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Introduction and objectives. Atrial fibrillation (AF) 

is one of the most common arrhythmias. It is classified 

according to its presentation as either paroxysmal, 

persistent or permanent. The presence of this arrhythmia 

has been associated with a decrease in patients’ health-

related quality of life (HRQoL). The Atrial Fibrillation-Quality 

of Life (AF-QoL) questionnaire, which is specifically for 

use in patients with AF, has recently been developed 

and validated. The aim of this study was to use this 

questionnaire to investigate differences in HRQoL 

associated with different types of AF.

Methods. This prospective observational multicenter 

study was performed in a regular clinical context in Spain. 

The AF-QoL questionnaire was administered to study 

patients, who were diagnosed as having one of the three 

types of AF.

Results. The study involved 341 patients with AF, 43% 

of whom had persistent AF, while 37% had paroxysmal 

AF, and 20% had permanent AF. Although the type of 

AF had no significant effect on the overall AF-QoL score, 

patients with permanent AF had the highest scores on the 

psychological dimension (i.e. better HRQoL). In addition, 

an increased frequency of symptoms, more emergency 

department visits, and poorer functioning were also 

associated with significant differences in HRQoL in AF 

patients.

Conclusions. Use of the AF-QoL questionnaire showed 

that the HRQoL of AF patients was influenced by the 

clinical characteristics of the disease but not, except on 

the psychological dimension, by the type of AF.

Key words: Atrial fibrillation. Quality of life. 

Questionnaire.

Diferencias en la calidad de vida según el tipo 
de fibrilación auricular

Introducción y objetivos. La fibrilación auricular (FA) 

es una de las arritmias más frecuentes y se clasifica, se-

gún su forma de presentación, en paroxística, persisten-

te o permanente. Esta arritmia se ha relacionado con una 

disminución de la calidad de vida relacionada con la sa-

lud (CVRS) de los pacientes. Recientemente, se ha dise-

ñado y validado el cuestionario Atrial Fibrillation-Quality 

of Life (AF-QoL), específico para pacientes con FA. El 

objetivo de este estudio es analizar las posibles diferen-

cias en la CVRS de los pacientes según qué tipo de FA 

presenten.

Métodos. Estudio observacional, prospectivo y multi-

céntrico realizado en condiciones de práctica clínica ha-

bitual en España. A los pacientes incluidos, diagnostica-

dos de FA en cualquiera de sus tres tipos, se les aplicó el 

cuestionario AF-QoL.

Resultados. Participaron en total 341 pacientes con 

FA. El 43% sufría FA persistente; el 37%, paroxística y el 

20%, permanente. Las puntuaciones totales del AF-QoL 

no mostraron diferencias significativas según el tipo de 

FA, excepto en la dimensión psicológica, en la que los 

pacientes con FA permanente presentaron una puntua-

ción más alta (mejor CVRS). Se encontraron diferencias 

también en la CVRS de los pacientes con FA, asociadas 

con que tenían más síntomas y visitas a urgencias y me-

nos capacidad funcional.

Conclusiones. La CVRS de los pacientes con FA, ana-

lizada mediante el cuestionario específico AF-QoL, no se 

vería afectada, excepto en su dimensión psicológica, por 

el tipo de FA que presenten, sino por las propias carac-

terísticas clínicas de la enfermedad.

Palabras clave: Fibrilación auricular. Calidad de vida. 

Cuestionarios.
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Thus, we raise the question of the need to carry out 
an evaluation using a validated specific questionnaire 
that is capable of detecting differences in the 
HRQoL of these patients. It was for this purpose 
that the Atrial Fibrillation-Quality of Life (AF-
QoL) questionnaire was designed15 and validated.16 
With this specific assessment tool, differences could 
be detected between the three types of AF and the 
various alternatives for their clinical management, 
which, at the present time cannot be properly 
evaluated by means of generic questionnaires.

The purpose of this study was to analyze the 
possible differences in the HRQoL of the patients, 
according to the type of AF they had, using the AF-
QoL specific questionnaire.

