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Abstract
Objectives—To identify the clinical and
demographic factors that are associated
with a poor quality of life in patients with
Parkinson’s disease.
Methods—233 of a total of 245 patients
identified in a community based study in a
Norwegian county participated in the
study. Quality of life was measured by the
Nottingham Health Profile (NHP). The
results were compared with those in 100
healthy elderly people. Clinical and demo-
graphic variables were determined during
a semistructured interview and by clinical
examination by a neurologist. Multiple
regression analyses were used to deter-
mine which variables were associated with
higher distress scores.
Results—Patients with Parkinson’s dis-
ease had higher distress scores than the
healthy elderly people for all the NHP
dimensions. The variables that most
strongly predicted a high total NHP score
were depressive symptoms, self reported
insomnia, and a low degree of independ-
ence, measured by the Schwab and Eng-
land scale. Severity of parkinsonism
contributed, but to a lesser extent. Nearly
half the patients with Parkinson’s disease
reported lack of energy, compared with a
fifth of the control group. Severity of
depressive symptoms and a higher score
on the UPDRS motor subscale only partly
accounted for this finding. Only 30% of the
variation in NHP energy score was ex-
plained by the predictive variables identi-
fied in this study.
Conclusions—Parkinson’s disease has a
substantial impact on health related qual-
ity of life. Depressive symptoms and sleep
disorders correlated strongly with high
distress scores. Patients with Parkinson’s
disease should be examined for both con-
ditions, which require treatment. Low
energy was commonly reported and may
be a separate entity of Parkinson’s dis-
ease.
(J Neurol Neurosurg Psychiatry 1999;66:431–435)

Keywords: Parkinson’s disease; quality of life; multiple
regression analysis

Medical treatment and management of pa-
tients with Parkinson’s disease has concen-
trated on preserving normal life expectancy
and limiting motor disabilities. The disease,
however, also aVects patients’ health related
quality of life in many other ways.1–4

The term health related quality of life
describes distress and functional impairment
that may be influenced by disease. There are
many scales to measure diVerent aspects of
quality of life, both generic and disease
specific.5 6 The objective of most studies of
quality of life in patients with Parkinson’s
disease has been to develop Parkinson’s disease
specific scales or to validate existing generic
scales for this patient group.7–9 Several recent
studies of new medical treatments have also
used one or more of these scales to evaluate the
total impact of the new drugs on patients’
wellbeing.10

The motor syndrome of parkinsonism has
been expected to be the most important deter-
minant of patients’ distress, and management is
primarily directed towards improving parkin-
sonian disability. This view was endorsed by
Peto et al7 who found that tremor and stiVness
were associated with lower quality of life,
measured by the Parkinson’s disease question-
naire (PDQ-39). Several other complaints
related to Parkinson’s disease such as depres-
sion, sleep disturbances, and side eVects of
drug therapy may increase the patients’ dis-
tress; however, the eVects of diVerent clinical
and demographic characteristics on health
related quality of life in Parkinson’s disease
have not been adequately studied. A better
understanding of what features of the disease
have the greatest impact on the patients’
wellbeing are important in developing new and
improved management plans in Parkinson’s
disease.

The aim of the present study was to investi-
gate the impact of diVerent clinical features and
demographic variables on the health related
quality of life in Parkinson’s disease, which was
measured with the Nottingham Health Profile
(NHP).11–13 We examined an unselected com-
munity based group of patients with Parkin-
son’s disease and compared the level of distress
among these patients with the quality of life
measurements in a control group of healthy
elderly people. Total NHP score and scores on
the diVerent quality of life dimensions—
namely, emotional reactions, energy, pain,
physical mobility, sleep, and social isolation—
were measured. We used multiple regression
analysis to explore the predictive values of
clinical and demographic variables that were
likely to reduce quality of life.

