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IN RECENT YEARS THERE HAS been
an increasing interest in using
economic evaluation, particu-
larly cost-effectiveness analy-

sis, as a relevant argument to decide
which new healthcare technologies
should be publicly financed. A crit-
ical element in evaluating health
interventions is the measurement
and valuation of health outcomes.
Clinical measures were used exten-
sively in the past, but now there is
a consensus regarding the impor-
tance of taking into account more
comprehensive measures. In chron-
ic diseases, especially those affect-

ing patients’ quality of life, the sub-
jective perception of their own dis-
ease and well-being is crucial and
need to be considered both by nurs-
ing professionals and by patient
associations or family, since some-
times professional opinions differ
from the subjective perception of
patients (Murray & Lopez, 1997;
Pickard & Knight, 2005). This per-
ception, health-related quality of
life (HRQoL) (Guyatt, Feeny, &
Patrick, 1993), is measured through
questionnaires. HRQoL shows how
a healthcare condition or interven-
tion affects a patient’s health by
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EXECUTIVE SUMMARY
Parkinson’s disease is a chron-
ic disease affecting quality of
life and well-being.
Cost utility analyses is a method
of determining the cost effec-
tiveness of nursing interven-
tions. These analyses are per-
formed using data from prefer-
ence-based questionnaires.
Several options are available
but their psychometric proper-
ties should be compared to
optimize choice. 
The main purpose of this study
was to evaluate the validity,
sensitivity, and relative efficien-
cy of 15D and SF-6D question-
naires in Spanish patients with
Parkinson’s to be used in cost-
effectiveness analyses.
Findings indicated SF-6D and
15D are adequate instruments
for monitoring of patient’s
health during the period of
rehabilitation.
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assessing if the patient’s condition
and symptoms are affecting his or
her physical or mental abilities.

To have clinical usefulness,
HRQoL measures must offer valid-
ity, reliability, sensitivity to change,
and provide useful clinical data
among other properties. Then, by
comparing different measures with
disease-specific measures, the most
appropriate measure can be
obtained for monitoring changes in
a patient’s HRQoL due to an inter-
vention (Aggarwal et al., 2009).

Parkinson’s disease (PD) is a
chronic neurodegenerative move-
ment disorder. Its prevalence rises
with age and varies slightly depend-
ing on geographic location and gen-
der (Pringsheim, Jette, Frolkis, &
Steeves, 2014). As a consequence of
both motor and non-motor symp-
toms (Chaudhuri, Odin, Antonini, &
Martinez-Martin, 2011; Gazewood,
Richards, & Clebak, 2013), HRQoL
is significantly reduced in patients
affected by PD. The etiology of PD
remains unknown and although
there are medications for reducing
the progression, in long term their
effectiveness may be reduced. In
fact, several non-motor symptoms
like dementia or sexual dysfunction
could indeed be caused by medica-
tion treatment (Chaudhuri et al.,
2011). Therefore, the main treat-
ment objective in these patients is to
control the symptoms to increase
HRQoL. Therefore, healthcare deci-
sions in PD should be focused on
patients’ HRQoL.

Specific questionnaires are
more suitable for patients affected
by PD because they can detect rele-
vant clinical changes better than
other generic HRQoL instruments.
Unlike these profile-based instru-
ments, generic preference-based
questionnaires (SF-6D, EQ-5D, 15-
D, HUI, etc.) add a valuation or pref-
erence component to the descrip-
tive element (Brazier, Deverill, &
Green, 1999). These instruments are
suitable to calculate quality-adjust-
ed life years (QALYs), which have
become a common measure of treat-
ment effects on health state (health
gains) (Maklin et al., 2012). A QALY

is a single measure that comprises
mortality and morbidity; it com-
bines the effect on survival in years
and HRQoL experienced in those
years (Soares, 2012). To calculate
QALYs, the number of years in a
specific health state is multiplied by
a health factor or quality weight,
which ranges from 0 (death) to 1
(full health). Cost-effectiveness
studies which use QALYs as the
unit for measuring health outcomes
are called cost-utility analyses
(CUA). Using a common and com-
prehensive measure for health gains
allows comparison of cost-effective-
ness ratios between different dis-
eases and/or health interventions
(Hanmer et al., 2015; Tosh,
Longworth, & George, 2011).

To our knowledge, there are
no previous studies comparing
15D (Sintonen, 2001) and SF-6D
(Brazier, Roberts, & Deverill, 2002)
in PD population. Therefore, the
main aim is to evaluate the validi-
ty, sensitivity, and relative effi-
ciency of both instruments. The
result will be useful to decide
which HRQoL questionnaires are
the most adequate in Spanish
patients affected by PD, depend-
ing on level of progression of the
disease (stages I-II or III-IV of the
Hoehn & Yahn scale [H&YS]). 

