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Encrgy Expended (keal/week)

0 0-<1000 >=1000
Characieristic {(n=1,973) {n=£.340) (n=1,794) P vulue
Age, mean years (SD) 55.5(17.7) 5360171 533.2(16.6) 0001
Men, % 497 448 40.0 <.0001
Married, % 66.5 67.3 76.0 <0001
Educatien, % <0001
High school or lower 534 59.5 60.8
College or higher 9.5 14.8 14.5
No answer 7.1 25.7 247
Total income of family, % <0001
<20,000% 2.6 1.5 12.4
20,000-<40,000% 14.8 19.7 209
40,0H)-<60,0005 4.3 120 14.9
>=60.0005 105 s 15.6
No answer 55.6 439 36.2
Body mass index, % <.0001
<20 kg/mim 16,5 200 13.7
20.0-<23.0 kg/m/m 28.1 33.9 322
23.0-<25.0 kg/m/m 28.6 238 25.5
>=25.0 kg/m/m 26.8 223 28.6
Movabiiity, % <.0001
No restriction 77.0 81.5 89.8
Some restriction 21.7 18.5 10.2
Bed-ridden 1.3 0 0
Smoking status, % <.0001
Current smoker 41.0 354 322
Past smoker 12.7 16.3 159
Current alcohol drinker, % 42.6 452 48.7 002
At least 1 hospitalization for the past | year, % 14.0 1.4 79 <0001
At least 1 sick day for the past 1 year, % 252 31.7 31.3 <01
At teast 1 prescription for the past T weeks, % 45.5 479 45.4 3
At least 1 OTC drug for the past 2 weeks, % 23.5 303 311 <.0001
At least | drug for the past 2 weeks, % 513 65.4 63.0 <.0001
Medical conditions, %
Hypertension 35.6 331 31.1 .01
Diabetes mellitus 93 9.3 7.6 1
Coronary heart diseases 6.7 50 4.8 .02
Chronic heart fuilure 33 31 23 2
Cerebrovascular discases 5.0 3.6 2.5 0003
Cancer L8 32 1.8 |
Mauximum intensity of physical activity, % < 000
0 METs 100 0 4]
0-3 METs 1.2 60.2 296
3-6 METs 43 36,9 588
>6 METs ‘ 5.6 126 818
Scale score (0-100) of SF-36, mean (SD) ,
Physical functioning 77.3(27.2) 82.1 (21.5) R7.2(16.8) <.0001
Role physical 79.3 (29.3) 3.8 (24.7) §7.1 (20.7) <0001
Bodily pain 68.1(27.3) 70.0 {24.3) 73.0(23.0) <0001
General health 57.1{20.7) 572.7{19.7} 63.0(18.1) <0001
Vitaliry 56.0(22.6) 38.9(19.5) 63.7(19.8) <0001
Social functioning 82.3(23.9) 83.7(21.8) 87.1(18.8) <.0001
Role emational 80.1 (29.0) §2.0(25.0) 87.5(20.5) <.0001
Mental health 65.9 (20.6) 68.2 {19.0) 72.8(18.1) <0001
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Multivaniate Beta Coetlicients {95% confidence intervals)

Maximum intensity of physical activity model

Interaction of maximum intensity of physical activity with year
O METs

0-3 METs

3-6 METs

>6 METs

(2.81 t0 8,35)

0 (Referent)
0.72
(-0.88 ta 2.31)
0.85
{-0.5210 2.2)
.66
(-1.07 10 2.40)

(1.21 to 5.04)

0 {Referent)
-0.54
(-3.27 10 1.40)
040
(-1.60 to 2.49)
-0.99%
(-3.521t0 1.55)

-2.0610237) (l.67t04.89) (288t06.78) (-1.27102.52)

1 (Referent) 0 {Referent) 0 (Referent) 0 {Referent)
015 0.28 0.66 .57
{-24510 275 (157w 2.104) (-1.62t02.93) (-1.69 10283
033 1.20 1.05 .17
(-1.89102.55) (0.38102.78) (088102.98) (-1.77w 210
0.56 1.47 211 1.26
(-2.2810 3.39) (0.52103.46) (-2.35102.56) {-1.21103.73)

(0.56 to 4.54)

