQoL is not useful in predicting
outcome.
© 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Heart failure (HF) has been shown to reduce Health
Related Quality of Life (HRQoL) to a greater extent than
most other chronic diseases [1–3]. In patients with HF, poor
HRQoL is associated with higher frequencies of hospital
readmission [4–6] and death [4,6,7]. Furthermore, there is
evidence to suggest that HRQoL is poorer in younger HF
patients when compared to older patients [8].

Patient's perception of their own health status is
increasingly being acknowledged to be as important as
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clinical and biological factors in predicting HF outcomes.
HRQoL is recognized as a significant predictor of HF
outcomes in a research environment however there has been
little progress in developing the utility of these instruments
within a clinical setting [9]. Progress in this area is difficult
because of inconsistencies in the design of these research
studies that make it difficult to generalize these results for
practical use in a clinical setting [6,10]. Studies use different
HRQOL questionnaires including global (e.g. The Medical
Outcomes Study Short Form-36 (SF 36) questionnaire) and
disease-specific instruments (e.g. Minnesota living with
heart failure questionnaire[6,11] or the Kansas City
Cardiomyopathy Questionnaire[12–15] and use different
approaches to the multivariable modeling, employing
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different covariates and different outcomes. Given this, it is
difficult to compare results across these studies.

While there have been prior studies examining the impact
of HRQOL on outcome in HF populations[6,11–15] there
have been no prior studies in HF patients attending a disease
management program (DMP). Patients attending a DMP for
HF have been shown to have an improved outcome [16,17]
and better quality of life [16,18] than patients in routine care
and therefore the impact of HRQOL in this population may
not be similar.

The aim of this study is to examine the impact of HRQoL
on outcome in HF patients attending a DMP which includes
both older and younger patients and patients with systolic
and preserved systolic function HF. In addition, we explore
whether the disease-specific HF questionnaire (Minnesota
living with heart failure) can be used to identify patients at
higher risk of an adverse outcome and thus provide insight
into how this instrument may be of clinical utility.
Table 1
Baseline demographics of the total sample and comparisons between those
≥65 versus b65 years of age.

Variable Total ≥65 years b65 years p

(%)/Mean±standard deviation
N 225 161(72) 64(28)
Age (years) 69±12 76±7 54±9 N/A
Gender: male 138(61) 87(54) 51(79) b0.001
Heart rate (bpm) 75±14 73±12 79±17 0.02
SBP/DBP (mm Hg) 118/69±

21/12
121/69±
21/12

112/69±
19/12

0.001/
0.93

Ejection fraction (%) 36±13 37±13 31±11 0.003
LVSD (EFb45%) 176(78) 119(73) 57(89) 0.02
NYHA class: I&II 196(87) 135(84) 61(95) 0.02
Ischemic heart disease 141(63) 111(71) 30 (48) 0.002
Diabetes 47(21) 35(22) 12(19) 0.62
Pulmonary disease 45(20) 38(24) 7(11) 0.03
Arthritis 51(23) 47(29) 4(6) b0.001
Cancer 16(7) 14(9) 2(3) 0.25

Medications
ACE inhibitor

and/or ARB
198(88) 138(86) 60(94) 0.09

Beta blocker 110(49) 74(46) 36(56) 0.12
Diuretic 194(86) 145(90) 49(77) 0.008
Nitrate 98(44) 85(53) 13(20) b0.001

Biochemical markers
Urea (mmol/L) 9.0±4.3 9.9±4.6 6.7±2.2 b0.001
Creatinine (μmol/L) 119.3±48.6 125.4±53.8 103.9±26.8 0.01
Sodium (mmol/L) 137.5±3.6 137.1±3.7 138.4±3.1 0.01

HRQoL scores
Total HRQoL 47±24 47±23 49±25 0.29
Physical HRQoL 24±12 24±11 23±13 0.88
Emotional HRQoL 10±7 10±7 10±7 0.87