METHODS

Study Design

A prospective, observational, multicenter study 
was carried out under conditions of routine clinical 
practice in Spain. A total of 29 cardiologists 
specializing in arrhythmias participated in the study, 
which was evaluated and approved by the obligatory 
ethics committees. The results presented here are 
part of a subanalysis of the validation study of the 
AF-QoL questionnaire.16

Three study groups were included in the 
questionnaire validation study: patients with 
any type of AF who had undergone some type of 
therapeutic intervention, patients with any type of 
AF in stable clinical condition, and a control group 
of patients with myocardial infarction more than  
1 year earlier and in stable clinical condition. All of 
the patients were over 18 years of age. Patients whose 
diseases could mask the results of the study and those 
who were included in any kind of clinical trial were 
excluded.16 For this subanalysis, the data collected 
were analyzed according to the type of AF.

Although the original study involved 1 follow-
up visits on the part of the AF patients, the present 
subanalysis was carried out considering exclusively 
the information collected in the baseline visit. 
The information recorded at that time included 
sociodemographic data (age and sex), type of AF 
(paroxysmal, persistent, or permanent), presence 
of structural heart disease and type, concomitant 
diseases, number of hospital admissions and visits 
to the emergency department for cardiac-related 
causes, echocardiographic findings (left atrial 
dilatation, left ventricular systolic dysfunction), 
associated symptoms (palpitations, dizziness/
syncope, dyspnea, chest tightness and other poorly 
defined symptoms), NYHA functional class, and 
therapeutic strategy (control of the rate or rhythm) 
of each patient. Moreover, the patients were given 

INTRODUCTION

Atrial fibrillation (AF) is the most common 
arrhythmia. Its prevalence among the general 
population ranges around 0.95% and increases with 
age, being 0.1% in individuals under 55 years of age 
and up to 9% in patients over the age of 80 years.1,2 
Although it can be asymptomatic, it is usually 
associated with a wide variety of symptoms, such as 
palpitations at rest and/or exertion, dyspnea, chest 
pain, dizziness, syncope, etc.

Atrial fibrillation is classified, on the basis of the 
form of clinical onset as paroxysmal, persistent or 
permanent.1 Treatment is influenced by the dynamic 
nature of the course of the disease and, thus, it is 
necessary to review and update the type of AF in 
each patient.3 Over the past decade, studies have 
been carried out to compare the effect on survival 
of different therapeutic strategies in patients with 
AF, and have shown there to be no significant 
differences.1 Consequently, improvement of the 
symptomatology and health-related quality of 
life (HRQoL) are presently the main objective of 
treatment for AF.1,3

While AF, as a disease, has been extensively 
studied, its impact on the HRQoL of affected 
patients has received less attention. At the present 
time, different methods for evaluating the impact of 
AF on the HRQoL of the patients are available, but 
generic questionnaires such as the SF-36, rather than 
specific questionnaires, have usually been employed 
for this purpose.4,5 The studies performed show that 
the HRQoL is influenced by variables such as age 
and sex, the New York Heart Association (NYHA) 
functional class6 and the presence of concomitant 
diseases.7,8 In contrast, although the HRQoL of all 
the patients with AF improves over time, there are 
no statistically significant differences in the HRQoL 
regardless of the therapeutic strategy employed 
(rhythm versus rate control).9-11 It is known that, 
in general, the HRQoL of AF patients is limited 
and that the majority of the patients subjected to a 
health intervention experience a clear improvement 
in their HRQoL.12-14 However, the influence that the 
different types of AF may have on the HRQoL of 
the patient has not previously been analyzed.

ABBREVIATIONS

AF: atrial fibrillation
AF-QoL: Atrial Fibrillation-Quality of Life
HRQoL: health-related quality of life 
NYHA: New York Heart Association
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considered to be statistically significant at a P 
value <.05.

