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Abstract

Introduction: generic, preference-based Health-
Related Quality of Life instruments are receiving growing 
attention in health-care decision-making process. In spite 
of this, to our knowledge, EQ-5D and SF-6D have never 
been compared in a Parkinson´s disease population 
sample. 

Objective: the aim of this paper was to assess the 
psychometric properties of both instruments in a Spanish 
PD population sample.

Methods: a total sample of 133 patients were 
interviewed using EQ-5D-3L and SF-6D. The validity, 
level of agreement and sensitivity of both instruments 
were computed and then compared. The Spanish tariff 
has been used in both instruments.

Results: utilities of EQ-5D-3L and SF-6D have shown a 
strong correlation (r >0.50 and p<0.001) with the summary 
score of the PDQ-8 and the EQ-VAS score. Significant 
differences were observed in the stages III-IV of the Hoehn 
& Yahr stage. SF-6D had 51% higher efficiency than  
EQ-5D at detecting differences in symptoms severity.

Discussion: both EQ-5D-3L and SF-6D seem to 
be adequate generic Health-Related Quality of Life 
measures in terms of validity and sensitivity. 

Conclusion: EQ-5D-3L presents greater ceiling and 
floor effects than the SF-6D instrument in this sample. 
Besides, the instrument SF-6D was better at detecting 
changes in symptoms severity compared with EQ-5D-3L.
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VALIDACIÓN Y COMPARACIÓN DE LOS 
INSTRUMENTOS EQ-5D-3L Y SF-6D EN UNA 
MUESTRA DE POBLACIÓN ESPAÑOLA CON 

ENFERMEDAD DE PARKINSON

Resumen

Introducción: el uso de cuestionarios de calidad de 
vida basados en preferencias poblacionales están reci-
biendo cada vez más atención en el proceso de toma de 
decisiones en el ámbito sanitario. Sin embargo, a nuestro 
entender, EQ-5D y SF-6D nunca han sido comparados 
en una muestra de población con la enfermedad de Par-
kinson.

Objetivo: el objetivo de este trabajo fue evaluar las 
propiedades psicométricas de ambos instrumentos en 
una muestra de población española con enfermos de Par-
kinson.

Métodos: un total de 133 pacientes fueron entrevista-
dos utilizando EQ-5D y SF-6D. La validez, el grado de 
acuerdo y la sensibilidad de ambos instrumentos fueron 
calculados para su posterior comparación. Las preferen-
cias de la población española fueron utilizadas en ambos 
instrumentos.

Resultados: las utilidades de EQ-5D y SF-6D han mos-
trado una fuerte correlación (r> 0,50 y p <0,001) con 
la puntuación resumen del PDQ-8 y la puntuación del 
EQ‑VAS. Hubo diferencias significativas en los estadios 
III‑IV de la etapa de Hoehn y Yahr. SF-6D mostró mayor 
eficiencia (51%) que EQ-5D en la detección de diferen-
cias en la gravedad de los síntomas.

Discusión: tanto EQ-5D como SF-6D parecen ser cues-
tionarios adecuados en términos de validez y sensibili-
dad.

Conclusión: en esta muestra EQ-5D presenta mayor 
efecto techo y suelo que el instrumento SF-6D. Además, 
el instrumento SF-6D fue mejor en la detección de cam-
bios en la gravedad de los síntomas en comparación con 
el EQ-5D.
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Introduction 

Parkinson’s disease (PD) is a progressive neurolog-
ical disorder which is extremely common worldwide 
and imposes an important social and economic burden 
in the older population1,2. It affects more than 4 mil-
lion people around the world and it usually appears 
between the ages of 50 and 65, being slightly more 
frequent in men than in women. This disease is char-
acterized by motor and non-motor symptoms3,4. The 
most common motors symptoms are bradykinesia, ri-
gidity, tremor and loss of balance5. Both motors and 
non-motor symptoms have a negative effect upon the 
health-related quality of life (HRQoL)6. The etiology 
of PD is still unknown7 and although the best available 
treatment at the moment is levodopa (L-dopa)8,9, in the 
long term it affects quality of life, due to the involun-
tary movements or dyskinesia that L-dopa causes10,11. 
Some surgical processes have proved to be alternative 
clinically effective options12,13,14. Notwithstanding, the 
main limitation is that studies use different criteria to 
identify and assess costs in PD.15,16. The most import-
ant objective is to reduce the progression by disease 
as much as possible17. Patients suffer an important de-
terioration in their health condition18 and it is crucial 
to have appropriate instruments which are capable of 
measuring the patients’ HRQoL, since it can provide 
relevant information for the decision-making process 
regarding medical care7. According to a systematic re-
vision by Marinus et al.19 not all specific-instruments 
are suitable to measure HRQoL in patients with PD. If 
HRQoL questionnaires are to be used in cost-effective-
ness studies, they should show great reliability, validi-
ty and sensitivity20. 

