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Introduction and objectives. Heart failure (HF) is 

associated with a poor prognosis, both in terms of survival 

and ongoing symptoms. The objectives of this study were 

to investigate trends in the health-related quality of life 

(HRQoL) of a heterogeneous group of HF patients, with 

a focus on subgroups of particular clinical interest, and to 

identify determinants of mortality.

Methods. Prospective study of 883 HF patients 

discharged from 50 Spanish hospitals and followed for 1 

year, during which six HRQoL assessments were carried 

out using the generic Short Form-36 (SF-36) questionnaire 

and the specific Minnesota Living with Heart Failure 

Questionnaire (MLHFQ).

Results. A marked change was noted at the beginning 

of the study on all dimensions of the SF-36, in its physical 

(mean 34.1) and mental (mean 40.1) component summary 

scores, and in the MLHFQ score (mean 37.5). There was a 

clear improvement in the first month, which subsequently 

remained unchanged, except in younger patients aged 

under 40 years whose HRQoL continued to improve 

progressively. The following predictors of mortality were 

identified: age, functional class, co-morbidity and baseline 

HRQoL.

Conclusions. In patients with HF, HRQoL showed a 

clear improvement during the first month after hospital 

discharge but subsequently remained unchanged, except 

in younger patients, whose HRQoL continued to improve 

progressively.

Key words: Heart failure. Quality of life. Progress.

Evolución de la calidad de vida relacionada 
con la salud en pacientes ingresados por 
insuficiencia cardiaca. Estudio IC-QoL 

Introducción y objetivos. La insuficiencia cardia-

ca conlleva un mal pronóstico tanto en la supervivencia 

como en el estado sintomático. El objetivo de este estu-

dio es evaluar en una población heterogénea de pacien-

tes con insuficiencia cardiaca los patrones de evolución 

de la calidad de vida relacionada con la salud (CVRS), 

especialmente en subgrupos de interés clínico, así como 

los determinantes de la mortalidad.

Métodos. Estudio prospectivo de 1 año de seguimien-

to con seis evaluaciones de la CVRS mediante un cues-

tionario genérico (SF-36) y un cuestionario específico 

(MLHFQ) a 883 pacientes dados de alta del hospital por 

insuficiencia cardiaca de 50 hospitales del territorio es-

pañol.

Resultados. Se observó una importante alteración ini-

cial de todas las dimensiones y de los componentes su-

mario físico (CSF) (media, 34,1) y mental (CSM) (media, 

40,1), del SF-36 y del MLHFQ (media, 37,5), y una clara 

mejora en el primer mes, que se mantuvo estable poste-

riormente, excepto en los menores de 40 años, que mos-

traron una mejora progresiva de la CVRS. Se identificaron 

como predictores de mortalidad la edad, el grado funcio-

nal, la comorbilidad y los valores iniciales de CVRS.

Conclusiones. La evolución de la CVRS de los pacien-

tes con insuficiencia cardiaca mejora durante el primer 

mes tras el alta hospitalaria, pero después se mantiene 

estable, excepto en los pacientes más jóvenes, en los 

que se observa una mejora persistente.

Palabras clave: Insuficiencia cardiaca. Calidad de vida. 

Evolución.
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evolution of HRQOL in the first year of follow-up 
in a reasonably unselected population of patients 
discharged with heart failure. A further objective 
was to examine the determinants of mortality in this 
group of patients.

METHODS 

Design 

This was a prospective study with a 1 year follow-
up and a total of 6 HRQOL evaluations over the 
study period (before discharge, and at 1, 3, 6, 9, 
and 12 months after discharge). To ensure that all 
regions in Spain were represented, clinicians from 
cardiology and internal medicine departments 
around the country were invited to participate. 
Centers did not have to meet any specific clinical 
or care process characteristics to participate. One 
or two researchers from each participating center 
were selected for the study and patients were 
included between June 2002 and December 2003. 
Patients meeting inclusion criteria and having none 
of the exclusion criteria were invited to participate, 
although they were not necessarily included 
consecutively. Patients were included in the study 
if: a) they were admitted to hospital with suspected 
heart failure, survived admission, and had heart 
failure as a first or second diagnosis confirmed at 
discharge, and b) they met European Society of 
Cardiology standards for diagnosis of heart failure. 
The latter required a clinical profile compatible 
with heart failure based on the Framingham criteria 
and demonstration of cardiac dysfunction using 
echocardiography, isotopic ventriculography or 
cardiac catheterization.19 Exclusion criteria were: 
a) heart failure secondary to an acute reversible 
cause and no prior diagnosis of heart failure;  
b) heart failure secondary to severe valvular disease 
requiring surgery, or chronic cor pulmonale;  
c) presence of concomitant diseases with an 
expected survival time of less than 6 months; and  
d) inability to complete a self-administered HRQOL 
questionnaire, or presence of any condition or 
circumstances that would limit follow-up or 
participation in the study.