RESULTS

In total, 341 patients with AF were included in the 
study; 42.9% had persistent AF (n=144), 37.5% had 
paroxysmal AF (n=126), and 19.6% had permanent 
AF (n=66).

Table 1 summarizes the major sociodemographic 
and clinical characteristics of the patients. Statistically 
significant differences depending on the type of AF 
were observed in all the variables analyzed, with the 
exception of sex and number of hospital admissions 
over the preceding year. In the group of patients with 
permanent AF, the mean age, time elapsed since the 
diagnosis of AF, size of left atrium, and incidence 
of structural heart disease were significantly greater 
than those of the groups of patients with persistent 
or paroxysmal AF. Moreover, they also had a 
greater rate of comorbidity (83.3% of the patients 
had some associated disease, mainly hypertension 
and/or dyslipidemia) and a higher mean number of 
diseases per patient (1.48; standard deviation [SD]: 
1.01).

With respect to hospital admissions over the 
preceding year (Table 1), no significant differences 
were found between the groups of patients (P=.85). 
However, when the number of visits to the 
emergency department due to cardiac-related causes 
during the same period of time was considered, a 
significant increase was observed in the percentage 
of patients with paroxysmal AF that required this 
type of service with respect to the rest of the patients 
included. Those with paroxysmal AF required an 
average of 2.2 (SD=1.7) visits to the emergency 
room, whereas the average number of visits on the 
part of the patients with persistent or permanent AF 
was less than 2 (P<.05).

Most of the patients with paroxysmal AF were in 
NYHA functional class I, whereas the majority of 
the patients with permanent and persistent AF were 
in functional class II.

The patients in the paroxysmal AF group exhibited 
a higher incidence of associated symptomatology 
than the patients with persistent or permanent AF, 
mainly palpitations and chest tightness (Figure 1). 
In contrast, a higher percentage of patients with 
persistent AF and, above all, permanent AF, had 
dyspnea. Moreover, the mean number of symptoms 
was 4.5 (SD=2.5) in the patients with paroxysmal 
AF, 3.8 (SD=2.4) in persistent AF and 3.1 (SD=2) 
in permanent AF (P<.05).

The therapeutic strategy differed depending 
on the type of AF: 75.4% of the patients with 
paroxysmal AF and 59% of the patients with 
persistent AF received treatment to control 

the AF-QoL and SF-36 questionnaires, although, 
in the present report, only the results obtained with 
AF-QoL were analyzed.

AF-QoL Questionnaire

The AF-QoL questionnaire15,16 is a specific 
questionnaire with 18 items, grouped in 3 dimensions, 
with Likert-type responses with 5 categories. The 
items in the AF-QoL questionnaire refer to the 
month preceding the visit, and the score ranges from 
0 (poorest HRQoL) to 100 (best HRQoL). The AF-
QoL questionnaire has been found to be a useful tool 
in clinical practice, showing proof of its feasibility, 
validity, and reliability.16

Statistical Analysis

A descriptive and comparative analysis of the 
sociodemographic and clinical characteristics of the 
patients was carried out, according to the type of AF, 
using Student t test or analysis of variance (ANOVA) 
in the case of the continuous variables (or their 
nonparametric equivalents, the Mann-Whitney U or 
Kruskal Wallis test). For the categorical variables, 
the chi-square test was employed. Student t test 
was utilized to compare the AF-QoL questionnaire 
scores among the types of AF. To compare the 
scores obtained in the AF-QoL questionnaire in 
terms of the clinical variables, the Mann-Whitney U 
test, Kruskal-Wallis test, or Spearman’s correlation 
coefficient was used, depending on the variable 
analyzed. For multiple comparisons, the Scheffé 
method was employed.