Specific questionnaires need to be developed and 
subsequently validated because generic questionnaires 
do not properly reflect frequent and important aspects 
of the disease. In PD there are several validated ques-
tionnaires: the 39 and the 8 item PD questionnaires 
(PDQ-39/PDQ-8)21,22, being the most widely used 
HRQoL instrument. The PDQ-8, derived from PDQ-
39, is also considered as a valid and reliable instrument 
to measure HRQoL in PD patients23 Although these 
profile-based HRQoL instruments for PD can detect 
important clinical changes and distinct health states, 
they cannot be used to make comparisons of PD pa-
tients’ HRQoL with that of patients suffering from oth-
er diseases in terms of cost-effectiveness, since they 
are not preference-based instruments24. 

Generic, preference-based HRQoL instruments (i.e. 
EQ-5D, SF-6D, HUI, 15-D, etc.) can provide utilities, 
which are needed to calculate quality adjusted life 
years (QALYs). QALYs are commonly used in eco-
nomic evaluation of health care programmes being 
the outcome measure in cost-utility analysis (CUA), a 
variant of cost-effectiveness analysis in which QALYs 
are the result units25,26,27,28. One of the preference-based 
instruments, the EuroQol-five dimensions (EQ-5D), 
was originally designed with three levels in each of 

its five dimensions (EQ-5D-3L). Recently, a new ver-
sion including five levels by dimension (EQ-5D-5L) 
has been developed29. The SF-6D is another prefer-
ence-based questionnaire, which is derived from the 
SF-36 questionnaire30-32. Recently, a new utility scor-
ing algorithm has been designed in Spain using the 
lottery equivalent (LE) valuation technique33.

Some studies have been conducted to test the valid-
ity of EQ-5D-3L in PD patients34,35. However, to our 
best knowledge, there is no previous study exploring 
psychometric proprieties of SF-6D and EQ-5D in a 
worldwide PD population sample.

Objective

The main aim of this study has been to test and com-
pare the validity, sensitivity and relative efficiency 
(RE) of the SF-6D and EQ-5D-3L instruments in a PD 
population sample, which might be helpful to decide 
which questionnaire to use according to the conditions 
to be explained.

Methods

Study Design and Patient Recruitment 

In this paper we present a pilot cross-sectional study 
with a sample of PD patients. All the participants be-
longed to one of fifteen local Spanish PD associations 
a total of 44 of the national territory. These fifteen asso-
ciations were located in 13 out of 17 different regions 
of Spain. Patients in the study were over 18 year of age 
and had been diagnosed with PD and not other similar 
disorder. Exclusion criteria included patients classified 
in the V Hoehn & Yahr stage (H&YS) since they would 
not have been able to self-complete the questionnaires. 
A total of 190 sets of questionnaires were mailed to 
the associations involved in the study between May, 
1st and July, 15th of 2012. A total of 157 patients gave 
their written informed consent prior to participating 
in the study. Finally, 133 participants (aged 64 ± 10 
years, range 34 - 86 years) responded completely all 
questionnaires under supervision of a qualified mem-
ber of the center staff in own center. These question-
naires included several generic-HRQoL instruments 
(EQ-5D-3L/VAS, SF-36v2, 15-D and EQ-5D-5L) 
and two specific-HRQoL measures for the PD (PDQ-
39 and PDQ-8). A study including all variables in the 
same paper would reduce the number of participants 
that would respond completely all questionnaires and 
also, the conclusions for this paper might not be un-
derstood by the reader. For that, only EQ-5D-3L plus 
the EQ Visual Analog Scale (VAS), the SF-36v2 ques-
tionnaire, the PDQ-8 and H&YS were included in this 
study. Socio-demographic questions were also includ-
ed, as well as some relevant questions about clinical 
and therapeutic aspects of patients. There is a previous 
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paper with different results and conclusions from other 
analyses using the same sample36. The study was ap-
proved by the Ethics Committee of the University of 
Extremadura and was developed following the ethical 
guidelines of the Declaration of Helsinki as revised in 
Seoul in October 2008.

Instruments

EuroQol 5 dimensions-3 levels (EQ-5D-3L)

The EQ-5D-3L is a multi-attribute instrument that 
has been largely validated across the literature in 
HRQoL assessment37. It was originally developed in 
199038 and it includes two parts: the EQ-5D descrip-
tive system and the EQ-VAS. The descriptive system 
contains five dimensions: mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression. 
Each dimension has three levels: no problems, some 
problems, severe problems39. Therefore, a total of 243 
distinct health states, resulting from the combination 
of dimensions and levels, can be obtained. 

The EQ-VAS39, is a vertical scale whose endpoints 
are labelled ‘Best imaginable health state’ (value 
100) and ‘Worst imaginable health state’ (value 0). 
Although EQ-VAS responses can be used as a quan-
titative measure of HRQoL, it is more frequent to use 
the EQ-5D health states, defined by the descriptive 
system, and convert them into a single summary in-
dex by applying an algorithm that attaches values (or 
weights) to each level in each dimension. Value sets or 
‘tariffs’ have been derived to EQ-5D-3L instrument in 
several countries, using the “Time Trade Off” (TTO) 
valuation technique40,41,42,43. We used the Spanish tariff 
developed by Badia44, whose values range from -0.59 
for the worst possible health state to 1.0 for perfect 
health, with 0 on the scale representing the state of be-
ing dead.