Abbreviated terms: N/A = Not Applicable; DBP = Diastolic Blood Pressure;
SBP =Systolic Blood Pressure; NYHA = New York Heart Association
Functional Classification; LVSD = Left Ventricular Systolic Dysfunction;
ARB = Angiotensin Receptor Blocker; HRQoL = Health Related Quality of
Life.
2. Materials and methods

2.1. Design

This is a retrospective analysis of survivors of a New York
Heart Association (NYHA) class IV HF admission to St
Vincent's University Hospital (1999–2005) who were subse-
quently followed-up in a hospital-based disease management
program as described previously [19]. Patients with a class IV
emergency HF admission were approached for enrolment into
the DMP following stabilization of their condition. NYHA
functional class IV HF was defined by a history and
examination compatible with HF, dyspnea at rest, pulmonary
edema on chest X-ray, Doppler-echocardiographic evidence of
systolic or diastolic dysfunction and the need for parental
therapy for at least 24 h. Inpatient care was provided by the
specialist HF service. Excluded were patients with advanced
malignancy, dementia, patients who did not have HF as their
primary admitting diagnosis and those not deemed to have
class IV HF on admission. Patients unable to participate for
personal or geographical reasons and nursing home residents
were also excluded. The investigation conforms with the
principles outlined in the Declaration of Helsinki.

Baseline information including clinical (weight, systolic/
diastolic blood pressure and heart rate) and biochemical
parameters (renal profile), medical history and co-morbid-
ities including pulmonary disease (having either asthma or
chronic obstructive pulmonary disease (COPD) or both)
were recorded on discharge from index admission by the HF
nurse (see Table 1). The Minnesota Living with Heart Failure
(MLHF) questionnaire was administered to patients within
2 weeks of discharge from index admission. NYHA
functional classification was also recorded during index
admission and within 2 weeks of discharge from index
admission by a clinician.

2.2. Outcome measures

All-cause emergency readmissions were defined as any
non-elective medical or surgical hospital admission includ-
ing HF readmissions.

All-cause death was also examined.

2.3. Data collection

All data including index admission, all subsequent
contacts and all events post index admission were recorded
on a database. To ensure optimal collection of outcome
measure data, patients and their families were advised to
inform the unit of any hospital admission. The HF nurse
requested information about the admission and determined
the reason for its occurrence (hospital discharge letter/
request for hospital notes). In addition, chart reviews and
reviews of the database at St. Vincent's University Hospital
were conducted to determine the cause of death and
readmission. Patients were also interviewed about events at
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the clinic during their annual review. Patients lost to follow-
up were contacted by phone or their general practitioners
were contacted for information.

2.4. Health Related Quality of Life measurement

Health Related Quality of Life (HRQoL) was assessed
using the Minnesota Living with Heart Failure (MLHF)
questionnaire [20]. The MLHF is a disease-specific validated,
self-administered questionnaire consisting of 21 questions that
refer to limitations that patients frequently attribute to HF, and
address the physical, social, emotional, dietary and economic
limitations and the side effects of treatment. Patients rate the
degree to which their HF has prevented them from living as they
wanted to during the last month using a Likert-type scale
ranging from 0 (no effect) to 5 (verymuch). Scores range from 0
(no effect) to 105 (worst possible score) in the Total HRQoL
measure. The MLHF is a multidimensional instrument contain-
ing both a Physical (8-items: scores range from 0 to 40) and an
Emotional (5-items: scores range from 0 to 25) dimension.

2.5. Statistical analysis

Demographics are presented as mean±standard deviation
(SD) for continuous variables and as frequencies and
percents for categorical variables. Comparisons between
those ≥65 years and b65 years were made using t-test for
continuous variables and chi square test for categorical
variables (Table 1). When completing the questionnaire
patients were asked to mark zero for any items that did not
apply to them rather than leave missing data. A Multiple
imputation procedure was employed using NORM statistical
software to impute missing data (b5%) [21].