In addition, for the purpose of determining the 
influence that the characteristics of the patient and 
of the disease itself could have on the HRQoL, 
multivariate linear regression analyses were carried 
out, utilizing, as dependent variables, the different 
AF-QoL questionnaire scores for each of its 
dimensions (psychological, physical, sexual, and 
overall) and, as independent variables, those that 
had exhibited a level of significance of P<.05 in the 
bivariate analysis performed previously (age, sex, 
time elapsed since detection of AF, concomitant 
diseases, left atrial dilatation, left ventricular systolic 
dysfunction, structural heart disease, number of 
visits to the emergency department for cardiac-
related causes within the preceding year, NYHA 
functional class, and type of AF). Both the frequency 
and the duration of the symptoms are variables that 
are closely correlated with the type of AF and, thus, 
were not included to avoid problems of colinearity 
in the model.

The analysis was performed with the SPSS 
15.0.1 statistical software package for Windows, 
and the differences between the types of AF were 
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interaction with the HRQoL in these patients 
(P<.05).

The occurrence of symptomatic episodes in a 
patient, in any of the types of AF, was associated 
with a decrease in the HRQoL score (poorer 
HRQoL) of that patient. Moreover, the frequency 
of the development of the symptoms of AF also 
had a negative impact on the HRQoL in these 
patients. The higher the frequency of the symptoms 
of AF, the lower the score obtained in the AF-QoL 
questionnaire.

With regard to the number of visits to the emergency 
department for cardiac-related causes over the 
preceding year, a correlation was observed between 
the number of visits and a decrease in the HRQoL in 
the case of the patients with paroxysmal AF (r=-0.19; 
P=.04) and persistent AF (r=-0.40; P<.01).

Patients with a better functional capacity 
(according to the NYHA) also had a better HRQoL.

Finally, with respect to the AF-QoL score 
according to the therapeutic strategy utilized (control 
of rate, control of rhythm or absence of treatment), 
no statistically significant differences were observed 
in the HRQoL in any type of AF.

the cardiac rhythm, whereas in the case of the 
patients with permanent AF, the most widely 
used treatment was aimed at controlling the rate 
(77.3%). A minority of the patients received no 
specific treatment for AF (4% of the patients with 
paroxysmal AF, 7.6% of those with persistent AF 
and 3% of those with permanent AF).

There were no differences in the total score or in 
the physical or sexual dimensions of the AF-QoL 
according to the type of AF (Figure 2). However, 
in the psychological dimension, the patients with 
permanent AF had a better HRQoL (47.5 points) 
than the patients with paroxysmal AF (38.3 
points; P=.02) or persistent AF (37.5 points; 
P=.01). The multivariate analysis, the results 
of the tests for significance of which are shown 
in Table 2, demonstrated that the differences 
observed in the psychological dimension of the 
AF-QoL would be attributable to the type of AF, 
since statistical significance was not observed 
in any of the other variables considered. The 
analysis also showed that the number of visits to 
the emergency department during the preceding 
year and the functional class could cause an 

TABLE 1. Distribution of Patients According to the Sociodemographic and Clinical Characteristics and Type  

of Atrial Fibrillation

 FA Paroxysmal FA Persistent FA Permanent

Sexa 

 Men 78 (61.9%) 101 (70.1%) 41 (62.1%)

 Women 48 (38.1%) 43 (29.9%) 25 (37.9%)

 Total 126 (100%) 144 (100%) 66 (100%)

Age, mean (SD), yb 57.3 (12.5) 62.2 (11.5) 63.6 (12.8)

Time elapsed since detection of AF, mean (SD), yc 3.9 (4.7) 2.3 (4.1) 6.8 (6.3)

Concomitant diseases 

 Patientsb 75 (60%) 104 (72.2%) 55 (83.3%)

 Mean no. (SD)d 0.97 (0.97) 1.28 (1.1) 1.48 (1.01)

Left atrial dilatationc 53 (47.3%) 90 (82%) 49 (87.5%)

Left ventricular systolic dysfunctionb 1 (0.9%) 27 (23.9%) 8 (14.5%)

Structural heart diseaseb 26 (21.1%) 71 (50.7%) 39 (59.1%)

Hospital admissions over preceding year 

 Patientsa (%) 44 (35.2%) 52 (36.4%) 21 (32.3%)