Methods
Study design. A cross-section-

al study design was performed.
Data were obtained between May
1, 2012 and August 1, 2013. This
study was based on a non-repre-
sentative sample of different local
PD associations. The sample con-
sisted of 231 patients affected by
PD living in Spain. 

Patient recruitment. Patients
were recruited from different local
PD associations. There are 44 PD
associations in Spain. From those,
23 PD associations participated in
the present study, belonging to 13
of 17 different regions of Spain.
Patients were included in the study
if they followed the following
inclusion criteria: (a) greater than
18 years of age, (b) able to answer
questions by themselves, and (c)

diagnosed with PD. Patients were
classified using the H&YS (Hoehn
& Yahr, 1967), a simple descriptive
scale with five different stages of
Parkinsonian motor impairment
(Goetz et al., 2004). The question-
naires included in the study were
(a) two generic HRQoL question-
naires: SF-36 and 15D; (b) one spe-
cific HRQoL questionnaire for PD
population: PDQ-8; and (c) the
H&YS. Respondents were also
asked about their medical and ther-
apeutic conditions and sociodemo-
graphic characteristics. The initial
database included many other vari-
ables, such as PDQ-39, EQ-5D, and
its extended version EQ-5D-5L.
However, given the difficulty of
presenting a global comparison of
all questionnaires, these compar-
isons have been presented sepa-
rately, avoiding the potential read-
ers could have difficulty under-
standing clearly the results in one
article (Garcia-Gordillo, del Pozo-
Cruz, Adsuar, Sanchez-Martinez, &
Abellan-Perpinan, 2014; Garcia-
Gordillo et al., 2015).

Utility Measures
Short form health survey ques-

tionnaire 6 dimensions (SF-6D).
The SF-6D is a preference-based
single index measure of HRQoL.
This tool allows researchers to cal-
culate preference-based utilities
using data from SF-36 or SF-12
questionnaires (Brazier et al., 2002;
Brazier & Roberts, 2004). For this
study, SF-6D utilities were derived
from the SF-36 questionnaire
(Brazier et al., 2002). The descrip-
tive part of the instrument consists
of six dimensions: physical func-
tioning, role limitations, social
functioning, pain, mental health,
and vitality. Each dimension has
four, five, or six levels. These levels
indicate the degree of impairment
on each dimension. The combina-
tion of levels and dimensions
defines 18,000 different health
states. The utility scoring algorithm
for the Spanish population was
estimated by Abellán-Perpiñán,
Sanchez Martinez, Martinez Perez,
and Mendez (2012) using a lottery-
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equivalent method. This method is
different from the one used in other
studies, the standard gamble, which
has typically been regarded as the
“gold standard” in measuring
health state utilities (Pickard, Wang,
Walton, & Lee, 2005). Lottery-equiv-
alent procedures reduce the bias
known as “certainty effect,” which
means respondents tend to overval-
ue the riskless option against the
gamble (Cohen & Jaffray, 1988). This
effect is reduced because lottery-
equivalent method proposes two
risky alternatives (Abellan Perpinan
et al., 2012).

The 15 dimensions question-
naire (15D). The 15D (Sintonen,
2001) is a generic and standardized
HRQoL questionnaire that can be
used both as a profile-based meas-
ure and preference-based instru-
ment. It consists of 15 dimensions
that describe health status: mobility,
vision, hearing, breathing, sleeping,
eating, speech, elimination, usual
activities, mental function, discom-
fort and symptoms, depression, dis-
tress, vitality, and sexual activity.
Answers from 1-5 are available for
each dimension, greater scores rep-
resenting worse conditions. Each
health state is defined by the combi-
nation of levels 1-5 and dimensions,
and can be represented by a single
utility score, which ranges from 0
(death) to 1 (full health). To our
knowledge, there is only one set of
utilities for 15D, which is based on
the preferences of a Finnish popula-
tion sample (Sintonen, 2001). It has
been validated with patients affect-
ed by PD (Haapaniemi, Sotaniemi,
Sintonen, & Taimela, 2004).

Parkinson’s disease question-
naire (PDQ-8). The short version of
PDQ-39 is the PDQ-8 (Jenkinson,
Fitzpatrick, Peto, Greenhall, &
Hyman, 1997). It is a profile-based
questionnaire that includes eight
dimensions, each of them repre-
sented by one single item. The
dimensions are mobility, activities
of daily living, emotional well-
being, social support, cognition,
communications, bodily discom-
fort, and stigma (Jenkinson &
Fitzpatrick, 2007). Each dimension

score goes from 0 (never) to 4
(always or cannot do at all). A sin-
gle index score can be calculated
and it ranges from 0-100, where the
higher score represents worse
HRQoL (Jenkinson et al., 1997). No
evidence of floor or ceiling effect
has been found for this question-
naire (Brazier et al., 2002; Martinez-
Martin et al., 2011). The Spanish
adaptation of PDQ-8 has been used
in different studies (Jenkinson &
Fitzpatrick, 2007; Martinez-Martin
et al., 2005).