O (Referem)
-1.63
{-4.04 to 0.78)
-0.62
(-2.69 10 1.45)
0,17
(-2.46 10 2,80}

Variable PF RP BE GH VT SF RIE MH
142 -1.24 -1.67 -0.68 -0.66 -1.70 -1.15 -0.15
Yeur (233 10-050) (258100.11) (RISt 018 (1540053 (196t0064) (300t -040) (25410025 (13810 1.08)
Energy expended
_ Dkealiweek 0 {Referent) 0 (Referent) 0 (Referem) 0 {Referent) 0 (Referent) 0 {Referent) O (Referem) 0 (Referent)
3 1A% 1.34 0.73 0,30 181 0.4 098 LT3
E 0-<1000 kcalfweek X
=t 048 to 2.48) (01810 2.86) (248t 1.02) (-1.56100.97) (0.27t03.35) (-1.4610 153} (0591w 236) {0.25t03.21)
"gé 758 .73 0.20 577 3.0 1.63 190 4.02
g >=1000 kealiweck
= (LEZto 36T (L34 413) (140w 181) (0.59t02.94) {238te5.22) (0.26t0300) (14510435 (2.65t05.39)
o
§ Interaction of energy expended with year
'é 0 kealfweck 0 {Refercnt) O (Referent) 0 (Referent) 0 {Referent) 0 (Referent} 0 (Referent) 0 (Referen) 0 (Referent)
- 0217 -1.07 .16 097 112 0.16 -0.83 038
0-<1000 kealiweck
-1,1810 1,72}y (-31%1w0 1.04) (-220102.53) (-0.72102.65) (D93t03.18) (18910222} (-301tel1.36) (-1.551w02.32)
09 0.4% 0.76 1.23 085 1.01 -0.13 012
>=1000 kealfweek
(-0.3110220) {-1.37162.35) (-1.311w0283) (-0.2412.70) (-0.95t02.65) (-0.80102.81} ([-2.06tc1.79) (-1.82101.57)
v 1.56 -1.15 -1.56 -0.66 £0.59 Lo+ 0.9¢ -0.24
e (-2.85t0-0.57) {-2.6010031) (31616 0.04) (-1.8010G.48) (-1.9910 0.82) (-3.0410-0.24) (-240tc0461) {-1.5710 1.08)
Maximum intensity of physical activity
0 METs 0¢Referent} ¢ (Referent) 0 {Referent) 0 {Referent} 0 (Referent) 0 {Referent) O (Referem) 0 (Referent)
0-3 METs 086 1.61 -1.34 0.54 i.36 -0.24 140 145
: (-0.26t0 1.97) (0B 330) (32710 060) (-0.871w0 195 (-0.35w03.07) (191w 141} (035w 3 15 {080 10 4.09)
3-6 MET: 2.54 .67 -0.18 0.87 338 1.60 .85 3
= k]
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Multivariate Odds Ratios (95% confidence intervals)

Maximum intensity of physical activity model
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[nteraction of maximum intensity of physical activity with year
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(6110 1,23}
0.74
(0.54 10 1.02)
0.70
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1.13
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116
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1.23
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1 (Referent)
1.16
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1.00
(0.78 10 1.28)
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(0.69 10 1.28)

(1.02 to 1.40)
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1.15
(0.9510 1.41)
1.05
(0.88 10 1.26)
1.19
(0.9410 1.51)
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(07510 1.26)
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(0.8710 1.35)
0.80
(0.60 %0 1.07)

(103 to 147}
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1.35
{1.09 to 1.66}
141
{(1.17 10 .70}
1.08

(0.85t0 1.38)

1 (Referent}
0.80
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081
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0.97
0.7 10 1.31)