Patients and methods
PATIENTS

This study was part of a prevalence study in the
county of Rogaland, Norway. On 1 January
1993, the prevalence day, 245 patients were
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known to have Parkinson’s disease. The preva-
lence rate was 110.9 per 100 000 inhabitants.14

Patients living at home and in institutions were
included and complete case ascertainment was
attempted through an extensive search for
patients known to the specialist neurological
service, the general practitioners in the area,
nursing homes, district nurses, and home
health workers. The patients were diagnosed
according to explicit diagnostic criteria.15 Two
hundred and thirty three (115 men and 118
women) of the 245 patients were included in
the quality of life study. Three patients died
between the prevalence date and scheduled
examination. Seven patients could not partici-
pate because of severe dementia and two
patients refused to take part in the evaluation
programme. Table 1 shows the characteristics
of the patients. We also studied a control group
of 100 healthy and well functioning elderly
patients on routine visits to their general prac-
titioners (GPs). They did not have disorders
causing important disability, such as cancer
and major cardiac disease. The control group
had the same sex and age distribution as the
patients with Parkinson’s disease. The Norwe-
gian ethics committee approved the study.

EVALUATION PROGRAMME

All patients were interviewed and examined
between September 1992 and May 1993 in an
evaluation programme consisting of two con-
secutive 1 hour consultations held within a
month of one another. The quality of life ques-
tionnaire was given to the patients at the first
consultation, completed at home, and returned
at the second consultation. The patients in the
control group were given the questionnaire at
the GP clinic and they returned it by mail.

STUDY VARIABLES

We evaluated several possible prognostic vari-
ables for health related quality of life, both

clinical and demographic. Parkinsonian dis-
ability was measured by the unified Parkinson’s
disease rating scale (UPDRS) including Hoehn
and Yahr stage and Schwab and England
scale.16–18 We used this scale to obtain scores for
several clinical factors that we thought might
have an impact on quality of life (table 1). We
calculated a total tremor score by adding the
scores on question 20 and 21 on the motor part
of UPDRS (tremor at rest and action or
postural tremor of hands). Rigidity was
measured by the scores on question 22,
akinesia by adding the scores on question 23,
24, 25, and 26 (finger taps, hand movements,
and rapid alternating movements of hand, and
leg agility). Postural abnormalities were
measured by adding the scores for questions 29
and 30 (gait and postural stability). Dyskinesia
and motor fluctuations were recorded as being
present or not present. In addition we noted
whether patients’ symptoms were dominated
by tremor, or akinesia, or were mixed; which
side was most aVected (left/right); duration of
disease; daily levodopa dose; if the patient
reported nocturnal sleep disturbances, and
age, sex, and marital status. We also evaluated
mental function (mini mental state examina-
tion, MMSE)19 and depression (DSM-III-R for
major depression and the Montgomery and
Åsberg depression rating scale, MADRS).20 21

Table 1 lists the possible prognostic variables
considered in this study.

Quality of life was measured with the
Nottingham health profile (NHP) part 1, a
generic, health related quality of life question-
naire. Part 1 of the NHP measures self assessed
quality of life in six dimensions: emotional
reactions, energy, pain, physical mobility, sleep,
and social isolation. Respondents answer “yes”
or “no” to a total of 38 questions. The answers
are weighted: a score of 0 indicates no
problems within an area and a score of 100
indicates all possible problems within an area.
The NHP has been extensively tested for valid-
ity and reliability.11–13 The translation into Nor-
wegian was done according to international
principles.