Hoehn & Yahr scale (H&YS).
The H&YS was designed to be a
simple scale that provides an over-
all measure of Parkinsonian motor
impairment. The effects of PD on
motor capability can be unilateral
or bilateral and may affect body
balance. Based on these effects,
patients affected by PD can be
classified from unilateral (stage 1)
to bilateral symptoms (stage 2).
Bilateral involvement can be with-
out impairment of balance (stage
2) or with some postural instabili-
ty (stage 3). On stage 4, patients
are still able to walk or stand unas-
sisted but the disability is severe.
Patients need a wheelchair or
must be bed-bound on stage 5.
Different studies have found a cor-
relation between progression in
H&YS and dopaminergic loss,
other standardized scales of motor
disorders, disability, and quality
of life (Goetz et al., 2004).

Data collection process. All
participants received detailed
information about the aims and
were included in the study once
they gave their written informed
consent. Interviews were per-
formed at the local PD association
by a trained interviewer. Thirty
minutes was the duration on aver-
age of the interviews. The study
was approved by the ethics com-
mittee of the University of
Extremadura and was developed
following the ethical guidelines of
the Declaration of Helsinki as
revised in 2000. 

Statistical analyses. Statistical
analyses were performed using
Statistical Package for Social

Sciences, version 18.0 (SPSS Inc.,
Chicago, IL). The significance
level was set at p<0.05 in all cases.
Since data did not follow a normal
distribution, nonparametric statis-
tics were used for all analyses.

Descriptive statistics were
computed to characterize the sam-
ple and distribution of SF-6D, 15D,
and PDQ-8. Different descriptive
statistics were obtained depending
on the type of variable: mean, stan-
dard deviation, median, inter-quar-
tile range, and range were calculat-
ed for continuous variables, while
the number and proportion in the
sample were computed for categor-
ical variables. Patients were classi-
fied in stages from 1-4 of the H&YS.
Patients in stages 1 or 2 were clus-
tered in the “mild to moderate”
severity group, while patients in
stages 3 or 4 were grouped in the
“severe” group. Mann-Whitney U
or chi-square tests were used to
compare subjects with different
levels of PD severity.

Construct validation. The con-
vergent validity of the HRQoL
generic questionnaires SF-6D and
15D was evaluated by examining
their association with the specific
questionnaire, PDQ-8. Spearman’s
rank correlation coefficient (r) was
calculated as the validity coeffi-
cient to assess these associations.
Correlation strength was estab-
lished as figures in absolute values
(Cohen, 1988): strong correlation
(r≥0.5), moderate correlation (0.3-
0.5), and weak correlation (0.2-
0.3).

Another analysis was comput-
ed to further extend testing validi-
ty. A “known-groups” scheme was
used to assess the discriminative
validity of the two generic HRQoL
questionnaires (Hattie & Cooksey,
1984). This analysis evaluated the
ability of SF-6D and 15D to dis-
criminate patients with different
levels of PD severity and self-
reported health status groups, in
conjunction with other sociode-
mographic and medical variables,
namely social economics status,
duration of PD, ongoing therapies,
and presence/absence of other
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medical conditions different than
PD. The effects of the dichoto-
mous variables (including levels
of PD severity) on utility scores of
both questionnaires were assessed
by computing Mann-Whitney U
tests.

Level of agreement between SF-
6D and 15D. The intra-class correla-
tion coefficient (ICC) and Bland-
Altman plot were computed to test
the level of agreement between SF-
6D and 15D utility score. An ICC
value equal or greater than 0.7 was
considered acceptable (Fayers &
Machin, 2016). The x-axis of the
Bland-Altman plot represents the
mean of the utility score, while the
y-axis represents the difference
between both questionnaires, where
the SF-6D was the subtrahend. A
difference value close to zero sug-
gests a strong agreement, while
deviation from this value represents
degree of disagreement between
both questionnaires for each subject
(Bland & Altman, 1986). Paired
comparisons using Wilcoxon’s
signed rank test were performed to
compare SF-6D and 15D utility
scores across the sample as well as
for subgroups based on sociodemo-
graphic and clinical variables.
Association between both question-
naires in those conditions was also
calculated with Spearman’s rank
correlation.