Variable Hospitalization Sick Day Prescription OTC Drug Any Medication
Year 0.80 0.79 1.15 1.20 1.22
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51000 kealiweek 1.33 1.04 1.03 0.88 0.94
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Year 0.84 0.79 1.20 1.24 1.25
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Abstract: The determinants of preference for life in patients
with Parkinson’s disease are not well known, We assessed
the effect of functional status on the preference for life as
measured by the time trade-off method with a 10-year life
span. Qur survey was based on a random sample of 1,200
patients from the Japanese Association of Patients with
Parkinson’s Disease. Patients” demographics, clinical infor-
mation. and functional status as measured by the MOS Short
Form 36 were considered independemt variables. The re-
sponse rate was 63.5%. Linear regression showed that men
had a significantly stronger preference for current health
than women (by 10.4 months on a scale of 10 years).
Patients with higher physical functioning, social function-

ing, and vitality had significantly higher preferences for life
(each 10-point improvement in physical or social function-
ing led to a 1.5-month increment in preference for current
health; a 10-point improvement in vitality led to a 3-month
increment). Longer duration of disease and advanced Hoehn
and Yahr stage were significantly associated with a lower
preference for current health (by 0.5 months/year of discase
and by 2.6 months/stage). Interventions that target social
functioning and vitality may be beneficial to preference for life.
@ 2002 Movement Disorder Society

Key words: functional status; health-related quality of life:
multivariable analysis; Parkinson’s disease; Short Form 36:
time trade-off

Parkinson’s disease (PD) 1s a chronic movement disor-
der, for which treatment usually aims to lessen the symp-
toms and to improve the patient’s quality of life. Symptom
scores or health-related quality of life (HRQOL) measures
have often been used as outcomes for treatment interven-
tions for patients with PD.! Although there are several ways
to measure HRQOL as related to a specific disease or an
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individual’s health state, the Medical Qutcomes Study 36-
Item Short Form (SF-36) and Parkinson’s Diseuse Ques-
tionnaire (PDQ-39) are most widely used in patients with
PD.2* The SF-36 and PDQ-39 are profile-type HRQOL
measurements that assess several domains of HRQOL.
There have been a number of studies to measure profile-
type HRQOL in patients with PD to quantify disability
from PD or to assess the efficacy of treatment.!

Because the prevalence of PD is 80 to 250 per 100,000
persons* and the costs related to PD place a large burden
on health resource utilization, many formal cost-effec-
tiveness analyses have been conducted regarding PD.5-9
In standard cost-effectiveness analysis, utility, defined as
preference for life in a specific disease, has been used to
provide a single cardinal value of HRQOL!" This utility
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measure is then combined with length of life to assess the
impact of disease burden or the effectiveness of therapy.
We must therefore think about the effects of interven-
tions in PD on preference for life as well as profile-type
HRQOL measures. Most prior studies that aimed to
improve the HRQOL of PD patients, however, were
based on profile-type HRQOL measures and therefore
treatment options could not be assessed from the point of
view of cost-effectiveness.

To bridge this gap between profile-type HRQOL mea-
sures and preference for life, there have been several
studies that predicted patients’ preferences using profile-
type HRQOL measures in PD."-'2 Although these stud-
ies were well conducted, the correlations were assessed
only by univariate analysis. Other clinical covariates
such as disease severity or duration, age, and gender,
were not adjusted. We examined the impact of profile-
type HRQOL domains on patients’ preference for life
while adjusting for clinical and demographic covariates,
using data from a cross-sectional nationwide survey in
Japan.

PATIENTS AND METHODS

This mailed survey was conducted originally in July
1998 to measure ublity values for a cost-effectiveness
analysis of drugs used to treat PD.” We randomly drew
1,200 patients from the alphabetical list of the 3,700
members of the Japanese Associution of Patients with
PD. If patients were unable to respond to the survey by
themselves, their caregivers were asked to record the
patient’s response. This study was approved by the Steer-
ing Committee of the Association.

The questionnaire consisted of personal characteris-
tics, clinical information related to PD, comorbidities,
SF-36, and preference for life as measured by the time
trade-off method (TTO). TTO was used as the dependent
variable in our analyses. For subjects with a disability,
TTO estimates each patient’s preference for life by ask-
ing how long of a period of time in a state of perfect
health is equivalent to a given period of time in il
health.’* We chose the given period of time in their
current ill health to be 10 years, so that the TTO value
expresses the preference for life us a number between 0
and 10. Zero means the life with a certain health status is
equivalent to death and 10 perfect health. A TTO value
of 5 means that a patient’s current health status for 10
years is equivalent to 5 years of perfect health.