Short form health survey questionnaire 6 dimensions 
(SF-6D)

This instrument provides a preference-based single 
index measure of health from the SF-3630. SF-6D is 
made of six dimensions: physical functioning, role 
limitation, social functioning, pain, mental health and 
vitality. Each dimension can have 4, 5 or 6 levels and 
thus 18,000 possible health states can be obtained30. 
SF-6D utility scoring algorithms have been derived 
for several countries45, 46, most of them using a Stan-
dard Gamble (SG) valuation technique. In our study 
we used the SF-6D value set derived by Abellán et al.33 
from a representative sample of the Spanish general 
population of Murcia, using a Lottery equivalent (LE) 
method, with utilities ranging from -0.357 to 1 (full 
health). Several studies have validated the use of SF-
6D as preference-based of HRQoL instrument47,48.

8 item - PD questionnaire (PDQ-8)

The PDQ-8 is a short version derived from the 39-
item PDQ (PDQ-39). It is a profile-based HRQoL, 
which is also commonly applied in PD patients23. The 
questions are grouped into 8 dimensions: mobility, ac-
tivities of daily living, emotional well-being, stigma, 
social support, cognition, communication and bodily 
discomfort49. Five possible answers are associated to 
each dimension: never, occasionally, sometimes, often 
and always/cannot do at all. Each item or dimension 
has its score and the summary index of all items is stan-
dardized on a scale with a range of 0-100, where the 
higher index represents worse HRQoL35. The Spanish 
adaptation of PDQ-8 has been used in this study50. The 
responsiveness of the PDQ-8 has been tested as well51.

Hoehn & Yahr scale (H&YS)

The original H&YS was developed in 1967. Al-
though it is not a complex scale, many authors have 
used it to describe disease progression. In this scale 
five (from 1 to 5) broad categories of motor function in 
PD are defined52. Subsequently, in a modified version, 
the number of stages was amplified, including stages 
1.5 and 2.5. Even so, for this study has taken into ac-
count the first version since it is the most known scale. 
There is correlation between progression in H&YS and 
studies of dopaminergic loss, and also high correla-
tions between H&YS and some standardized scales of 
motor disorders, disability and quality of life53.

Data analysis

Statistical analyses were performed using Statistical 
Package for Social Sciences, version 18.0 (SPSS Inc., 
Chicago, IL, USA). The significance level was set at p 
<0.05 in all cases. The data did not follow a normal dis-
tribution so we used Spearman`s correlation coefficient.

Descriptive statistics of PDQ-8, SF-6D, EQ-5D-3L 
and EQ-VAS: Descriptive statistics were computed to 
characterize the sample and the distribution of PDQ-
8, SF-6D and EQ-5D-3L and EQ-VAS. The mean, 
standard deviation (SD), median, inter-quartile range 
(IQR), and range were computed for continuous vari-
ables. The number and proportion in the sample was 
shown for categorical variables. Patients in the I or II 
(from now on I-II) stages of H&YS were compared 
with those in the III or IV (from now on III-IV) stages 
using Mann–Whitney U or chi-square tests.

Construct Validation: Convergent validity of the SF-
6D and EQ-5D-3L was assessed by examining their as-
sociation with PDQ-8 and EQ-VAS at domain and scale 
level. Validity coefficients were computed as Spear-
man’s rank correlation coefficients (r), with r > 0.5 con-
sidered as a strong correlation, 0.3 to 0.5 as a moderate 
correlation and 0.2 to 0.3 as a weak correlation54.
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To further extend testing validity, a “known-
group” scheme was used to survey the discrimina-
tive validity of the SF-36 and EQ-5D-3L based on its 
ability to discriminate patients with different levels 
of PD severity and self-reported health status groups, 
alongside with other variables such as social eco-
nomic status, duration of PD, ongoing therapies and 
the presence of other medical conditions other than 
PD. Mann-Whitney U tests were used to detect sta-
tistically significant effects of the dichotomous vari-
ables on utility scores. The levels of PD severity were 
defined based on H&YS as follows: mild to moder-
ate if H&YS result was equal to I-II, and severe if 
H&YS result was equal to III-IV. The EQ-VAS score 
was used to classify individuals into health status 
groups, covering the range from very poor to very 
good health, a technique employed in a quite simi-
lar study55. Each subject was included in one of six 
groups according to VAS score: 0–49, 50–59, 60–69, 
70–79, 80–89, and 90–100.

Level of Agreement between SF-6D and EQ-5D-
3L: The intra-class correlation coefficient (ICC) and 
Bland-Altman plot were computed to test the agree-
ment between the two instruments. A value greater 
than 0.7 in the ICC suggests a strong agreement56. 
In Bland–Altman plot, the average of the 2 measure-
ments was plotted on the x-axis, and the difference 
between the two measurements on the y-axis, where 
SF-36 was the subtrahend. Zero difference implies 
total agreement, hence the deviation from 0 indicates 
the degree of (dis)agreement of each subject on the 
plot57. Additionally, the SF-6D and EQ-5D-3L were 
compared across the sample as well as for subgroups 
based on socio-economic and clinical characteristics, 
by performing paired comparisons with Wilcoxon’s 
signed rank test and Spearman’s rank correlation for 
the association of them.