Efficiency and sensitivity of
SF-6D and 15D. The relative effi-
ciency (RE) coefficient was com-
puted to evaluate and compare the
efficiency of the SF-6D and 15D,
and to identify clinically relevant
differences between patients affect-
ed by PD. RE can be defined as the
ratio of the square of the t-statistic
of the comparator instrument over
the square of the t-statistic of the
reference instrument (Fayers &
Machin, 2016; Gaujoux-Viala et al.,
2011; Petrou & Hockley, 2005).

RE = (T – statistic of the 
comparator instrument)2

(T – statistic of the reference
instrument)2

In the present study, the com-
parator instrument was SF-6D
utility score and the reference was

15D utility score. A coefficient
greater than 1 suggests SF-6D is
more efficient than 15D at detect-
ing clinically relevant differences
in the conditions under analysis,
while a coefficient lower than 1
means the reference instrument
(15D in this study) is more effi-
cient than the comparator instru-
ment (SF-6D). 

Additionally, the receiver oper-
ating characteristics (ROC) curves
(Stucki, Liang, Fossel, & Katz, 1995)
were computed to compare the sen-
sitivity of both 15D and SF-6D ques-
tionnaires. ROC method requires an
external criterion or indicator. In
this study, HRQoL assessed by PDQ-
8 and severity of symptoms using
the H&YS were these external indi-
cators. The area under the ROC
curve is the overall probability the
instrument describes patients accu-
rately. This area under the curve
(AUC) is calculated in logistic
regression models using a dichoto-
mous variable as dependent vari-
able and instrument score as inde-
pendent variable. The AUC score
ranges from 0-1, with 1 the perfect
discrimination, while 0.5 or less
indicates the measure has no dis-
criminatory power. Therefore, the
most sensitive utility measure at
detecting changes in the external
indicator would obtain an AUC
score closer to 1 than the less sensi-
tive instrument. Since ROC method
needs dichotomized variables, “cut-
off” points for PDQ-8 and H&YS
had to be established. Based on the
literature (Luo et al., 2009), 5.8 and
7.4 were selected as cut-off points
for PDQ-8; however, the cut-off
selected is better used as a cut-off
value for changed scores derived in
longitudinal studies. Another cut-
off point of 25.0 was selected based
on the PDQ-8 median. Severity of
symptoms variable was dicho -
tomized differentiating between
patients in stages I-II and those in
stages III-IV.

Results
Participant characteristics.

The mean age of the sample was

66.00 (±9.32) years old (range 34-
86 years). A total 148 patients
were classified within stages I-II
(H&YS), while the rest (81
patients) were classified within
stages III-IV. 

Descriptive statistics of SF-6D
and 15D. Main descriptive charac-
teristics of the sample are shown
in Table 1, which also contains
information about the distribution
of scores in the different question-
naires. Two groups were created
based on H&YS: the first group
including those patients in stages
I-II and the second group cluster-
ing those in stages III-IV. Both
groups were compared using
Mann-Whitney U or chi-square
tests. Statistically significant dif-
ferences (p<0.05) between both
groups were found for three
sociodemographic variables: (a)
mean age of patients was higher in
the second group (stages III-IV); (b)
patients with a household income
greater than €1,800 belong more
frequently to the first group (stages
I-II); (c) mean years since clinical
diagnosis were greater in patients
of stages III-IV. The mean PDQ-8
total score was statistically higher
(p<0.001) in patients of stages III-
IV in comparison with those in
stages I-II. Statistically significant
differences (p<0.001) were found
in the utility scores of 15D and SF-
6D, where patients in stages III-IV
obtained a score lower than those
in stages I-II. 

Distribution of patients in the
different levels of 15D and SF-6D
can be seen in Table 2. Only one
subject obtained a score in the 15D
and SF-6D utility indexes equal to
1 (best possible health state),
while no respondent obtained the
lowest score in any of the instru-
ments. Therefore, neither 15D util-
ity score nor SF-6D utility score
showed apparent ceiling or floor
effects. As can be seen in the 15D
dimension distribution of Table 2,
the highest (partial) ceiling effects
were found in hearing (71.9%),
eating (69.7%), vision (53.2), and
breathing (53.2); while no floor
effect was found in any dimen-
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Table 1.
Characteristics of Participants and Distribution of PDQ-8, 15-D, and SF-6D Utility Scores

Variables-Based Subgroups Total
H&YS (Stage I-II)

(n=148)
H&YS (Stage III-IV)

(n=81) p-Value
Age (years)     0.154a

Median (IQR)     66          (13)       66               (12)         7          (14.50)
Mean (SD)     66       (9.32)       65.21      (9.24)       67.53      (9.33)
Range 34-86 34-86 43-84

Age 34-65     0.53a

Median (IQR)      60            (7)       59.50      (7.50)       60                 (7)
Mean (SD)      58.10 (6.55)       57.62      (7.17)       59.06      (5.09)
Range 34-65 34-65 43-65