In each of the 6 visits, the researchers at 
participating centers scheduled patients to complete 
the study questionnaires according to protocol. 
The clinical questionnaire used at the baseline visit 
consisted of 52 items designed to collect demographic 
and clinical data. These included clinical history, 
etiology, diagnostic test results, and prescribed 
treatment. Patients also completed the generic 
SF-36 questionnaire. At follow-up outpatient 
visits, information was collected on exacerbations, 
procedures and interventions performed, and 

INTRODUCTION 

Chronic heart failure is a clinical syndrome with 
a poor prognosis in terms of both survival and 
ongoing symptoms. Heart failure symptoms can 
seriously compromise patients’ well-being, even 
at rest.1-4 However, there is still no agreement on 
how to categorize patients with symptomatic heart 
failure in rigorous and reproducible clinical terms, 
beyond the New York Heart Association (NYHA) 
classification.5 Most studies use mortality as the 
primary outcome variable,6-8 while there have been 
relatively few studies of the evolution of symptoms 
and functional status over time,9 or how they are 
affected by specific interventions.6-8

It might therefore be expected that more detailed 
studies of health-related quality of life (HRQOL) 
would have been carried out in heart failure, as 
such studies could help determine the impact of the 
disease on health status from the patient’s point 
of view. However, there have been few descriptive 
studies into patterns of HRQOL impairment in 
unselected populations of heart failure patients, and 
there is a particular lack of information on HRQOL 
impairment in subgroups of clinical interest, 
determinants of health status, or the way HRQOL 
evolves over time.10-15 In heart failure populations, 
HRQOL instruments have principally been used 
as outcome measures in clinical trials, which 
makes it difficult to translate the results to clinical 
practice. Moreover, most clinical trials have used 
only one disease-specific questionnaire,7,8,16-18 most 
frequently the Minnesota Living With Heart Failure 
Questionnaire (MLHFQ). Generic questionnaires 
have not been used so widely, which makes it difficult 
to get a broader view of HRQOL impairment in this 
syndrome.

As a result, knowledge of important aspects 
of HRQOL in heart failure remains limited. The 
HF-QoL study was designed in collaboration with 
50 hospitals throughout Spain to evaluate the 

ABBREVIATIONS

HRQOL: health-related quality of life
MCS: mental component summary
MLHFQ: Minnesota Living With Heart Failure 

Questionnaire
PCS: physical component summary
SF-36: SF-36 health questionnaire
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were used for qualitative variables. Patients who 
completed follow-up were compared with those who 
did not using the c2 test for categorical variables and the 
non-parametric Mann-Whitney U test for continuous 
variables, when normality could not be assumed.

HRQOL scores in subgroups of clinical interest 
(based on age, sex, functional class) were compared 
using Student t test or analysis of variance for 
the SF-36 component summary scores and non-
parametric Mann-Whitney or Kruskal-Wallis tests 
for the MLHFQ scores.

Cumulative survival was analyzed using 
the Kaplan-Meier method. The same method 
was used to analyze differences in cumulative 
survival according to population characteristics. 
A Cox regression model was used to assess the 
determinants of mortality at 3 months. Variables 
included in the model were those demographic, 
clinical, and treatment variables considered relevant 
to the model which were found to be statistically 
significant in bivariate analysis. Variables with a 
value of P<.1 were introduced in the model using 
a forward stepwise method. Variables considered 
for the analysis were age, sex, smoking habit, left 
heart failure, hypertension, diabetes mellitus, 
hyperlipidemia, drinking habit, co-morbidity 
(chronic obstructive pulmonary disease, chronic 
renal failure, and/or peripheral vascular disease), 
depressed ejection fraction (<30%), NYHA 
functional class, etiology of heart failure, and SF-
36 PCS and MCS scores.