Efficiency and Sensitivity of SF-6D and EQ-5D-
3L: The RE statistic was used to test the efficiency of 
the SF-6D and EQ-5D-3L and to detect clinically rel-
evant differences between PD patients. RE is defined 
as the ratio of the square of the t-statistic of the com-
parator instrument (assumed to be the SF-6D utility 
score for the purposes of this study) over the square 
of the t-statistic of the reference instrument (assumed 
to be the EQ-5D-3L utility score for the purposes of 
this study)56. A coefficient greater than 1 suggests that 
SF-6D is more efficient than EQ-5D-3L at detecting 
clinically relevant differences with the given sample 
size, while a coefficient less than 1 denotes a low-
er efficiency of the comparator instrument (SF-6D 
in our case). The sensitivity of the SF-6D and EQ-
5D-3L instruments were compared and tested using 
receiver operating characteristic (ROC) curves58. The 
utility measure that generates the largest area under 
the ROC curve is regarded as the most sensitive at 
detecting differences in the external indicator. A 
measure with perfect discrimination would generate 
an area under the curve (AUC) score of 1.0, whilst 

a measure with no discriminatory power would gen-
erate an AUC score of 0.5. Self-reported health status 
(PDQ-8) and severity of the symptoms (H&YS) were 
used as external indicators. For the purposes of RE 
and AUC analysis, different “cut-off” points for the 
self-reported health status were selected for PDQ-8: 
5.8 and 7.4 based on the literature59, and 21.87 based 
on the PDQ-8 median; and a “cut-off” point differ-
entiating between patients in the I-II stage and those 
in the III-IV stage was used for the severity of the 
symptoms.

Results

Descriptive Statistics of SF-6D and EQ-5D-3L: 
Table I shows the clinical and socio-demographic 
characteristics of all participants in this study, as well 
as the distribution of PDQ-8 scores and EQ-5D-3L and 
SF-6D utility values. The sample was stratified by se-
verity of the symptoms. We did not detect statistically 
significant differences between the H&YS groups for 
socio-demographic and clinical variables except for 
the number of years since clinical diagnosis, which 
was smaller in the lower severity group according to 
H&YS.

SF-6D and EQ-5D-3L utilities resulted to be higher 
in the lower severity group (p<0.05). 

We also found greater scores for the EQ-VAS in 
the lower severity group, whereas PDQ-8 scores were 
lower for the same group (p<0.05).

Table II shows the distribution of EQ-5D-3L and 
SF-6D results within each dimension and it allows to 
detect the existence of ceiling effects (i.e., most of re-
spondents declaring no problems in a certain dimen-
sion) or floor effects (i.e. large numbers of patients at 
the bottom level of certain dimensions). The only di-
mension of EQ-5D-3L with an apparent ceiling effect 
was self-care (SC), whereas no floor effect emerged 
in any dimension. Regarding EQ-5D utilities, only 1 
patient had a 0 (the worst score); whereas 18 patients 
had an index equal to 1 (the best score). On the other 
hand, only rol limitations (RL) dimension presented 
a ceiling effect in the SF-6D, whereas utilities of SF-
6D suggest a best distribution without the existence of 
either a ceiling or floor effect. 

Construct Validity: It can be observed on Table III 
a strong correlation between EQ-5D-3L and SF-6D 
utilities and the summary score of the PDQ-8 (-0.721; 
p<0.01 and -0.705; p<0.01 respectively) and the EQ-
VAS (0.677; p<0.01 and 0.535; p<0.01 respectively). 
These correlation coefficients were larger than the 
ones between EQ-5D-3L and SF-6D dimensions, and 
PDQ-8 dimensions, on one hand, and between EQ-
5-3L and SF-6D dimensions, and EQ-VAS scores, in 
the other hand. Moreover, the correlation EQ-5D-3L 
utilities and EQ-VAS scores was stronger than the 
correlation between SF-6D utilities and EQ-VAS 
scores.
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Table I  
Characteristics of participants and distribution of PDQ-8, EQ-5D-3L and SF-6D utility scores

Variables Total (n = 133) Hoehn & Yahr (stages I-II) 
(n = 49)

Hoehn & Yahr (stages III-IV) 
(n = 84) P-value

Age (years)

 Median (IQR) 65.00 (13.00) 65.00 (14.00) 66.00 (12.00) 0.134a

 Mean (SD) 64.33 (9.74) 62.24 (10.10) 65.55 (9.37)

 Range 34 to 86 34 to 78 38 to 86

Gender

 Male 95 (71.4) 35 (71.4) 60 (71.4) 0.582b

 Female 38 (28.6) 14 (28.6) 24 (28.6)

Level of Studies

 Primary studies 65 (48.9) 18 (36.7) 47 (56.0) 0.065b

 Secondary studies 31 (23.3) 16 (32.7) 15 (17.9)

 University studies 37 (27.8) 15 (30.6) 22 (26.2)

Occupational status

 Self-employee 3 (2.3) 1 (2.0) 2 (2.4) 0.417b

 Government employee 5 (3.8) 3 (6.1) 2 (2.4)

 Employee 4 (3.0) 3 (6.1) 1 (1.2)

 Housewife 11 (8.3) 4 (8.2) 7 (8.3)

 Retired 110 (82.7) 38 (77.6) 72 (85.7)

Household size#

 Median (IQR) 2.00 (1.00) 2.00 (1.00) 2.00 (1.00) 0.064a

 Mean (SD) 2.42 (1.13) 2.67 (1.21) 2.28 (0.06)