Internal consistency/scale reliability of the MLHF was
calculated using Cronbach's Alpha (α) where higher values
(close to 1) indicate better scale reliability. NYHA classifica-
tion I and II and classifications III and IV were grouped into
two categories due to small samples. Systolic function was
categorized into preserved systolic function (ejection fraction
Table 2
Independent predictors of all-cause deaths using the proportional hazards statistical
the Minnesota Living with Heart Failure questionnaire. a

Total

HRQoLb 1.185(1.069, 1.313) ⁎⁎⁎

HRQoLχAge (interaction) 0.998(0.997, 0.999)⁎⁎

Age (years) 1.226(1.114, 1.350)⁎⁎⁎

Gender: male 2.068(1.092, 3.915)⁎

Creatinine (µmol/L) 1.006(1.001, 1.010)⁎⁎

SBP (mm Hg) 0.982(0.967, 0.998)⁎

Model fit: χ2 (df), p 34.0 (8), pb0.001

⁎ p≤0.05, ⁎⁎ p≤0.01.⁎⁎⁎pb0.001.
Abbreviated terms: HRQoL=Health Related Quality of Life; SBP=Systolic Bloo
a Additional variables included in the models were NYHA functional classifica

independent predictors of outcome.
b HRQoL is assessed in all multivariable models as a continuous variable.
(EF)≥45%) and left ventricular systolic dysfunction (LVSD)
(EFb45%). Differences in HRQoL across NYHA classes
were analyzed using ANCOVA (adjusting for gender and
age). Time-to-event-data were analyzed using the propor-
tional hazards model [22]. A separate model was estimated
for Total, Physical and Emotional HRQoL. Age, gender,
NYHA functional classification, and LVSD were considered
important clinically meaningful variables and included in the
multivariable models irrespective of significance. Using
hierarchical modeling, co-morbidities (pulmonary disease,
arthritis, cancer, and diabetes mellitus), heart failure etiology
(ischemic heart disease) and medications (ACE inhibitors
and/or angiotensin receptor blockers (ARB), β-blockers, any
diuretic, and nitrates) were introduced into the multivariable
model in separate blocks. On selection of the final multi-
variable model, all excluded variables were re-introduced
into the model individually to ensure significant confounders
were not omitted. The p value of the partial likelihood ratio
test was used to confirm if a covariate (or blocks of
covariates) were significant and the coefficients of the
remaining variables were assessed to determine if important
(N20%) changes had occurred on variable exclusion. The p
value of this statistic was used in preference to the Wald
statistic if conflict occurred as it is not biased to Type II errors
when standard errors are large [22]. All clinically meaningful
interactions were tested. Only significant variables are
presented in the final models in Tables 2 and 4.

In order to evaluate clinically important HRQoL thresh-
olds and the nature of the interaction effect between age and
Total HRQoL, age was centered at five year intervals (55–
80 years) and Total HRQoL was dichotomized using 10
point increments (Total HRQoL from 50–80). 50 was chosen
as a starting point as the interaction effect was insignificant at
Total HRQoL=40. Hazard ratios and 95% confidence
intervals were calculated and the multivariable model in
Table 2 re-estimated incorporating the interaction term
between the centered age variables and the dichotomized
Total HRQoL variables respectively (Table 3). This also
allowed us to compare risk of all-cause death between
model: comparison of the impact of the HRQoL dimensions as measured by

Physical Emotional

1.400(1.109, 1.767)⁎⁎ 1.618(1.170, 2.236)⁎⁎

0.996(0.993, 0.999)⁎⁎ 0.994(0.990, 0.998)⁎⁎

1.218(1.100, 1.348)⁎⁎⁎ 1.167(1.056, 1.254)⁎⁎⁎

1.980(1.057, 3.709)⁎ 2.118(1.124, 3.989)⁎

1.005(1.001, 1.010)⁎ 1.006(1.002, 1.010)⁎⁎

0.984(0.969, 1.000)⁎ 0.983(0.990, 0.998)⁎⁎

32.6 (8), pb0.001 31.8 (8), pb0.001

d Pressure.
tion and Left ventricular systolic function. Neither of these were significant



Table 3
Hazard ratio and 95% confidence intervals of the interaction effect between age centered at key values and total Health Related Quality of Life dichotomized at
50, 60, 70 and 80: predicting all-cause deaths.