Age 66-90     0.005a

Median (IQR)      72         (8.5)       72                 (8)       74            (9.25)
Mean (SD)      72.74 (5.07)       71.75      (4.70)       74.60      (5.26)
Range 66-86 66-86 66-84

Gender     0.216b

Female (%)      77     (33.33)       46          (19.91)      31          (13.41)
Male (%)    147     (63.63)    100          (43.29)      47          (20.34)

Level of Studies     0.201b

Non-university (%)    175     (75.75)     110          (47.61)       65          (28.13)
University (%)      51     (22.07)       37          (16.01)      14            (6.06)

Occupational Status     0.350b

Employee (%)      13       (5.62)       10            (4.32)         3            (1.29)
Retired (%)    216     (93.50)    138          (59.74)       77         (33.33)

Household Income, € per month#     0.019b

From 400-1,800 (%)      53     (22.94)       29          (12.55)       24          (10.38)
1,801 or more (%)      34     (14.71)       27          (11.68)         7            (3.03)

Other Medical Conditions∞     0.904b

Yes    103     (44.58)       67          (29.00)       36          (15.58)
No    128     (55.41)       81          (35.06)       45          (19.48)

Ongoing Medications†     0.733b

Yes    214     (92.64)    133          (57.57)       68          (29.43)
No      13       (5.62)         8            (3.46)         5            (2.16)

Years Since Clinical Diagnosis     0.045a

Median (IQR)        6.00       (8)         6               (10)         7            (8.25)
Mean (SD)        8.19 (7.25)         7.68       (6.57)         9.11       (8.36)
Range 0-41 0-35 0-41

continued on next page
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sion. The SF-6D did not show a
floor effect in any of its six dimen-
sions. Highest ceiling effect was
found in the role limitation
dimension (44.2%).

Construct validity. Correlations
between summary score of the PDQ-
8 and utility scores of the 15D and
the SF-6D are shown in Table 3. The
correlation was statistically signifi-
cant (p<0.001) for both question-
naires and value of the Spearman’s
rank coefficient showed a strong
correlation (r= -0.758 and r= -0.741
respectively). In Table 3, correlation
between PDQ-8 dimensions and
15D and SF-6D dimensions can also
be seen. All correlations between
dimensions were weaker than corre-
lations between utility indexes and
PDQ-8 summary score, except the
correlation between 15D dimension
depression and PDQ-8 dimension
emotional well-being (r= -0.754;

p<.001). Most PDQ-8 dimensions
showed a moderate correlation (r
between -0.3 and -0.5) with dimen-
sions of the two generic instru-
ments. However, Spearman’s rank
correlation coefficient was always
lower than 0.3 (in absolute value)
for the PDQ-8 dimension stigma. In
the same way, the stronger correla-
tion between 15D dimension hear-
ing and any PDQ-8 dimension was 
-0.255, which has been defined as a
weak correlation.

Table 4 shows the univariate
analyses for 15D and SF-6D. The
variables PDQ-8 score and severity
of symptoms were dichotomized to
compare the utility scores of the two
groups. The cut-off points for PDQ-
8 score were 5.8, 7.4, and 25.0 (the
median), while the severity of
symptoms groups were based on
stages of H&YS. As expected, both
15D and SF-6D utility scores gradu-

ally decreased with increasing PDQ-
8 score and severity of symptoms.

Level of agreement between
15D and SF-6D. Paired compar-
isons of 15D and SF-6D utility
scores using Wilcoxon’s rank test
are shown in Table 4. Statistically
significant differences were found
between both questionnaires in
the whole sample (p<0.001), as
well as in all the subgroups.
However, an acceptable value
between 15D and SF-6D were also
found for all patients (ICC 0.78)
and by the Spearman’s rank corre-
lation coefficient (0.765). ICC val-
ues were higher than 0.7 (which
represents an acceptable value) in
almost all subgroups. Only three
subgroups obtained an ICC value
lower than 0.7: (a) those patients
whose occupational status was
employee (n=13; ICC=0.63), (b)
those with a PDQ-8 score lower

Table 1. (continued)
Characteristics of Participants and Distribution of PDQ-8, 15-D, and SF-6D Utility Scores

Variables-Based Subgroups Total
H&YS (Stage I-II)

(n=148)
H&YS (Stage III-IV)

(n=81) p-Value
PDQ-8total score   <0.001a

Median (IQR)    25.00  (28.12)       18.75    (23.43)       40.62     (28.12)
Mean (SD)    28.93  (19.23)       23.21    (17.46)       39.72     (17.24)
Range 0.00-87.50 0.00-87.50 6.25-71.88