 Range 1.00 to 6.00 1.00 to 6.00 1.00 to 5.00

Household income, €#

 Median (IQR) 1,700.00 (1,492.00) 1,900.00 (1,750.00) 1,600.00 (2,294.00) 0.961a

 Mean (SD) 2,087.89 (1,369.13) 2,097.00 (1,424.00) 2,052.00 (1,330.00)

 Range 400.00 to 5,000.00 400.00 to 5,000.00 1,008.00 to 4,000.00

Other medical conditions*

 Median (IQR) 0.00 (1.00) 0.00 (1.00) 0.00 (1.00) 0.680a

 Mean (SD) 0.54 (0.71) 0.47 (0.58) 0.58 (0.77)

 Range 0.00 to 3.00 0.00 to 2.00 0.00 to 3.00

Ongoing therapies†

 Median (IQR) 3.00 (2.00) 3.00 (1.00) 3.00 (2.75) 0.811a

 Mean (SD) 2.44 (1.38) 2.51 (1.26) 2.40 (1.45)

 Range 0.00 to 6.00 0.00 to 6.00 0.00 to 6.00

Years since clinical diagnosis#

 Median (IQR) 6.00 (10.00) 3.00 (4.00) 8.00 (10.50) <0.001a

 Mean (SD) 7.70 (6.44) 4.39 (4.05) 9.74 (6.80)

 Range 0.50 to 32.00 0.50 to 21.00 0.50 to 32.00

PDQ-8

 Median (IQR) 21.87 (26.56) 18.75 (14.06) 29.68 (33.59) <0.001a
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Table I (cont.) 
Characteristics of participants and distribution of PDQ-8, EQ-5D-3L and SF-6D utility scores

Variables Total (n = 133) Hoehn & Yahr (stages I-II) 
(n = 49)

Hoehn & Yahr (stages III-IV) 
(n = 84) P-value

 Range 0.00 to 87.00 0.00 to 56.00 3.13 to 87.50

EQ-5D-3L utility

 Median (IQR) 0.72 (0.40) 0.82 (0.30) 0.65 (0.31) 0.001a

 Mean (SD) 0.64 (0.31) 0.76 (0.21) 0.57 (0.34)

 Range -0.65 to 1.00 0.05 to 1.00 -0.65 to 1.00

EQ-VAS

 Median (IQR) 60.00 (22.50) 70.00 (30.00) 50.00 (20.00) <0.001a

 Mean (SD) 57.63 (19.67) 66.57 (16.60) 52.42 (19.53)

 Range 10 to 100 30 to 95 10 to 100

SF-6D utility

 Median (IQR) 0.60 (0.39) 0.69 (0.24) 0.51 (0.49) <0.001a

 Mean (SD) 0.53 (0.29) 0.67 (0.19) 0.45 (0.31)

 Range -0.23 to 0.98 0.16 to 0.93 -0.22 to 0.98
Values are presented as n (%), unless otherwise indicated; Hoehn & Yahr: Hoehn & Yahr scale; *Number of self-reported medical conditions 
Parkinson´s Disease apart; †: Number of self-reported ongoing therapies for the control of the Parkinson´s Disease; EQ-5D-3L utility, Utility 
index from the European Quality of Life Questionnaire five dimensions three levels; VAS: Visual Analogical Scale from EQ-5D-3L; SF-6D 
utility, Utility index from the Short Form 6 dimensions; PDQ-8, Parkinson disease questionnaire 8 items.
#: Lost values (Household size n = 4; Household income n= 114; Years since clinical diagnosis n = 7)
a: p-value from Mann–Whitney U test
b: p-value from chi-square test

Table II  
Distribution of EQ-5D-3L and SF-6D * results within each domain (n=133) 

EQ-5D-3L (%)

Level MO SC UA PD AD

1 39.1 55.6 40.6 30.1 45.9

2 60.2 39.8 53.4 61.7 52.6

3 0.8 4.5 6.0 8.3 1.5

 At celling (11111); n, (%) 18 (13.5)

 At floor (33333); n, (%) 1 (0.8)

SF-6D (%)

Level PF  RL SF  P  MH  V

1 3.0 45.9 29.3 21.1 12.0 5.3

2 15.8 9.0 20.3 13.5 17.3 24.1

3 26.3 9.8 33.8 30.1 45,9 45.9

4 3.0 35.3 9.0 15.8 23.3 17.3

5 36.8 / 7.5 12.8 1.5 7.5

6 15.0 / / 6.8 / /

 At celling (11111); n, (%) 0 (0.0)

 At floor (645655); n, (%) 0 (0.0)
*EQ-5D-3L dimensions: MO, mobility; SC, self-care; UA, usual activities PD, pain/discomfort; AD, anxiety/depression; SF-6D dimensions: PF, 
physical functioning RL, role limitation; SF, social functioning; P, pain; MH, mental health; V, vitality. Level in mold is in bold.
EQ-5D-3L, European Quality of Life Questionnaire five dimensions three levels; SF-6D, Short Form 6D.
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Univariate analyses for SF-6D and EQ-5D-3L 
(Table IV) showed that utility scores gradually de-
crease with increasing PDQ-8 score and H&YS. By 
contrast, SF-6D and EQ-5D-3L utilities increase with 
increasing EQ-VAS scores. The same increasing pat-
tern by ranges (six subgroups) was observed for EQ-
VAS scores in absolute terms (Table V).