Total Health Related Quality of Life

Hazard ratio (95% confidence intervals), p value

Age (centered) HRQoL ≥50 HRQoL ≥60 HRQoL ≥70 HRQoL ≥80
55 years 8.16(1.58,42.13), 0.01 8.80(2.17,35.70), 0.002 8.25(2.37, 28.74), 0.001 8.54(2.12, 34.43), 0.003
60 years 5.22(1.41, 19.26), 0.01 6.23(2.03,19.16), 0.001 6.08(2.24, 16.52), b0.001 6.53(2.16, 19.69), 0.001
65 years 3.34(1.24, 9.00), 0.02 4.42(1.86,10.57), 0.001 4.48(2.04, 9.84), b0.001 4.98(2.08, 11.93), b0.001
70 years 2.13(1.03, 4.43), 0.04 3.14(1.59,6.17) 0.001 3.30(1.73, 6.29), b0.001 3.81(1.79, 8.10), 0.001
75 years 1.36(0.76, 2.46), 0.30 2.22(1.22,4.04), 0.009 2.43(1.30, 4.54), 0.005 2.91(1.30, 6.49), 0.009
80 years 0.87(0.45, 1.68), 0.68 1.58(0.80,3.10), 0.19 1.79(0.86, 3.75), 0.12 2.22(0.83, 5.98), 0.11
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patients at different ages and at different levels of Total
HRQoL. This analysis was conducted for the outcome of all-
cause death [22].

Patients who did not have an event and who had extended
follow-up N2 years were censored at 2-years. SPSS
(Statistical Package for the Social Sciences) statistical
software version 12 was used to estimate these models.

3. Results

3.1. Patient population

Two hundred and twenty five patients completed the
MLHF questionnaire at baseline (Table 1). The average age
Fig. 1. The effect of Total HRQoL [(Hazard Ratios (HR) and 95% confidence interv
(centered at 55, 60, 65, 70, 75 and 80 years).
of the sample was 69±12 years with 28% b65 years of age.
Sixty-one percent were male, 63% had an ischemic etiology,
83% were NYHA functional classification II, and 78% had
left ventricular systolic dysfunction (EFb45%). The
younger HF patients (b65 years) were significantly different
from the older patients (≥65 years) with more males, higher
heart rate, lower systolic blood pressure (SBP), less patients
with ischemic etiology, lower EF, better NYHA functional
classification, and lower urea and creatinine levels.

The internal consistency of the Physical (α=0.92) and
Emotional (α=0.85) dimensions of the MLHF questionnaire
indicated high scale reliability. There was no significant
difference in average Total, Emotional and Physical HRQoL
scores between the age groups (Table 1).
als (CI)] on all-cause death and all-cause readmissions in different age groups
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3.2. All-cause deaths

Fifty-four (24%) patients died during the follow-up period
(18±8 months). This comprised of 11% of patients aged
b70 yrs, 35% of those aged between 70–79 years and 34% of
those aged ≥80 years.

3.2.1. Univariable analysis
Univariable analysis identified the Total HRQoL (Hazard

Ratio (Total) (HR): 1.012, 95% CI: 1.000, 1.024, pb0.05) and
the Physical dimension of HRQoL (HR(Physical): 1.025, 95%
CI: 1.000, 1.051, p=0.05) as significant unadjusted predictors
of all-cause deaths. The Emotional dimension was not
univariably significant (HR(Emotional): 1.032, 95% CI: 0.993,
1.072, p=0.11). Other unadjusted significant predictors of
outcome were age (HR: 1.057, 95% CI: 1.027, 1.086,
pb0.001), urea (HR:1.096, 95% CI: 1.050,1.143, pb0.001),
creatinine (HR: 1.006 95% CI: 1.003, 1.010, pb0.001) and
sodium (HR: 0.913, 95% CI: 0.854, 0.976, p=0.008).

3.2.2. Multivariable analysis
Each dimension of the MLHF questionnaire (Total,

Physical and Emotional) was modeled individually and the
results presented in Table 2.