 Mean no. (SD)a 1.7 (1.5) 1.4 (0.6) 1.5 (1.4)

Visits to emergency department due to cardiac-related  

causes over preceding year 

 Patients (%)c 79 (63.2%) 65 (45.5%) 15 (22.7%)

 Mean no. (SD)b 2.2 (1.7) 1.7 (2.4) 1.8 (0.8)

NYHA classificactionb

 Class I 84 (66.9%) 53 (37.1%) 21 (31.8%)

 Class II 35 (27.4%) 71 (49.0%) 36 (54.5%)

 Class III 6 (4.8%) 19 (13.3%) 8 (12.1%)

 Class IV 1 (0.8%) 1 (0.7%) 1 (1.5%)

Abbreviations: AF, atrial fibrillation; ns, not significant (P≥.05); NYHA, New York Heart Association; SD, standard deviation.
aP=ns.
bP<.05 (paroxysmal vs persistent AF and paroxysmal vs permanent AF).
cP<.05.
dP<.05 (paroxysmal vs permanent AF).
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It should be pointed out that most of the patients 
included belonged to the persistent and paroxysmal 
AF groups, with less than 20% of the entire group 
having permanent AF. This fact could constitute 
a limitation to the study since the sample size for 
an analysis according to the type of AF was not 
previously calculated (the previous stratification 
of the sample according to types of AF was not 
performed), and the recruitment was maintained 
according to routine clinical practice. The small 
number of patients with permanent AF included 
could be due to the fact that fewer of these patients, 
who are clinically stable, are referred to arrhythmia 
specialists, as well as to their more advanced age 

DISCUSSION

The use of the specific AF-QoL questionnaire has 
made it possible to demonstrate that the HRQoL 
of AF patients does not differ according to the type 
of AF. Differences in the AF-QoL score have only 
been observed in the psychological dimension of the 
questionnaire, with those patients with permanent AF 
exhibiting a better HRQoL in this dimension. These 
differences could be attributable to the important 
psychological factor associated with the mode in which 
the course of the disease develops. In this respect, it has 
been observed that a third of the patients with AF have 
high levels of depression and anxiety.12

Type of AF
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Figure 1. Distribution of patients with atrial fibrillation (AF) according to the associated symptomatology and type of AF.
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Psychological
dim.

Physical
dim.

Sexual activity Overall

(P=.03) (P=.28)
(P=.32) (P=.26)

Type of AF

Statistical significance (P)

Paroxysmal
versus persistent
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versus permanent

Permanent
versus persistent
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TABLE 2. Significance Obtained in Multivariate Analysis, Taking As Dependent Variable the Atrial Fibrillation-

Quality of Life Questionnaire Score

 Patients With AF

Variable (Reference Category) Psychological Dim. Physical Dim. Sexual Dim. Overall

 β (CI) P β (CI) P β (CI) P β (CI) P

Sex (men) -1.3 (-0.9 to 6.4) .74 0.8 (-6.7 to 8.4) .83 -10.8 (-21 to -6.0) .04 -2.7 (-9.4 to 4) .43

Age  0.1 (-0.2 to 0.4) .55 -0.1 (-0.4 to 0.1) .37 -0.3 (-0.7 to 0.1) .09 -0.1 (-0.3 to 0.1) .38

Time elapsed since detection of AF -0.6 (-1.3 to 0.02) .06 -0.6 (-1.2 to 0.1) .12 -0.4 (-1.3 to 0.4) .33 -0.5 (-1.1 to 0.1) .13

Concomitant diseases (none) 0.3 (-15.9 to 16.5) .97 5.6 (-10.4 to 21.6) .49 -3.4 (-25.0 to 18.2) .76 3.0 (-11.8 to 17.7) .69

Left atrial dilatation (no) 4.9 (-11.2 to 21.0) .55 11.0 (-4.6 to 26.6) .16 -10.1 (-40.0 to 10.8) .34 6.6 (-7.0 to 20.2) .34