There were significant differences between EQ-5D-
3L and SF-6D utilities in all variables except in those 
patients that did not receive any therapy. Most of the 
variables-based subgroups show statistically significant 
differences for utilities derived from both instruments: 
it was the case in gender, level of studies, EQ-VAS 
score, PDQ-8 score and H&YS. Differences according 
to age and years since clinical diagnosis were only sta-
tistically significant for EQ-5D-3L utilities.

Level of Agreement between SF-6D and EQ-5D-
3L: As can be seen in table IV, EQ-5D-3L utility scores 
were greater than SF-6D utilities and statistically sig-
nificant differences were found in all variables except 
in those patients that did not receive any therapy. SF-
6D and EQ-5D-3L scores had a strong correlation for 
the sample as a whole (n=133), with high Spearman’s 

correlation coefficient and ICC (r = 0.735; ICC 0.85; 
p<0.001).

The levels of correlation and ICC for the rest of 
variables-based subgroups were similar.

Bland–Altman analysis indicated that the 95% 
limits of agreement between EQ-5D-3L and SF-6D 
ranged from -0.279 to 0.58 (0.15 (0.21) bias (SD)) and 
over 95% points lie within limits (Fig. 1). A systemat-
ic discrepancy in the utility difference of EQ-5D-3L 
and SF-6D scores was observed, with higher SF-6D at 
lower mean utilities, and lower SF-6D at higher mean 
utility scores.

Efficiency and Sensitivity of SF-6D and EQ-5D-
3L: RE statistic calculations showed that both EQ-5D-
3L and SF-6D utilities score are similar to detect dif-
ferences between patients with optimal HRQoL when 
the selected “cut-off” point was 5.8 PDQ-8 summary 
score points. Meanwhile the efficiency of SF-6D was 
lower when compared with the EQ-5D-3L when the 
selected “cut-off” point was fixed at 7.4 PDQ-8 sum-
mary score points. Instead, when the selected “cut-
off” point was 21.87 PDQ-8 median, SF-6D showed 
better RE (38%) than EQ-5D-3L. Moreover, AUC 

Table III  
Spearman`s rank correlation coefficient between EQ-5D-3L, EQ-VAS or SF-6D and PDQ-8 (n=133)

PDQ-8

Mobility
Activities 
of daily 
living

Emotional 
well-being Stigma Social 

support Cognitions Communication Bodily 
discomfort

Summary 
Score EQ-VAS

EQ-5D

 Utility -.564** -.628** -.548** -.352** -.376** -.469** -.340** -.469** -.721** .677**

 MO .472** .480** .324** .195* .276** .366** .229** .274** .506** -.557**

 SC .550** .648** .429** .294** .339** .343** .338** .333** .614** -.551**

 UA .538** .599** .408** .296** .320** .385** .327** .321** .599** -.573**

 PD .286** .323** .378** .209* .262* .389** .128 .524** .500** -.510**

 AD .272** .341** .687** .412** .317** .338** .293** .381** .585** -.393**

SF-6D

 Utility -.450** -.612** -.577** -.309** -.451** -.532** -.328** -.435** -.711** .535**

 PF .237** .142 .007 .118 .008 .110 .171* .034 .162 -.060

 RL .143 .097 .044 .122 -.011 .108 .100 .015 .103 -.007

 SF .060 .006 -.032 .078 .056 .163 .084 .029 .046 -.016

 P .183* .223* .050 .215* .115 .100 .120 .055 .184* -.137

 MH .089 .174* -.040 .023 -.008 .134 -.037 .059 .080 -.159

 V .132 .107 .013 .111 .131 .179* .180* .057 .156 -.255**
*P <0.05 (two-tailed); **P <0.001 (two-tailed).
Hypothesized moderate-to-strong correlations were shaded. 
EQ-5D dimensions: MO, mobility; SC, self-care; UA, usual activities; PD, pain/discomfort; AD, anxiety/depression.
SF-6D dimensions: PF, physical functioning; RL, role limitation; SF, social functioning; P, pain; MH, mental health; V, vitality.
PDQ-8: Parkinson´s Disease questionnaire 8 items.
EQ-5D-3L: European Quality of Life Questionnaire five dimensions three levels;
SF-6D, Short Form 6dimensions.
EQ-VAS, EuroQol Visual Analog Scale.
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scores above 0.5 confirm the ability of the two instru-
ments to detect clinical differences on HRQoL in PD 
patients. Conversely, the SF-6D was more efficient 
at detecting differences between patients at mild and 
moderate to strong severity symptoms as measured by 
H&YS, ratified when the greater AUC of SF-6D was 
observed.

Discussion

To our best knowledge, this is the first study in the 
world testing and comparing the validity and perfor-
mance of SF-6D and EQ-5D-3L HRQoL measures in a 

PD population sample. Previous studies have verified 
the validity of EQ-5D-3L instrument in this disease 
elsewhere35,34,51, but no one has verified the validity of 
SF-6D instrument in PD patients. The present study 
provides relevant information on the psychometric 
properties of SF-6D. This information will be relevant 
for future applications on the correct preference-based 
HRQL measurement and economic evaluations related 
to PD.