Total HRQoL had a significant main effect on all-cause
mortality (Table 2). A significant interaction effect between
Total HRQoL and age in relation to this end point was
observed meaning that the estimate of the effect of HRQoL
on outcome is dependent on the age of the patient. Other
independent predictors of survival were male gender,
increased levels of creatinine and lower levels of systolic
blood pressure (Table 2). All models were adjusted for the
effects of NYHA functional classification and LVSD.
Neither were significant. Using a hierarchical approach, we
added the medications, co-morbidities, and HF etiology
respectively in blocks to the multivariable model and found
that none were significant within the blocks or individually
when we tested for variable confounding. The same model
was fit to both the Physical and Emotional dimensions with
similar results (Table 2).

We examined the nature of the interaction effect by
calculating point and interval estimates of the Hazard ratios
Table 4
Independent predictors of all-cause emergency readmissions using the proporti
dimensions as measured by the Minnesota Living with Heart Failure questionnair

Total

HRQoLb 1.068(1.011, 1.128)⁎

HRQoLχAge (interaction) 0.999(0.998, 1.000)⁎

Age (years) 1.075(1.025, 1.128)⁎⁎

Gender: male 1.570(1.029, 2.394)⁎

NYHA class: III & IV 1.817(1.109, 2.977)⁎

Cancer 2.104(1.162, 3.811)⁎

Model fit: χ2 (df ), p 29.8 (7), pb0.001

⁎ p≤0.05 ⁎⁎, p≤0.01⁎⁎⁎, pb0.001.
a Left ventricular systolic dysfunction was also included in the model and was
b HRQoL is assessed in all multivariable models as a continuous variable.
(HRs) and 95% confidence intervals centered at key ages
(Fig. 1: estimated for Total HRQoL only). The impact of
Total HRQoL on outcome decreases as age increases, until
the interaction effect becomes insignificant for patients aged
80 years and older.

The Total HRQoL variable was dichotomized at values in
intervals of 10 starting at a Total HRQoL score of 50 using
the same multivariable model as outlined in Table 2. This
level was chosen as a starting point because the interaction
effect between age and HRQoL was insignificant at a score
of 40. For all levels of HRQoL the risk of death decreases as
patients get older (Table 3). In general the risk of death is
greater as HRQoL increases across all age groups. For
younger patients this risk is very high at any of the cut off
points on HRQoL (from 50–80), particularly for those
≤60 years of age. However confidence intervals are quite
large which is probably reflective of smaller samples in the
younger age groups so caution needs to be taken when
interpreting the results. In addition, there is little differentia-
tion between the hazard ratios across the cut off points
however the risk of death is increasing as HRQoL levels
increase. These results suggest that for patients' ≤60 years
of age a Total HRQoL value of 50 or greater is a cause for
concern. For those aged 65–70 years the risk is increased at
levels of 50 but not to the same extent, and for those aged
N75 years a score of 50 has little independent prognostic
impact. As scores increase above 50 for older patients
(N65 years), higher HRQoL scores are reflective of a greater
risk of death. However, at 80 years of age HRQoL is not
predicting risk even at levels of Total HRQoL≥80.

3.3. All-cause emergency readmissions

Within the 2 year follow-up period 116 (52%) of patients
had at least one emergency all-cause readmission. Forty two
percent (n=42) of patients aged b70 years, 62% (n=52) of
those aged between 70–79 years and 54% (n=22) of those
aged ≥80 years had an emergency readmission.

3.3.1. Univariable analysis
In univariable analysis, the Total (HR(Total): 1.010, 95% CI:

1.002, 1.019), the Physical (HR(Physical): 1.021, 95% CI: 1.004,
onal hazards statistical model: comparison of the impact of the HRQoL
e. a

Physical Emotional

1.130(1.012, 1.262)⁎ 1.349(1.115, 1.632)⁎⁎

0.998(0.997, 1.000)⁎ 0.996(0.993, 0.999)⁎⁎

1.070(1.021, 1.122)⁎⁎ 1.075(1.034, 1.117)⁎⁎

1.542(1.013, 2.348)⁎ 1.620(1.060, 2.476)⁎

1.787(1.093, 2.921)⁎ 1.979(1.202, 3.259)⁎⁎

2.040(1.121, 3.712)⁎ 2.033(1.123, 3.681)⁎

29.1 (7), pb0.001 32.2 (7), pb0.001

not a significant independent predictor of outcome.