Left ventricular systolic -25.4 (-56.1 to 5.4) .11 -19.8 (-54.8 to 15.1) .27 -17.1 (-56.0 to 21.9) .39 -13.0 (-43.4 to 12.4) .40 

 dysfunction (no)

Structural heart disease (no) -2.5 (-10.5 to 5.6) .55 3.4 (-4.5 to 11.2) .40 9.0 (-1.6 to 19.7) .10 2.3 (-4.7 to 9.3) .52

Visits to emergency room for cardiac 2.8 (-3.9 to 9.5) .41 8.5 (2.0 to 15.0) .01 6.2 (-2.5 to 15.0) .16 6.0 (0.2 to 11.7) .04 

 causes over preceding year (none)

NYHA classification (class IV)        

 Class I 29.5 (-0.5 to 59.5) .05 47.9 (19.2 to 76.6) <.01 32.6 (-5.6 to 70.7) .09 40.4 (15.6 to 65.2) <.01

 Class II 24.0 (-6.0 to 53.9) .12 27.0 (-1.5 to 55.6) .06 24.2 (-13.9 to 62.3) .21 25.9 (1.2 to 50.6) .04

 Class III 17.4 (-14.1 to 48.9) .28 19.0 (-11.0 to 49.1) .21 25.3 (-14.9 to 65.5) .22 20.7 (-5.4 to 46.7) .12

Type of AF (permanent)        

 Paroxysmal -12.5 (-23.1 to -1.8) .02 -6.6 (-16.9 to 3.7) .21 -8.5 (-22.4 to 5.4) .23 -8.4 (-17.9 to 0.4) .06

 Persistent -13.2 (-23.2 to -3.1) .01 -4.1 (-13.8 to 5.6) .41 -3.9 (-16.9 to 9.0) .55 -6.9 (-15.6 to 1.6) .11

AF indicates atrial fibrillation; CI, confidence interval; dim.: dimension; NYHA, New York Heart Association.

Figure 2. Mean scores obtained in the 
Atrial Fibrillation-Quality of Life (AF-QoL) 
questionnaire by patients with atrial 
fibrillation (AF); dim.: dimension.
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and the rhythm control strategies in AF patients, 
in whom no statistically significant differences in 
HRQoL were observed regardless of the therapeutic 
strategy employed.21-23

CONCLUSIONS

The 3 types of AF were similar in terms of the 
HRQoL of the patients with this arrhythmia. 
However, patients with permanent AF are less 
affected (higher score) in the psychological dimension 
of the questionnaire, when compared with the scores 
of the patients with paroxysmal or persistent AF.

Patients with the most severe symptomatology, 
greatest number of visits to the emergency department, 
and worst functional class were those whose HRQoL 
was most affected, it being significantly reduced.

The AF-QoL questionnaire is a useful tool in 
the evaluation of the HRQoL of patients with AF, 
regardless of the type, since it enables the detection 
of differences in the HRQoL according to the clinical 
characteristics of the disease.
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(which could make them poorer candidates for 
the administration of the questionnaire) and to 
the disease prognosis itself. The sample included 
was calculated to ensure the objectives of the main 
study (validation of the AF-QoL),16 and not for this 
subanalysis.

The patients with permanent AF, in addition to 
being those with the oldest mean age, were those in 
whom a longer time had elapsed since diagnosis (6.8 
years) and, thus, a longer disease course and probably 
a greater adaptation to the condition. The patients 
in whom the disease is permanent may have the 
perception that the symptoms become milder or even 
disappear, especially in those of advanced age.17 In 
this respect, the scores obtained in the psychological 
dimension of the AF-QoL questionnaire would 
indicate that it is precisely the patients with permanent 
AF who experience a better HRQoL in this aspect 
due to their better adaptation to the disease.18

The administration of the AF-QoL questionnaire 
and the multivariate analysis carried out based on 
the scores obtained make it possible to demonstrate 
that it is the purely clinical aspects and adaptation to 
the disease, and not the type of AF, that play a role 
in the direct impact on the HRQoL of the patients. 
The development of symptomatic episodes of AF, 
such as palpitations, dizziness/syncope, dyspnea, 
etc, would have, independently of the type of AF, 
a direct relationship to a reduction of the HRQoL 
of the patients, in accordance with similar studies in 
which both the development of symptoms in patients 
with AF19 and their control4,5 were evaluated. 