DATA ANALYSIS

The results are presented as rates and propor-
tions. Because of highly skewed distributions of
the variables we used a non-parametric test
(Mann-Whitney test) to compare the results
from the two groups. We used Fisher’s exact
test to analyse frequency results. All the signifi-
cance tests were two tailed. We used regression
analysis (SPSS) to explore the association
between the possible prognostic variables and
reduced quality of life. It should be noted that
we formally tested for normality applying
Lilliefors test. This test showed that the stand-
ardised residuals deviations from normality
were small. Taking into consideration our large
data set, these deviations become negligible. In
addition, we tested for interaction eVects
among explanatory variables that on theoreti-
cal grounds could contain such eVects. These
were between depression and physical impair-
ment as measured by both Schwab and
England and UPDRS motor, and depression

Table 1 Mean demographic and clinical data in 233
patients with Parkinson’s disease

Age (y) 73.6 (8.4)
Sex (% female) 51
Living alone (%) 39.2
MADRS total score 8.0 (6.2)
Major depression (DSM III R) 7.7%
MMSE total score 24.4 (6.9)
Nocturnal sleep disturbances (%) 60.3
Duration of disease (y) 6.3 (5.3)
Daily levodopa dose (mg) 496 (233)
Side mostly aVected (%):

Left 38.9
Right 50.0
Symmetric 11.1

Parkinson type (%):
Tremor 11.4
Akinetic 20.4
Mixed 68.2

UPDRS:
Total score 49.3 (26.2)
Part 1 score 3.8 (2.8)
Part 2 score 14.6 (8.9)
Part 3 score 28.4 (15.8)
Part 4 score 2.7 (3.3)

Hoehn and Yahr stage 2.9 (1.1)
Schwab and England score 67.5 (23.7)
Tremor score 3.5 (3.4)
Postural abnormalities score 3.0 (1.9)
Rigidity score 3.7 (3.3)
Akinesia score 11.0 (6.5)
Dyskinesias (%) 22.9
Motor fluctuations (%) 20.4

Values in parenthes are SD.
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and sleep disorders. None of these interaction
eVects were found significant at the 5% level.

Results
DESCRIPTIVE DATA

The mean age in the patient population was
73.6 (SD 8.4) years, in the control group 72.8
(SD 8.2) years. In both groups there was an
equal distribution between men and women.
For all the dimensions measured with NHP
patients with Parkinson’s disease had a lower
quality of life, reflected by higher scores, than
the healthy elderly people. Patients with
Parkinson’s disease had the highest score in the
dimension of physical mobility, but the dimen-
sions of sleep and energy also received high
distress scores. The mean total NHP score for
patients with Parkinson’s disease was 137,
compared with 68 for the healthy elderly group
(table 2).

MULTIPLE REGRESSION ANALYSIS

Because the possible predictive clinical and
demographic variables for decreased quality of
life may be interrelated, with ample room for
confounding, we analysed the data by use of
multiple regression analyses. Table 1 lists the
variables presumed to aVect health related
quality of life and which were included in the

analyses as independent variables. As depend-
ent variables we entered NHP total score as
well as all six dimensions of the NHP
separately.

Table 3 shows that depressive symptoms,
sleep problems, and low Schwab and England
score were the variables that had the most det-
rimental eVect on overall quality of life,
measured by total NHP score. Higher levodopa
dose also contributed to the model (p<0.05).
The full model explained 54% of the variance
of the total NHP score (adjusted R2).

The subscore for emotional reactions in the
NHP correlated strongly with MADRS score;
no other variable was included at the 5% level
of significance. The model explained 28% of
the variance of the NHP emotional reactions
score.

Problems of low energy were mostly affected
by degree of depressive symptoms, but also
higher levodopa dose and a higher score on the
UPDRS motor scale contributed to a higher
distress score. The model explained 30% of the
variance of the NHP energy score.

Higher score in the dimension of pain was
predicted by the degree of depressive symp-
toms and more advanced disease as measured
by higher Hoehn and Yahr stage. The full
model did, however, only explain 17% of the
variance in the NHP pain score.

Fifty seven per cent of the variance of the
score in the dimension of physical mobility
could be explained by Schwab and England
score, age, sleep problems, and higher levodopa
dose.

The sleep dimension of the NHP correlated
strongly with self reported nocturnal sleep dis-
turbances and in addition a high levodopa dose
contributed to the predictive power of the
model.

The factors that contributed most to higher
degree of social isolation were depressive
symptoms, higher Hoehn and Yahr stage, and
sleep disturbances.