The confidence level for the study was set at 95%. 
The analysis was performed using version 13 of SPSS.

RESULTS 

General 

A total of 883 patients were enrolled in the study 
(mean age, 69.2 years; 40.1% female). The sample’s 
clinical characteristics are shown in Table 1. Of 
particular note were the high proportions of patients 
with diabetes (41.6%), in NYHA class III or IV at 
admission (83.1%), or with an ejection fraction 
<30% (23.8%).

The rate of loss to follow-up was 48.6%, with 
the highest rate ocurring last between the second 
and third visits. Completion of follow-up (51.4%) 
was defined as fulfilling all visits, or until death, 
during the year. Patients who did not complete 
follow-up tended to present more serious clinical 
characteristics, with higher rates of chronic renal 
failure (18.2% compared to 12.1% in those who 
did complete follow-up) and a greater likelihood of 
being in functional class IV at admission (42.4% vs 
29.8%). Differences on other prognostic variables 
were minor (Table 1).

any changes in treatment. Data collected were 
entered in a study-specific web page. At each visit, 
patients completed two pen-and-paper HRQOL 
questionnaires (the SF-36 and the MLHFQ) 
(Hospital Vall d’Hebron, Barcelona) which were 
submitted to the coordinating center. To obtain data 
on vital status, telephone calls were made to patients 
who did not attend the visits.

Patients were informed of the study characteristics 
and agreed to participate. The study protocol was 
approved by the Clinical Research Ethics Committee 
of the coordinating center

Measurement of Health-Related Quality  
of Life 

Patient HRQOL was assessed using a generic 
instrument (SF-36, version 2) and a disease-specific 
questionnaire (MLHFQ). The latter was not implemented 
during the hospitalization period (first evaluation) as it 
largely refers to activities of daily living.

The 36 items on the generic SF-36 questionnaire 
measure perceived health status in 8 multi-item 
scales: physical functioning (PF), role limitations 
due to physical health problems (RP), bodily pain 
(BP), general health perceptions (GH), vitality 
(VT), social functioning (SF), role limitations due 
to emotional problems (RE), and general mental 
health (MH). These scores can be summarized in 2 
component summary scores of physical (PCS) and 
mental (MCS) health. Scores range from 0-100, 
with 100 representing the best perceived quality of 
life. The instrument has been widely validated for 
use in Castillian Spanish,20 and standardized data 
are available for the general Spanish population, 
making it possible to compare results.

The MLHFQ is a disease-specific questionnaire to 
measure perceptions of health in patients with heart 
failure. It contains 21 items and 2 scales (physical and 
emotional health) which are aggregated into a total 
score. Scores range from 0-105, with 0 representing 
the best perceived quality of life.21,22 The MLHFQ 
has recently been validated for use in the Spanish 
population.23 

The SF-36 (version 2) physical and mental 
component summary scores were calculated using 
published algorithms with score imputation for 
missing data.24 The MLHFQ total score was 
calculated in the same way, with the algorithm 
for score imputation being based on the mean 
score for valid items in the physical and emotional 
components, and for the total score.25 

Statistical Analysis 

We calculated the mean (standard deviation) and 
range to describe continuous variables. Proportions 
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vascular disease), while ejection fraction <30% and a 
poorer score on the PCS were less strongly associated 
with mortality (Cox regression). The Kaplan-Meier 
survival curves are shown in Figure 1. 

Baseline Characteristics and Evolution  
of Health-Related Quality of Life 

At baseline, SF-36 scores showed significant 
impairment on all scales. Figure 2 shows the evolution 
of the 8 scales as the number of standard deviations 
and in comparison with age- and sex-standardized 
reference scores for the Spanish general population.20 
The most marked impairment occurred in physical 
health (except pain) and social function. The same 

Table 2 indicates the evolution of clinical 
characteristics in patients who completed each visit. 
Between the baseline and 1 month visits, there was 
a significant reduction in the proportion of patients 
in functional class III or IV, though the proportion 
of patients in these classes tended to stabilize beyond 
that point.