Independent variables in this study were gender, age,
duration of PD, treatment status (hospitalized, ambula-
tory care, or no medical attention), number of comor-
bidities, number of drugs, Hoehn and Yahr stage, and a
summary score for each of the eight domains of the
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SF-36. Hoehn and Yahr stage consists of five ordinal
categories from Stage 1 (unilateral involvement) to Stage
5 (confinement to bed or wheel chair unless aided), '
Staging by patients and physicians was reported to be
consistent.’s We also set no symptom or cured disease as
Stage 0. Because prior studies of the preference for life in
patients with PD have used the Hoehn and Yahr stage as
a continucus measure {(r = — 0.68, P < 0.0005)'¢ and
because we wished to retain the ordinal nature of this
measure of severity of PD, we treated Hoehn and Yahr
stage as a linear covariate. The SF-36 consists of eight
domains: general health perceptions, physical function-
ing, role physical, role emotional, social functioning,
mental health index, bodily pain, and vitality. [ts reliabil-
ity and validity in patients with PD have been verified by
a number of studies.!-2 Each domain provides one sum-
mary score between 0 and [00 with a higher score
indicating a higher HRQOL.!'” We treated the summary
score of each domain as an independent variable.

Because some of TTO data were missing or unswered
incorrectly, we used only patients for whom the TTO
value was available for further analyses. Univariate as-
sociations between TTO values and clinical variables
were assessed using Pearson or Spearman correlations
for continuous covariates, the ¢-test for gender, and anal-
ysis of variance for treatment status as appropriate to the
distributions of the baseline characteristics.

[nitially all of the covariates with a P-value <0.10 by
the univariate analyses were included simultaneously in
a linear regression model. Because of collinearity be-
tween the 8 domains of the SF-36, stepwise selection was
used to reduce the number of covariates to those signif-
icant with a P-value of (105 or less. Potential confound-
ers were identified by comparing the parameter estimates
in the stepwise model to those of the initial full model. If
a difference of 15% or more was seen, then the covariate
eliminated most recently was reintroduced into the
model and the coefficients were recalculated. Reintro-
duction of confounders was continued until the effect
estimates of the significant covariates reached within
15% of those in the full model.

Residual diagnostics were carried out 1o evaluate the
final model. The diagnostics showed a roughly normal
distribution for the residuals, confirmed linearity of the
continuous predictors, and indicated no problems with
influential outliers.

A bootstrap analysis of the significant predictors!8.1?
was carried out to protect against over-fitting and poten-
tial false positive findings.

All statistical analyses were carried out using SAS w.
6.12 software (SAS Institute, Cary, NC).
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TABLE 1. Characteristics of survey respondents according to the availability of time trade-off (TTO) data

Total TTO uvailable TTO not available
Variables (n = 762) (n = 467) (n = 295) P

Male, n (%) 386 (51) 241 (51} 145 (48) 0.54
Mean age, yr (SD) 67(8.7) 67 (8.6) 68 (8.9) 0.09
Mean duration of PD, yr {SD) 9.4 (6.7) 9.3(7.0) 9.7(6.3) 0.47
Hoehn and Yahr stage, n (%) <().0001

0 67 (9.1} 47 (10.3) 20 (7.0)

| 109 (14.7) 81 (17.7) 28 (9.9)

2 64 (8.6) 41 (9.0) 23(R.1)

3 204 (27.6) 124 (27.2) 80(28.2)

4 202 (27.3) 127 (27.9) 75(26.4)

5 94¢12.7) 36 (7.9) 58 (20.4)
No. comorbidities, median (range) 1 (0-5) 1{0-4) 1{0-5}) (.68
No. drugs, median (range) 324 3(2-4) 32— 0.31
Treatment status, n (%) (.08

Hospitalization 49 (6.5) 23(55.0 26(9.0)

Ambulatory care 691 (91.6) 434 (93.3) 257 (88.9)

No medical attention 14 (1.9 8(1.7) 6(2.10
Summary score ((0-100) of the SF-36, mean (SD)