15D   <0.001a

Median (IQR)      0.77    (0.24)         0.81      (0.20)         0.65       (0.22)
Mean (SD)      0.73    (0.15)         0.77      (0.14)         0.64       (0.27)
Range 0.31-1.00 0.31-1.00 0.40-0.91

SF-6D   <0.001a

Median (IQR)      0.54  (0.392)         0.66    (0.336)         0.40       (0.39)
Mean (SD)      0.51    (0.28)         0.59      (0.25)         0.35       (0.27)
Range -0.22-1.00 -0.22-1.00 -0.22-0.985

Values are presented as n (%), unless otherwise indicated; ∞ self-reported medical conditions Parkinson’s disease apart; † =
self-reported ongoing therapies for the control of the Parkinson’s disease; 15Dutility = utility index from the 15D; SF-6D = Short
Form 6 Dimensions; PDQ-8 = Parkinson’s disease questionnaire 8 items; H&YS = Hoehn & Yahr scale; IQR = inter-quartile
range. 
# Lost values higher to 25%
Household income, € per month n=144 (62.33%)
a = Independent comparisons between groups based on the severity of the symptoms, with Mann–Whitney U test
b = Comparisons between groups based on the severity of the symptoms, with chi-square test
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than 5.8 and 25.0 (n=14; ICC=0.47
and n=113; ICC=0.58), and (c)
those in stages III-IV of H&YS
(n=81; ICC=0.66). Spearman’s
rank correlation coefficient was
statistically significant (p<0.001)
for both across the sample and
according to different sociodemo-
graphic and clinical variables,
except in those patients whose
occupational status was employee
(n=13; r=0.434). In the rest of the
groups, the r value ranged from
0.570-0.835 (see Table 4).

Bland-Altman analysis indi-
cated 95% limits of agreement
between 15D and SF-6D ranged
from 0.160-0.605 and over 95%
lies within those limits (see Figure
1). The bias (SD) was 0.223
(0.195). A regular difference in the

comparison of 15D and SF-6D is
shown in this analysis. Lower
scores of SF-6D were observed
across the sample. Those differ-
ences were higher at lower mean
utility scores.

Efficiency and sensitivity of
SF-6D and 15D. Table 5 shows 
the efficiency of utility indexes
from 15D and SF-6D at detecting
clinically relevant differences in
HRQoL (assessed with PDQ-8) and
in the severity of the symptoms
(evaluated with the H&YS). When
individuals were grouped accord-
ing to PDQ-8 scores, the value of
the RE coefficient was less than 1
(0.47), meaning the SF-6D (com-
parator) was less efficient than the
15D. The 15D was 53% more effi-
cient than the SF-6D when the

selected cut-off point of PDQ-8
was 5.8, although when the cut-off
point was 7.4, the gap narrowed
and the difference was only 8%.
Regarding the median, 15D was
21% more efficient than SF-6D.
However, when severity of symp-
toms was used to cluster patients,
SF-6D was 2% more efficient than
15D at detecting differences be -
tween patients in stages I-II and
those in stages III-IV of the H&YS.
In addition, AUC scores were close
to 1, which indicates the capacity
of both instruments to detect 
clinically relevant differences in
HRQoL and severity of symptoms
was adequate. Comparing both
questionnaires, 15D was better 
at detecting HRQoL differences,
while SF-6D was slightly more

Table 2.
Distribution of 15-D and SF-6D Results within Each Domain (n=231)

15-D* (%)
Level MO V H B SL E SP EL UA MF DI DE DIS VI SEX

1 42.0 53.2 71.9 53.2 25.5 69.7 32.9 29.4 18.2 38.1 39.4 33.3 27.3 24.2 22.5
2 30.7 25.5 17.3 23.8 36.4 20.3 44.6 42.9 46.3 42.0 33.3 35.5 41.1 40.3 28.6
3 14.7 13.9 9.1 13.4 18.2 8.7 13.0 22.9 16.5 16.9 18.6 23.4 22.5 24.7 26.0
4 12.1 7.4 1.7 6.5 17.3 1.3 9.1 3.9 12.6 2.2 5.2 6.1 6.5 7.8 9.1
5 0.4 / / 3.0 2.6 / 0.4 0.9 6.5 0.9 3.5 1.7 2.6 3.0 13.9

At ceiling (the best possible health state); n (%) 1 (0.4)
At floor (the worst possible health state); n (%) 0 (0.0)

SF-6D* (%)
Level PF RL SF p MH V

1 2.6 44.2 25.5 18.2 10.0 6.1
2 15.2 11.7 22.1 13.4 22.9 21.6
3 23.4 9.1 35.9 32.0 44.6 45.9
4 4.3 35.1 10.4 16.9 19.9 17.3
5 37.2 / 6.1 12.6 2.6 9.1
6 17.3 / / 6.9 / /

At ceiling (the best possible health state); n (%) 1 (0.4)
At floor (the worst possible health state); n (%) 0 (0.0)

*15-D dimensions: MO = mobility; V = vision; H = hearing; B = breathing; SL = sleeping; E = eating; SP = speech; EL = elim-
ination; UA = usual activities; MF = mental function; DI = discomfort and symptoms; DE = depression; DIS = distress; VI = vital-
ity; SEX = sexual activities. 
*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.
15-D = 15 dimensions Health-Related Quality of Life Questionnaire; SF-6D = Short Form 6 dimensions
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efficient at detecting differences in
severity of symptoms (see Table 5).