Fig. 2. Association of NYHA functional classification (class I&II versus III&IV) and type of HF (left ventricular systolic dysfunction: EFb45% versus preserved
systolic function: EF≥45%) with HRQoL as measured by the Total, Physical and Emotional dimensions of the Minnesota Living with Heart Failure
questionnaire (all pN0.05: adjusting for age and gender).
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1.038) and the Emotional (HR(Emotional): 1.032, 95% CI: 1.005,
1.059) HRQoL dimensions were all significant predictors of all-
cause emergency readmissions. Other significant predictors of
outcome were age (HR:1.020, 95% CI: 1.003, 1.037, p=0.02),
NYHA classification III&IV vs. I&II (HR: 1.988, 95% CI:
1.238, 3.192, p=0.004), Pulmonary disease (HR: 1.576, 95%
CI: 1.039, 2.389, p=0.03), urea (HR: 1.054, 95% CI: 1.017,
1.093, p=0.004) and creatinine (HR: 1.004, 95% CI: 1.001,
1.007, p=0.008).

3.3.2. Multivariable analysis
The results of the multivariable analysis for the Total,

Physical and Emotional dimensions of HRQoL are presented
in Table 4. The Total HRQoL domain had a significant main
effect on all-cause emergency readmission and there was a
significant interaction effect between Total HRQoL and age
on all-cause emergency readmission. The point and interval
estimates (Fig. 1) show that the association of HRQoL with
outcome diminishes as patients get older until the interaction
effect becomes insignificant for patients aged 70 years and
older. In addition, patients with a diagnosis of cancer and
patients with NYHA functional classification III and IV were
more likely to have an emergency readmission. LVSD, co-
morbidities, ischemic heart disease, levels of urea or
creatinine and medications were not predictive of read-
mission. Similar results were noted for the Physical and
Emotional specifications of this model.

3.4. HRQoL and disease severity

Adjusting for age and gender effects, no significant
differences were observed across NYHA functional class in
either the Total, the Physical or the Emotional HRQoL scores
(Fig. 2. all pN0.05). Similarly, HRQoL scores (for all
domains) did not distinguish between patients with left
ventricular systolic dysfunction and patients with preserved
systolic function (Fig. 2. all pN0.05).
4. Discussion

This report has shown that HRQoL is a predictor of HF
outcomes in patients followed-up in a DMP. Our results
show that Total HRQoL and both the Physical and Emotional
domains of HRQoL are significant independent predictors of
long-term mortality and morbidity. However, the magnitude
of this association with outcome diminishes as patients
increase in age, becoming insignificant in older patients.
Patients ≤60 years are at a high risk of an event when Total
HRQoL scores are ≥50. The data indicate that in a 70 year
old HF patient a HRQoL of 50 or more predicts a two fold
increase in the risk of death. As total HRQoL increases the
risk of an event similarly increases however in patients'
≥80 years HRQoL does not appear to be useful in predicting
outcome. In contrast, NYHA classification was not a
significant predictor of mortality nor did it differentiate
between levels of HRQoL although it was an independent
predictor of all-cause emergency readmissions. These results
suggest that patients' perception of their condition on
entering a DMP remains a more useful measure of disease
severity and predictor of HF outcomes than NYHA
classification. However, while further research is required
HRQoL measures may have clinical utility for risk
stratifying patients for more intensive follow-up.