General health 34.2(16.5) 35.5(16.6) 32.1(t6.1) 0.009

Physical functioning 41.0(27.5) 44.6 (27.5) 35.3(264) <0001

Role physical 20,3 (33.1) 22.9(35.0 15.6 (28.7) 0.004

Role emotional 25.2(38.8) 28.9(40.7) 18.5(34.3) 0.0005

Social functioning 47.2(28.0) 495 (28.8) 43.4(26.1) 0.004

Mental health 49.3(20.2) 50.8 (20.1) 46.6 {20.0) 0.007

Bodily pain 49.7(27.0) 51.8(27.9) 46.2 (26.8) 0.007

Vitality 36.0(19.7) 37.8(19.%) 33.1(19.4) .002

*v? tests were used for gender, Hoehn and Yahr stage, and treatment status; f-tests were used for age, duration of PD, and summary
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scores of the SF-36. Wilcoxon rank sum tests were used for the number of comorbiditics, and the number of drugs,

RESULTS

Seven hundred sixty two patients responded (response
rate 63.5%). Fifty-one percent of patients were men and
the mean age was 67 years. The mean duration of PD
was 9.5 years and 40% of patients were at Hoehn and
Yahr Stage 4 or 5 (fully developed and disabling PD).
Patients had on average one comorbidity and took three
kinds of drugs. More than 90% of patients were receiving
ambulatory care.

Among the 762 respondents, 467 (62.4%) reported TTO
values and the mean TTO was 6.16 (SD 2.55). Table |
shows the characteristics of participants according to the
availability of TTQ data. In terms of gender, age, duration
of disease, number of comorbidities, number of drugs, and
treatment status, the patients with and without TTQO data
were similar. Hoehn and Yabr stage and all domains of the
SF-36 were, however, significantly different, with the pa-
tients without TTO data having a more advanced stage of
disease and lower HRQOL.

In univariate analyses (Table 2), patients’ preferences
for their current health, as measured by TTO, were
significantly higher in men, in younger patients, in pa-
tients with a shorter duration of disease, and in patients
with less advanced disease stage. All of the summary
scores of the eight domains of the SF-36 were signifi-

cantly associated with TTO. As would be expected,
current health was valued more highly in patients with
better HRQOL.

After stepwise selection (P << 0.05) and the reintroduc-
tion of confounders, the significant predictors of TTO con-
sisted of gender (10.4 months stronger preference for cur-
rent health in men on a scale of 10 years), duration of
disease (0.5 months weaker preference for current health for
every year of disease duration), Hoehn and Yahr stage (2.6
months weaker preference for current health for every
progress in the stage), physical functioning (1.4 months
increment in preference for current health with each 10-
point improvement in function), social functioning (1.6
months increment in the preference for current health with
each 10-point improvement), and vitality (3.2 months in-
crement with each 10-point improvement) (Table 3). Two
other covariales, role physical and bodily pain, were also
included in the final model as confounder. The bootstrap
analysis confirmed the significance of ail these significant
predictors in the final model.

DISCUSSION

We have shown that longer duration of disease and
advanced Hoehn and Yahr stage were associated with a
lower preference for life. Male gender, higher scores on

Movement Disorders, Vol 18, No, 2, 2003
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TABLE 2. Univariate predictors of TTO

Correlation = S.E.
Variable (mean TTO * S E) P*

Gender <{).0001

Male (6.6 = 0.16)

Female (57017
Age =014 = 0.046 0.002
Duration of PD —=0,22 = 0.046 <000
Treatment status 0.003

Hospitalization 44 040

Ambulatory care (6.3x0.12)

No medical attention 5912
Hoehn and Yahr stage =0.34 £ 0.044 <0.0001
No. comorbidities 0.029 + 0.047 0.54
No. drugs —0.056 = (L.049 0.25
Summary score (0-100) of the

SF-36

General health 0,27 x (L0460 <(.0001

Physical functioning 0.39 = (1043 <0.0001

Role physical 0.22 = 0.047 <0.0001

Role emotional 0.21 £ 0.047 <(.0001

0.33 £ 0.044 <0.0001
<(,0001
<0.0001

<0.0001

Social functioning
Mental health 0.29 = (1.046
Bodily pain 0.20 = 0.046
Vitality T 037 £ 0044

~ *r-test was used for gender; analysis ot variance tor treatment status:
Spearman correlation for the number of comarbidities and the number
of drugs; Pearson correlation for age, duration of PD, Hochn and Yahr
stage. and summary scores of the SF-36.