Discussion
The purpose of this study was

to analyze and compare the validi-
ty and sensitivity of 15D and SF-6D
HRQoL questionnaires in patients
affected by PD, accounting for dif-
ferent sociodemographic and clini-
cal variables, such as age, gender,
level of studies, occupational sta-
tus, household income, ongoing
therapies, years since clinical diag-
nosis, and severity of symptoms.
Previous studies have demonstrat-
ed the validity of the 15D in the PD
population (Garcia-Gordillo et al.,
2014; Haapaniemi et al., 2004) and
have compared the 15D and SF-6D
in different populations (Sorensen,
Linde, Ostergaard, & Hetland,
2012). However, to our knowledge,
no study has compared the psycho-
metric properties of these two
questionnaires in this specific pop-
ulation. Therefore, the current
study is the first one that provides
that relevant information.

According to the results, these
values represent a strong correla-
tion and indicate those general pref-
erence-based questionnaires are

valid for the PD population. The
ICC statistic showed an acceptable
value across the sample (ICC=0.78),
as well as for almost all subgroups.
Since the utility index of SF-6D
comes from SF-36, the required
time to be completed by the respon-
dents is similar for both 15D and
SF-6D questionnaires.

The Bland-Altman plot sug-
gests differences between 15D and
SF-6D instruments (15D utility
score exceeding SF-6D utility score)
were higher when the mean utility
scores were lower and tended to be
lower when mean utility scores
became higher. At this point, the
different ranges of both utility
scores should be taken into account:
The 15D utility scores range from 0-
1, while SF-6D utility scores range
from -0.357-1. This could explain
partially those differences. Wil -
coxon’s signed-rank test also show
the difference between 15D and SF-
6D. Since different valuation sys-
tems are used in each instrument, it
is expected to find differences on
derived utilities between each of
them. These discrepancies have
been observed in the rheumatoid
arthritis population (Sorensen et al.,
2012).

Independent comparisons be -
tween subgroups showed, as
expected, the group with patients
on stages I-II of the H&YS obtained
statistically significant higher
scores in both questionnaires than
patients on stages III-IV. Patients
with higher PDQ-8 scores obtained
lower utility scores from both 15D
and SF-6D. Those differences indi-
cate both questionnaires are sensi-
tive to HRQoL changes in PD.

Age is a main risk factor of PD
because different processes which
are essential for the function of
substantia nigra neurons, including
dopamine metabolism, mitochon-
drial DNA copy number, and pro-
tein degradation decline with aging
(Brabo, Minett, & Ortiz, 2014;
Reeve, Simcox, & Turnbull, 2014);
however, statistically significant
differences were not found be -
tween groups based on age.

Regarding floor and ceiling
effects, only one respondent had a
score of 1 (best possible health
state) in both questionnaires,
while no participants obtained the
lowest utility score in any of the
instruments. Therefore, neither
floor effect nor ceiling effect was
observed with these question-
naires in patients affected by PD.
Floor and ceiling effects are
extremely relevant to assess and
compare adequately the improve-
ments of any treatment (Fries,
Rose, & Krishnan, 2011; Holstein,
Avlund, Due, Martinussen, &
Keiding, 2006; Ward, Guthrie, &
Alba, 2014). It is well known that
estimates of the minimal clinically
important improvement are larger
for subgroups of patients with
more severe disease than for sub-
groups whose scores are closer to
full health. However, recent stud-
ies suggest the baseline dependen-
cy of the minimal clinically
important improvement is caused
by floor and ceiling effects in the
measurement process and not
only by the tendency to underesti-
mate or overestimate improve-
ments according to their health
status (van der Roer, Ostelo,
Bekkering, van Tulder, & de Vet,

+1.96 SD
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2006; Ward et al., 2014). An ade-
quate instrument must have a
wide range that reduces the num-
ber of patients at the top and bot-
tom of the scale. Only this kind of
instrument is useful for calculat-
ing QALYs and CUA. Both SF-6D
and 15D seem to be sensitive
enough to assess HRQoL in pa -
tients affected by PD.