Total mortality per year was 22.9%. The highest 
mortality rate (16%) was recorded in the first 6 
months after hospital discharge, and stabilized in 
the following months.

Table 3 presents the baseline predictors of mortality 
at 3 months. The strongest predictors were age and 
co-morbidity (chronic obstructive pulmonary disease 
and/or chronic renal insufficiency and/or peripheral 

TABLE 1. Sociodemographic, Clinical, and Admission Characteristics of the Total Population and by  

Loss to Follow-up Status 

  Total Population (n=883) Not Lost to Follow-up (n=454; 51.42%) Lost to Follow-up (n=429; 48.58%) P

Age, mean (SD), y (n=881) 69.2 (12.1) (n=454) 68.7 (11.7) (n=427) 69.8 (12.5) .08 

Women 307 (40.1) 173 (38.8) 134 (42) .411 

Smoking    .3294 

 Non-smoker 447 (50.8) 220 (48.6) 227 (53.2) 

 Smoker 123 (14) 69 (15.2) 54 (12.6) 

 Ex-smoker 310 (35.2) 164 (36.2) 146 (34.2) 

Left heart failure 860 (97.7) 448 (98.9) 412 (96.5) .022 

Hypertension 585 (66.5) 301 (66.3) 284 (66.7) .943 

DM  366 (41.6) 182 (40.1) 184 (43.2) .374 

Dyslipidemia 321 (36.4) 181 (39.9) 140 (32.8) .03 

At-risk drinker 79 (9) 41 (9.1) 38 (8.9) 1 

COPD 180 (20.4) 99 (21.8) 81 (18.9) .316 

Psychiatric disease 51 (5.8) 24 (5.3) 27 (6.3) .565 

Peripheral vascular disease 120 (13.6) 53 (11.7) 67 (15.7) .095 

Coronary disease 357 (40.6) 188 (41.5) 169 (39.7) .583 

Valve disease 218 (24.7) 87 (19.2) 131 (30.7) <.001 

Cardiomyopathy 229 (26) 108 (23.8) 121 (28.3) .144 

ACxFA 361 (41) 188 (41.4) 173 (40.5) .837 

Kidney failure 133 (15.1) 55 (12.1) 78 (18.2) .014 

Ejection fraction    0.0538 

 ≥50% 298 (35.1) 143 (32.2) 155 (38.4) 

 40%-49% 146 (17.2) 89 (20) 57 (14.1) 

 30%-39% 202 (23.8) 111 (25) 91 (22.5) 

 <30% 202 (23.8) 101 (22.7) 101 (25) 

Etiology    

 Hypertensive 351 (42.4) 178 (40.7) 173 (44.2) .324 

 Ischemic 379 (45.9) 200 (45.9) 179 (46) 1

 Valvular 177 (21.4) 73 (16.7) 104 (26.5) .001

 Cardiomyopathy 230 (27.9) 113 (25.9) 117 (30.1) .187 

NYHA functional class    .0006 

 I 10 (1.1) 7 (1.6) 3 (0.7) 

 II 138 (15.7) 83 (18.4) 55 (12.9) 

 III 414 (47.2) 226 (50.2) 188 (44) 

 IV 315 (35.9) 134 (29.8) 181 (42.4) 

SF-36 (PCS), mean (SD) (n=675) 34.1 (10.5) (n=404) 34.9 (10.1) (n=271) 33 (11) .012 

SF-36 (MCS), mean (SD) (n=675) 40.1 (14.1) (n=404) 40.4 (14.5) (n=271) 39.6 (13.6) .363

COPD indicates chronic obstructive pulmonary disease; DM, diabetes mellitus; PCS, physical component summary; MCS, mental component summary; NYHA, New York Heart 
Association.
Data are given as n (%) or mean (standard deviation). 
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from the first month after hospital discharge 
through the first year of follow-up.

HRQOL in Clinical Sub-Groups 

Figure 3 shows the evolution of HRQOL at each 
visit for clinical subgroups of interest (male/female, age 
<40, 40-70, or> 70 years, and NYHA functional class) 
in terms of scores on the SF-36 PCS and unadjusted 
MLHFQ total scores. The pattern over time was 
similar to that observed for the whole population, 
except in the subgroup of patients under 40 years of age 
(2% of the sample), to show progressive improvement 
during follow-up. This was the only group to show 
statistically significant improvements in HRQOL (PCS 

figure shows that the improvement observed after 
one month (with the exception of general health) 
was maintained over the full study period.