S.E., Standard error of estimate.

physical functioning, social functioning, und vitality on
the SF-36 were associated with a higher preference for
life,

Our findings are consistent with and extend those from
prior reports in terms of HRQOL in patients with PD,
Palmer and colleagues reported that the preference for
life as measured by visual analogue scale was correlated
with physical functioning on the SF-36 among 60 PD
patients.!! Schrag and associates'? showed that HRQOL
was significantly lower in terms of physical functioning
and social functioning when 124 PD patients were com-
pared with the general population. Moreover, both do-
mains were associated with a decline in a patienUs pref-
erence for life, as measured by the EQ-50 method.'2
These studies used only univariate analysis, however,
and it was unclear whether these effects were con-
founded by other clinical covariates or other HRQOL
domains. We reinforced these studies in that our sample
size was large enough to detect meaningful associations
and clinical and demographic covariates were appropri-
ately adjusted. We can conclude that the preference for
life in patients with PD was significantly associated with
social functioning and vitality, independently of other
demographic and clinical indicators.

This finding then means that interventions that im-
prove social functioning or vitality would enhance the
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value of life for patients with PD, especially for less
advanced patients. Although the beneficial effect of so-
cial supports on HRQOL in PD patients are not vali-
dated, there was a report that social supports were sig-
nificantly associated with all domains of the SF-36
except physical functioning and bodily pain in 118 HIV
infected patients.2° Further investigation on the effect of
social supports on HRQOL in PD patients would be a
logical next step for improving the care of PD patients.

Furthermore, if social supports or other non-pharma-
cological interventions are tested and found to improve a
patient’s HRQOL, then adoption of such programs will
raise the cost of patient care, Formal cost-effectiveness
studies for social supports or other non-pharmacological
interventions will be mandatory to justify these costs.
Conventionally, intervention trials in PD have measured
profile-type HRQOL outcomes,' but it is patient’s pref-
erences thal are necessary for cost-effectiveness analy-
ses.2! The results of our study should help build bridges
between profile-type HRQOL measures, preference for
life measures, and cost-effectiveness analysis.

There are several limitations: 1) the response rate was
at a minimally acceptable level and a significant propor-
tion of respondents were unable to report TTO values.
Because the patients unable to report TTO values were
shown 10 be those in significantly advanced stages of PD
with lower values on the SF-36, we conjecture that the
poor response to survey and TTO may be partly due to
impairment of cognitive function. Interventions for so-
cial functioning and vitality probably need a certain level
of cognitive function as a prerequisite. Therefore, our
findings may not be applicable (o advanced PD patients
and it may be more important to improve physical func-
tioning for those patients. Our result implies that one
stage progress of Hoehn and Yahr stage may decrease the
preference for life by 2.6 months on a scale of 10 years;
2) we used utility, measured by TTO as preference for
life. Theoretically, preference for life is defined by stan-
dard gamble method, which valuates it directly by gam-

TABLE 3. Multiple linear regression predictors of TTO

Partial

Covariate Estimate  S.E. P R?
Gender (male vs, female) 0.87 0.22 <00001  (L.037
Duration of PD -0.040 0016 0.02 s
Hochn and Yahr stage -0.22 0.10 0.04 0.011
Physical functioning 0012 0.0059 0.04 0.011
Social functioning 0013 0.0051 0.01 0.016
Vitality 0.027  0.0070 0.0002  0.035

-0.0013  0.0037 0.7 0.00034
-0.0070  0.0047 0.14 0.0055

Role physical
Bodily patn

*F_test for the model P << 0.0001. Model R? = 0.26.
S.E.. Standard error of estimate.
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bling the current health on perfect health with some
mortality.'? Because standard gamble is difficult to be
conducted in survey study, we used TTO, and time span,
10 years in our study, should be taken into account in
interpreting our data; and 3) the final regression model
showed an R* was 0.26, which was relatively small. This
means that other critical covariates might be missing in
our model or that a significant part of preference for life
was influenced by individual variability. Schrag and as-
sociates??2? reported that depression score had the stron-
gest effect on the summary score of PDQ-39 using mul-
tivariate analysis. Because PDQ-39 is disease-specific
HRQOIL. measurement and already includes emotional
domain, it is quite natural that the result is influenced by
depression. Although SF-36 has mental health domain,
depression score may improve the R” in our analysis.
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