Patients with a long history of AF, as is the 
case of permanent AF, which can remain stable 
over the course of time, with fewer symptomatic 
episodes, would have a better HRQoL in terms of 
the psychological dimension due to a reduction of 
the anxiety associated with this disease.18 Given that 
it has also been observed that there is a correlation 
between the number of visits to the emergency 
department and the deterioration in the HRQoL, 
according to the AF-QoL scores, it can be deduced 
that the higher the number of symptomatic episodes 
of the disease, as occurs in patients with paroxysmal 
AF, the greater their impact on the patient and 
the poorer his or her HRQoL, especially when 
considering the psychological aspect of this scale.

The HRQoL of the patients was also correlated 
with the functional class, according to the NYHA 
classification. In agreement with previous studies, 
the patients with a better functional class also have 
a better HRQoL.20

Finally, the treatment strategy had no direct 
relationship to the HRQoL in patients with AF, 
independently of the type of the disease. These 
findings would be in agreement with the results of 
the major clinical trials comparing the rate control 
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APPENDIX. The following centers participated in the study

Clínica Universitaria de Navarra (Dr. I. García)

Complejo Hospitalario de León (Dr. M. Fidalgo)

Fundación Jiménez Díaz (Dr. J.M. Rubio)

Hospital 12 de Octubre (Dr. R. Salguero)

Hospital Central de Asturias (Dr. J.M. Rubin, Dr. N. Pachón)

Hospital Clínic i Provincial de Barcelona (Dr. L. Mont, Dr. M. Matiello)

Hospital Clínico de Valladolid (Dr. J. Rubio)

Hospital Clínico San Carlos (Dr. J. Villacastín, Dr. M.J. García )

Hospital Clínico Universitario Salamanca (Dr. C. Ledesma)

Hospital de Basurto (Dr. M.F. Arcocha)

Hospital de Bellvitge (Dr. X. Sabaté)

Hospital de Fuenlabrada (Dr. A. Curcio)

Hospital de Navarra (Dr. J.R. Carmona, Dr. N. Basterra, Dr. J. Martínez)

Hospital General de Especialidades de Jaén (Dr. M.A. Arias)

Hospital General de Valencia (Dr. A. Quesada)

Hospital General Universitario Gregorio Marañón (Dr. A. Arenal, Dr. L. Atea)

Hospital Insular de Gran Canaria (Dr. O. Medina)

Hospital Juan Canalejo (Dr. L. Pérez, Dr. R. Nicolás)

Hospital Juan Ramón Jiménez (Dr. R. Barba, Dr. H. González)

Hospital La Paz (Dr. E. Macía)

Hospital Ntra. Sra. de la Candelaria (Dr. J. Hernández, Dr. R. Romero)

Hospital Puerta de Hierro (Dr. I. Fernández, Dr. J.M. Escudier)

Hospital Ramón y Cajal (Dr. A. Hernández, Dr. R. Matia)

Hospital Son Dureta (Dr. C. Expósito)

Hospital Universitario de Canarias (Dr. A. Rodríguez)

Hospital Universitario Virgen de las Nieves (Dr. L. Tercedor, Dr. I. Almansa, Dr. R. Peñas, Dr. M. Figueras)

Hospital Virgen de la Macarena (Dr. E. Díaz, Dr. M. Pavón)

Hospital Virgen de la Salud (Dr. E. Castellanos, Dr. A. Puchol)

Hospital Virgen del Rocío (Dr. G. Barón, Dr. L. García)