According to our results, both instruments have 
shown validity and sensitivity as instruments to assess-
ing HRQoL in patients with PD varying in socio-de-
mographic, clinical characteristics and EQ-VAS-based 
health status. In consequence, they are feasible and 

Table V  
Comparison of the SF-6D and EQ-5D-3L utilities across the EQ-VAS-based health groups

Health status groups Utility comparisons

EQ-VAS Range n (%) Age
Mean (SD)

SF-6Dutility
Mean (SD)

EQ-5D-3Lutility
Mean (SD) Difference† Effect sizea

0-100 133 (100) 65.00 (13.00) 0.53 (0.29) 0.64 (0.31) 0.11** 0.51

0-49 33 (24.81) 65.58 (8.35) 0.27 (0.30) 0.32 (0.34) 0.05 0.22

50-59 32 (24.06) 65.19 (9.90) 0.56 (0.25) 0.68 (0.18) 0.12** 0.77

60-69 24 (18.04) 61.13 (9.87) 0.49 (0.21) 0.65 (0.25) 0.16** 0.85

70-79 15 (11.27) 61.60 (12.12) 0.68 (0.29) 0.75 (0.26) 0.7 0.51

80-89 19 (14.28) 66.74 (9.35) 0.71 (0.11) 0.86 (0.11) 0.15** 1.99

90-100 10 (7.51) 64.70 (9.56) 0.78 (0.16) 0.93 (0.07) 0.15* 1.78

Explained varianceb .295 .406
EQ-VAS: EuroQol Visual Analogue Scale score. EQ-5D-3Lutility: Spanish utility index from the European Quality of Life Questionnaire 5 
dimensions 3 levels. SF-6Dutility: Spanish utility index from SF-6 dimensions.
*P<0.05; **P<0.001
†Paired comparisons of SF-6D and EQ-5D-3L utility scores were made with Wilcoxon’s signed-rank test.
aNegative effect sizes indicate a lower EQ-5D-3L mean score compared to the respective SF-6D mean score
bExpressed as R2 and corresponds to the % of variance in the SF-6Dutility and the EQ-5D-3Lutility explained by the EQ-5D-3L 
VAS-based health status groups

Fig. 1.—Bland-Altman plot 
for all 133 individuals who 
completed both the EQ-5D 
and SF-6D.
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acceptable instruments to obtain the utility score in 
this population. Even though these 2 instruments show 
similar performance, a difference at individual level 
was observed 

The convergent validity of SF-6D and EQ-5D-3L 
was demonstrated through their moderate to strong 
correlations with PDQ-8. It is clear that EQ-5D-3L is 
a shorter instrument than SF-36, therefore it is easier 
and faster to complete by patients; however, SF-6D 
covers other areas and therefore generates further in-
formation. In our case, utility scores from EQ-5D-3L 
and SF-6D have showed a similar and strong correla-
tion with the summary score of the PDQ-8 (Table III). 
Nevertheless, the limited evidence in the scientific lit-
erature suggests that different measures are not always 
interchangeable for their use in CUA36,60,61.

Although EQ-5D-3L may not measure similar con-
structs than SF-6D, both scores were strongly cor-
related with summary score of PDQ-8 and their ICC 
showed a strong agreement in almost all tested cases. 
Both the EQ-5D-3L and the SF-6D showed a decrease 

in utilities scores with increasing of PDQ-8 summa-
ry scores and H&YS. Conversely, the utilities from 
both instruments increase with a higher classification 
according to EQ-VAS. SF-6D and EQ-5D-3L utilities 
were found to be higher in the lower severity group 
(p<0.05). Even so, in the higher severity group, the 
EQ-5D-3L utilities score were significantly higher 
than the SF-6D (Tables I and IV). Regarding ceiling 
and floor effects, a 13.5% of participants had a score 
of 1 and only 0.8% had a 0 score in EQ-5D-3L. One 
dimension presented a ceiling effect in SF-6D respons-
es. Comparing EQ-5D-3L and SF-6D utilities across 
the EQ-VAS-based health groups in this Spanish PD 
population sample, it has been observed that EQ-5D-
3L produces higher utilities than SF-6D. According 
to the results shown in table V, differences between 
the two instruments were less likely to be accounted 
for in PD patients with poorer health condition –at-
tending to VAS scores–. These results could have po-
tential implications in CUA so that QALY gains val-
uations might differ depending on utility at baseline. 