Table 2 shows the HRQOL scores at each 
assessment during the study. In total, 47% of patients 
for whom there was evidence that they were still alive 
after one year completed all SF-36 questionnaires 
and 75.4% completed all MLHFQ questionnaires.

Scores on the SF-36 PSC and MSC at each 
assessment from hospital discharge to 1 year later 
also showed initial improvement, with a tendency 
for scores to then stabilize at values below those of 
the general population. A similar pattern to that 
seen on the PSC and MSC was also observed on the 
physical, mental and total scores of the MLHFQ 

TABLE 2. Clinical Features of Follow-up and Health-Related Quality of Life Scores in Each Period

 Baseline Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 

  (Admission)  (1 Month) (3 Months) (6 Months) (9 Months) (12 Months) 

 (n=883) (n=721) (n=572) (n=518) (n=479) (n=453)

Clinical characteristics, %      

 NYHA functional class     

  I 1.1 20.4 25.3 23.4 21.5 24.3 

  II 15.7 52.8 53.5 56.4 54.9 53.4 

  III 47.2 24.3 19.9 18.7 22.1 19.6 

  IV 35.9 2.5 1.2 1.5 1.5 2.6 

 Performs physical exercise  24.6 30.9 30.9 34.6 37.1 

 Avoids effort  75.6 71 71.6 73.3 75.7 

 Walks regularly  71.2 78.1 79.1 77.7 78.1 

 Scheduled admission  3 5.4 2.3 2.6 1.2 

 Emergency admission  19.6 14.3 19.8 16 15.9 

HRQOL      

SF-36      

 Valid population, n 670 582 454 434 396 354 

 PCS, mean (SD) 34.1 (10.5) 36.5 (10.9) 37.6 (11.2) 36.9 (11.4) 37.5 (12) 37.6 (11.1)

 MCS, mean (SD) 40.1 (14.1) 43.4 (13.4) 44.8 (12.9) 44.4 (13.3) 44.7 (13.5) 44.1 (13.2)

MLHFQ      

 Valid population, n – 673 532 495 445 419 

 Total score, mean (SD NA 37.5 (21.3) 34.1 (21.1) 33.2 (20.7) 32.5 (22.1) 32.2 (22.1)

 Physical domain, mean (SD) NA 16.7 (10.3) 15.2 (9.8) 14.7 (9.6) 14.2 (9.8) 14.2 (9.7)

 Emotional domain, mean (SD) NA 8.4 (6.1) 7.3 (5.8) 7.2 (5.7) 7.4 (5.9) 7.2 (6.1)

HRQOL indicates health-related quality of life; MCS, mental component summary; MLHFQ, Minnesota Living with Heart Failure Questionnaire; NA, not applicable; NYHA, New 
York Heart Association; PCS, physical component summary. SD, standard deviation.

TABLE 3. Baseline Predictors of Mortality at 3 Months, Cox Regression 

 Total Population Survivors Died Crude OR (95% CI) aHR (95% CI)

Age, mean (SD) 70.7 (12.2) 69.6 (12.3) 77.9 (8.2) 1.09 (1.05-1.12) 1.07 (1.04-1.11) 

Co-morbidity,a % 7 5.5 16.9 3.5 (1.56-7.82) 2.32 (1.07-5.04)

EF <30%,b % 25.2 24.2 32.1 1.49 (0.81-2.73) 1.79 (0.96-3.31) 

PCS, mean (SD) 34.2 (10.5) 34.7 (10.4) 30.5 (10.8) 0.97 (0.93-0.99) 0.97 (0.94-1) 

MCS, mean (SD) 40 (14.4) 39.8 (14.7) 41.4 (12.1) 1.01 (0.99-1.03) 1.01 (0.99-1.03) )

CI indicates confidence interval; COPD, chronic obstructive pulmonary disease; EF, ejection fraction; aHR, hazard ratio adjusted by age, comorbidity, EF <30%, PCS, and MCS; 
MCS, SF-36 mental component summary; OR, odds ratio; PCS, SF-36 physical component summary; SD, standard deviation.
aCOPD and/or kidney failure and/or peripheral vascular disease.
bEF <30% versus ≥30%.
Analysis performed in patients whose vital status at 3 months was available.
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provided evidence of the magnitude of the condition’s 
impact in comparison to other diseases.26 Nevertheless, 
relatively little is known about how HRQOL evolves 
over time in patients with the condition.