Since the 15D seemed to be
more efficient comparing groups
based on HRQoL, similar results at
assessing severity of symptoms
were expected. However, both RE
and AUC analyses indicated SF-
6D utility score was slightly more
efficient and sensitive than 15D
utility index. The AUC for both

instruments was lower for severity
of symptoms than for HRQoL
(0.85 and 0.83 vs. 0.74 and 0.76).
The choice of the HRQoL meas-
urement is relevant to obtain
QALYs and performing the subse-
quent CUA (Sach et al., 2009).
Therefore, it would be interesting
to compare cost-effectiveness
ratios using the same HRQoL
instrument and scoring algorithm
in different interventions. Results
presented in the current study and
based on the relative efficiency of
both questionnaires at assessing
HRQoL changes provide helpful
information for future studies on
PD. The 15D seems to be more
adequate for populations with bet-

ter health status, while no great
differences were found for the rest
of the sample. Additionally, lack
of floor and ceiling effects in both
15D and SF-6D questionnaires
allow researchers and clinicians to
choose any of them for economic
evaluations and comparisons,
depending on their interests and
circumstances. 

Limitations
This study has some limita-

tions. The clinical measures were
self-reported, thus it is possible
data may result in biased esti-
mates of prevalence of some con-
ditions (Lubetkin, Jia, Franks, &
Gold, 2005). With regard to the

Table 5.
Efficiency of 15-D and SF-6D to Detect Clinically Relevant Differences in HRQoL 

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

15-Dutility
≤5.8 14 0.90 (0.06)

9.12 <0.001 1.00 0.85* (0.78-0.93)
>5.8 206 0.72 (0.15)

SF-6Dutility
≤5.8 14 0.79 (0.17)

5.89 <0.001 0.47 0.83* (0.72-0.94)
>5.8 206 0.49 (0.28)

15-Dutility
≤7.4 26 0.88 (0.10)

7.24 <0.001 1.00 0.85* (0.76-0.94)
>7.4 194 0.71 (0.15)

SF-6Dutility
≤7.4 26 0.77 (0.19)

6.98 <0.001 0.92 0.83* (0.74-0.92)
>7.4 194 0.47 (0.28)

15-Dutility
≤25 113 0.83 (0.09)

13.72 <0.001 1.00 0.90* (0.86-0.94)
>25 107 0.62 (0.13)

SF-6Dutility
≤25 113 0.69 (0.16)

12.26 <0.001 0.79 0.88* (0.84-0.92)
>25 107 0.31 (0.26)

Measure H&YS n Mean (SD) t-statistic p-Value RE† AUC 95% CI

15-Dutility
Stages I-II 148 0.77 (0.14) 

6.55 <0.001 1.00 0.74* (0.68-0.81)
Stages III-IV 81 0.64 (0.14)

SF-6Dutility
Stages I-II 148 0.59 (0.25)

6.64 <0.001 1.02 0.76* (0.69-0.82)
Stages III-IV 81 0.35 (0.27)

15-Dutility = Utility index from the 15-D questionnaire
SF-6Dutility = Spanish utility index from SF-6 dimensions
H&YS = Hoehn & Yahr scale; AUC = area under ROC curves; CI = confidence interval; RE = relative efficiency; ROC = receiver
operating characteristic. HRQoL = health-related quality of life; SD = standard deviation
*p<0.001 indicates that AUC statistically significantly greater than 0.5

†Reference is 15-Dutility.
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size of the sample, it was collected
from 23 different local PD associa-
tions from 13 of 17 regions of
Spain (to a certain degree repre-
sentative of the Spanish context).
A population-based study with
randomized and stratified sample
distribution could not be per-
formed, so voluntariness of the
participation in the study could
have introduced a selection bias.
It would be interesting to conduct
new studies with larger sample
sizes which could confirm the
results obtained in the current
study, as well as to analyze other
properties, such as longitudinal
response and reliability.

Policy Implications
These results show HRQoL

questionnaires may be a useful
working tool for all nursing pro-
fessionals. Depending on the
aspects to assess (detecting clini-
cal HRQoL changes or symptom
severity), it is advantageous to use
15D or SF-6D. As a consequence,
government agencies, employers,
and private providers should
increase the collection of quality
of life data related to population
health, since quality of health care
can only be assessed adequately in
terms of the related quality of life
with the health of the nation.

Conclusions
Both 15D and SF-6D appear to

be valid and sensitive preference-
based generic HRQoL instruments
for Spanish patients with PD.
None of these questionnaires
showed floor or ceiling effects. The
15D seems to be more efficient and
sensitive at detecting clinical
HRQoL changes, especially when
patients reported good health
state. On the other hand, SF-6D
was slightly more efficient and
sensitive to detect clinical changes
in PD severity of the symptoms. $
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