Table VI  
Efficiency of EQ-5D-3L and SF-6D to detect clinically relevant difference in quality of life and  

in the severity of the symptoms

t-Test ROC curve

Measure PDQ-8 n Mean (SD) t-statistic p-value RE† AUC 95%CI

EQ-5D-3Lutility ≤ 5.8 8 0.95 (0.08) 8.37 <0.001 1.00 0.894* (0.802 to 0.986)

>5.8 125 0.62 (0.31)

SF-6Dutility ≤ 5.8 8 0.85 (0.08) 8.83 <0.001 1.11 0.898* (0.829 to 0.967)

>5.8 125 0.51 (0.29)

EQ-5D-3Lutility ≤ 7.4 15 0.92 (0.08) 8.55 <0.001 1.00 0.860* (0.785 to 0.936)

>7.4 118 0.60 (0.31)

SF-6Dutility ≤ 7.4 15 0.79 (0.14) 6.54 <0.001 0.58 0.842* (0.744 to 0.939)

>7.4 118 0.49 (0.29)

EQ-5D-3Lutility ≤21.87 59 0.81 (0.19) 6.92 <0.001 1.00 0.835* (0.765 to 0.905)

>21.87 74 0.50 (0.32)

SF-6Dutility ≤21.87 59 0.71 (0.17) 8.15 <0.001 1.38 0.842* (0.775 to 0.909)

>21.87 74 0.38 (0.29)

Measure Hoehn & Yahr n Mean (SD) t-statistic p-value RE† AUC 95%CI

EQ-5D-3Lutility Stages I-II 49 0.76 (0.21) 3.993 <0.001 1.00 0.679* ( 0.588 to 0.771)

Stages III-IV 84 0.57 (0.34)

SF-6Dutility Stages I-II 49 0.67 (0.19)  4.916 <0.001 1.51 0.713* (0.625 to 0.800)

Stages III-IV 	
84

0.45 (0.31)

EQ-5D-3Lutility: Spanish utility index from the European Quality of Life Questionnaire 5 dimensions 3 levels.
SF-6Dutility: Spanish utility index from SF-6 dimensions.
Hoehn & Yahr: Hoehn & Yahr scale;
AUC: area under ROC curve; CI: confidence interval; RE: relative efficiency; ROC: receiver operating characteristic.
 *p < 0.001 indicates that AUC statistically significantly greater than 0.5.
†Reference is EQ-5D-3Lutility.
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Both instruments were valid to discriminate patients 
with different self-reported health status and severity 
of symptoms. Depending on the “cut-off” (5.8 or 7.4), 
the efficiency of SF-6D to detect clinically relevant 
differences in quality of life may be lower or higher 
than EQ-5D-3L. The use of the “cut-off” is valid if it is 
applied to absolute scores but, its practice is more ef-
ficient in scores derived in longitudinal studies59 as the 
“known-groups” are not so unbalanced in size. Adding 
the median of PDQ-8 as “cut-off” in our paper plus 
5.8 and 7.4 “cut-off” it was possible to double check 
whether the two sub-groups are meaningfully different 
and also the statistic power was increased. Meanwhile, 
SF-6D seems to be significantly better in terms of ef-
ficiency at detecting clinical changes in PD severity of 
symptoms.

The choice of an instrument may influence the re-
sults measured; therefore, it would be interesting to 
do comparisons of cost-effectiveness ratios using the 
same HRQoL instrument and scoring algorithm in 
interventions, therapies or programs. There exists a 
study which has showed how the incremental cost-ef-
fectiveness ratio might lead to different recommenda-
tions if the QALY measurement was based on EQ-5D 
or SF-6D data62. We have shown that SF-6D may be a 
valid instrument in economic evaluation of interven-
tions targeting PD patients. It was efficient in detecting 
clinically relevant differences in quality of life and se-
verity of symptoms and, it may be less prone to suffer 
from ceiling effects than EQ-5D-3L. 

This study has several limitations that need to be 
understood to achieve a logical interpretation of the 
results. One of them is related to the cross-section-
al design. Although sensitive measures are generally 
considered to be reliable56 it would be appropriate to 
make a longitudinal study in patients with PD, since 
PD is a chronic disease. On the other hand, the clinical 
conditions were self-reported, and there is the possibil-
ity that the reliance on such data may result in biased 
estimates of the prevalence of some conditions63. Fur-
thermore, the use of EQ-VAS in a specific condition 
could fail to capture underlying disease severity; but 
in this study it has shown to be valid as a discrimina-
tor of overall perceived health, as well as in specific 
health conditions39. Two other limitations associated 
with the characteristics and the size of the sample need 
to be acknowledged. Although the sample was collect-
ed from 15 different local PD associations, to some 
extent representative of the Spanish context, the vol-
untariness of the participation in the study could have 
introduced a selection bias. The relative small sample 
size does not allow separating H&YS in the four levels 
measured; hence this could have potentially produced 
systematic bias resulting from the possible differences 
of patients’ experience. It would be interesting to con-
duct new studies with larger sample size which could 
ratify the results in this study, as well as to assess other 
psychometric properties, such as longitudinal response 
and reliability.

Conclusions

Both EQ-5D-3L and SF-6D instruments seem to be 
adequate generic HRQoL measures in terms of validity 
and sensibility with regard to indicators of health status 
in this Spanish PD population sample. The EQ-5D-3L 
descriptive system is simpler than SF-6Dbut presents 
higher ceiling effects between its utilities. Besides, the 
SF-6D was better in detecting clinical changes in se-
verity of the symptoms of this disease with respect to 
EQ-5D-3L and has better efficiency and greater sen-
sitivity to detect clinical HRQoL changes in patients 
with PD when the selected “cut-off” point was fixed at 
21.87 PDQ-8 median. Since methods and instruments 
used to measure HRQoL are of great importance in 
economic evaluation, further research is needed to 
confirm our results as well as to assess other proper-
ties, such as reliability and longitudinal response.
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