Results from the majority of randomized control trials of
DMPs generally agree that HRQoL levels significantly
improve in patients assigned to DMP care of HF as compared
to non-structured routine care [23]. It is believed that the
relationship between HF status and HRQoL differs between
older and younger patients. One study found that baseline
HRQoL was significantly poorer in patients b65 years versus
patients ≥65 years of age [24]. However, it was thought that
these results were explained by poorer NYHA status in the
younger HF group. Our data showed no difference in the
average HRQoL scores nor NYHA classification between
those aged b65 years versus ≥65 years.
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The current literature indicates that poor HRQoL is related
to higher frequencies of hospital readmission [4–6] and death
[4,6,7] in non-structured, routine care of HF patients. To the
best of our knowledge, this is the first report that demonstrates
that HRQoL predicts outcome in patients' followed-up in a
DMP. Patients attending a DMP for HF have been shown to
have an improved outcome [16,17] and better quality of life
[16,18] than patients in routine care. Furthermore, this report
showed that the strength of the association of HRQoL with
outcomes decreased as patients' increased in age. This
significant interaction between age and HRQoL has not been
reported previously. In older patients, the reason why HRQoL
no longer is predictive of outcome remains unclear. This may
be explained by older patients' accepting disease-related
limitations as part of the natural ageing process. Of concern
was the significantly increased risk of death in patients'
≤65 years with a Total HRQoL score≥50. Our DMP includes
a larger proportion of younger patients (28% b65 years) than
similar studies [25]. It may be relevant that the disease profile
of older and younger patients differed,with older patientsmore
likely to have preserved systolic function and worse renal
function. Furthermore, research has shown that depression,
which is highly prevalent in HF patients, is more common in
younger HF patients [26] and is associated with poor
outcomes, declining health status and quality of life [27–29].
Depression also has a negative impact on compliance to HF
treatment regimes which may help explain these findings [30].

Our results suggest that patient's self assessment of their
functional status as measured by the MLHF is stronger than
NYHA functional classification in predicting HF outcomes.
These results are supported by the literature [31] with some
studies showing the superiority of patients self assessment
[32] in predicting outcomes when compared to clinicians
assessment, although the literature is not unanimous [33–
35]. In addition, the MLHF has been shown to have a poor
association with NYHA class [36] which is in agreement
with our findings. We also observed that HRQoL was not
significantly different between patients with preserved
systolic function and left ventricular systolic dysfunction, a
finding which is supported by more recent studies [37]. The
NYHA classification method of assessment has been
criticized for being open to interpretation by the assessor,
unstandardized and crude [38] which may explain this lack
of association between clinician and patient measures of
functional status.

4.1. Limitations

This study is limited by its retrospective design and
consequently a number of variables that may be important in
multivariable modeling were not assessed routinely at baseline
in our study (including BNP, socioeconomic status and
psychosocial measures such as anxiety, depression and
medication adherence). Caution must also be taken in
generalizing these results because of the relatively small
sample size which may explain the large confidence intervals
around the hazard ratios of patients'≤65 years. Moreover, the
fact that the vastmajority of patients at baselinewere inNYHA
functional class II may explain why this variable was not a
predictor of mortality or correlated with levels of HRQoL. In
addition, our DMP excludes sicker patients who did not
survive an admission or older patients that are in nursing
homes or who suffer cognitive impairment, and thus may not
be representative of HF patients in general although they
would be representative of patients who attend a DMP. Finally,
it would be of value to have sequential HRQoL assessments of
patients to allow the examination of the direct impact of the
DMP on the relationship between HRQoL and outcome.

5. Conclusion

This study has shown that HRQoL (Total, Physical and
Emotional dimensions) is a strong indicator of mortality and
emergency readmission in patients' attending a DMP. The
unique observation of a significant interaction between
HRQoL and age showed that this instrument is a stronger
predictor of outcome in younger HF patients. A score of 50
in Total HRQoL in younger patients' is a cause for major
concern. In a 70 year old HF patient a Total HRQoL score of
≥50 predicts a doubling of risk of death, while in very
elderly patients HRQoL is not indicative of risk of outcome.
Further studies, with a prospective design, a larger sample
size and inclusive of younger HF patients are required. These
should help to make the instrument clinically useful and aid
clinicians in identifying those who could benefit from more
intensive follow up.
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