This study was designed to describe the impairment 
of HRQOL in conditions of actual clinical practice 
in a Spanish population of patients hospitalized for 
heart failure and to investigate patterns of change 
over 1 year in clinical subgroups of interest. Patients 
were selected on admission to hospital and only those 
who agreed to attend follow-up visits were included. 
However, all patients included were admitted 
for an exacerbation of heart failure. In terms of 
representativeness, hospitals from all regions and all 
levels of care participated. The clinical characteristics 
of the study population suggested that severity and 
prognosis were intermediate between the general 
population affected by heart failure and patients 
typically included in clinical trials.

and MLHFQ). In the other subgroups, there was a 
tendency towards stabilization; women, those over 70 
years of age, and those in class III/IV followed a course 
parallel to that of males, patients aged 40-70 years, and 
those in functional class I/II, respectively, but at lower 
levels of HRQOL.

Scores on the MLHFQ and SF-36 showed a 
similar pattern in those who survived and those who 
died during follow-up, although values were lower 
in the latter group (Table 3).

DISCUSSION 

In heart failure patients, HRQOL measures have 
primarily been used as outcome variables in clinical 
trials,6-8,16-18 although some descriptive studies have 
been performed in less selected populations and have 
added to knowledge on the way the disease impacts 
health status.10-15 Such descriptive studies have also 
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Figure 1. Survival curves. Kaplan-Meier method.
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and is particularly appropriate in descriptive 
studies such as this one.

The results of the baseline assessment of HRQOL 
showed impairment in most of the scales, except 
bodily pain, but particularly in physical functioning, 
role limitations due to physical problems, and social 
functioning. The magnitude of the impairment at 
baseline, using both the Spanish general population 
reference scores28 and values observed in other 
studies29, may be considered relevant both from a 
statistical standpoint30,31 (effect sizes of 0.2 to 0.5 
represent a small difference; those between 0.5 and 
0.8, a moderate difference; and those greater than 
0.8, a big difference) and from a clinical and social 
perspective.32 Taking into account that a score of 
50 corresponds to the average score for the general 
population on the SF-36 summary components, the 

Health-related quality of life was assessed 
using a combination of a generic instrument (the 
SF-36, version 2) and the disease-specific tool 
most frequently used in heart failure clinical 
trials (the MLHFQ).27 Generic instruments 
provide a more general picture of health status, 
as they explore a wider range of dimensions and 
outcomes, and results can be compared with the 
general population and with patients with other 
conditions. Disease-specific instruments provide 
information on dimensions and items of particular 
interest to a particular patient group and are 
more sensitive to changes in those patients. On 
the other hand, results cannot be compared with 
the general population or with other diseases. 
The combination of both types of instrument10,26 
provides a broader picture of HRQOL impairment, 
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Figure 3. Evolution of different health-related quality of life measures by age, sex, and functional class. MLHFQ indicates Minnesota Living with Heart Failure 
Questionnaire; PCS, physical component summary.
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It would be desirable to try to verify the 
deterioration observed in the latter parts of longer-
running clinical trials33 in observational studies, 
and to identify the determinants of the evolution of 
HRQOL. 

CONCLUSIONS 

In summary, this observational study of 883 
patients discharged from Spanish hospitals with a 
diagnosis of heart failure shows a significant initial 
impairment of overall HRQOL, an impairment 
that is particularly evident in physical health. This 
was followed by an improvement in health status, 
though the values achieved still did not reach those 
of the general population. The values observed 
one month after discharge were higher in some 
clinical subgroups (males, younger patients, those 
in functional grades I/II, those surviving to one 
year), but they then remained stable, without further 
improvement in the first year of follow-up. The same 
pattern was observed in all sub-groups analyzed, 
except in patients under 40 years of age, who showed 
a gradual improvement in HRQOL.

Baseline age, functional status, co-morbidity, and 
HRQOL were identified as predictors of mortality, 
results which had previously been observed in other 
studies.10 
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