Discussion
This study showed that Parkinson’s disease
aVects health related quality of life and that
patients with Parkinson’s disease had higher
levels of distress than healthy elderly people in
all the dimensions measured by the NHP. The
clinical factors that showed the highest predic-
tive value for total NHP score among the
patients with Parkinson’s disease were depres-
sion measured by MADRS, sleep disorders,
and a low degree of independence (measured

Table 2 Mean NHP scores and percentage of patients reporting problems within each NHP dimension in patients with Parkinson’s disease (PD) and
elderly controls

Emotional
reactions Energy Pain Physical mobility Sleep Social isolation Total NHP

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Mean
(SD)

%
With
problems

Parkinson’s
disease n=233

13.1
(17.0)

53 26.3
(33.3)

46 22.0
(24.6)

67 41.2
(31.7)

80 27.2
(28.4)

73 20.4
(23.6)

53 137.1
(97.3)

93

Healthy elderly
n=100

6.3
(13.5)

27 10.0
(21.2)

22 13.5
(22.5)

9 11.1
(16.2)

41 19.4
(28.4)

49 10.8
(17.6)

34 67.6
(83.7)

76

Scores range from 0 indicating no problems to 100 indicating all possible problems within an area. All of the diVerences between the values of the two groups are
significant at the 1% level (p<0.01), Mann–Whitney test.

Table 3 Correlation of clinical factors with NHP total score and the NHP subdimensions.
Regression coeYcients, standard error (SEM), t values, p values, and adjusted R2

Variable
Univariate
regr coeV

Multivariate
regr coeV SEM t Value p Value

Adjusted
R2

NHP total score:
MADRS score 10.06 5.23 0.95 5.53 0.000 0.54
Sleep disorders 55.30 65.6 6.33 0.000
Schwab and England −2.76 −1.95 0.27 −7.24 0.000
UPDRS motor 3.60 1.63 0.78 2.10 0.037
Levodopa dose 0.13 0.07 0.02 3.47 0.001

Emotional disorders:
MADRS score 1.44 1.35 0.16 0.50 0.000 0.28

Energy:
MADRS score 2.78 2.27 0.33 6.89 0.000 0.30
UPDRS motor 0.81 0.39 0.15 2.68 0.008
Levodopa dose 0.03 0.02 0.01 2.13 0.034

Pain:
MADRS score 1.04 1.14 0.29 3.98 0.000 0.17
Hoehn and Yahr score 0.74 0.63 0.16 3.93 0.000
Major depression 7.04 24.47 3.79 0.000

Physical mobility:
Schwab and England −1.07 −0.96 0.07 −13.1 0.000 0.57
Age 1.68 0.50 0.19 2.57 0.011
Sleep disorders 4.25 8.35 2.95 0.004
Levodopa dose 0.02 0.01 0.01 2.14 0.034

Sleep:
Sleep disorders 31.52 36.3 12.2 0.000 0.42
Levodopa dose 0.02 0.01 0.01 2.34 0.020

Social isolation:
MADRS score 1.79 1.19 0.22 5.36 0.000 0.34
Hoehn and Yahr stage 1.09 0.81 0.14 5.95 0.000
Sleep disorders 8.09 7.24 2.75 0.006
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by the Schwab and England scale). Severity of
parkinsonism contributed to a lesser extent to
the patients’ self reported distress. These
results have important implications for the
optimal management of patients with Parkin-
son’s disease.

Quality of life measurements are increasingly
used to evaluate medical treatment and total
patient management.10 22 23 However, a lack of
agreement on the definition of quality of life
means that a wide range of quality of life
profiles and indices are used to assess health
related distress. Such variety has complicated
the validation and comparison of findings. The
scales that measure diVerent aspects of health
or quality of life can be divided into those based
on observation or examination by trained
health personnel and those based on the
patient’s self assessed quality of life. Self
assessment is generally used in clinical and epi-
demiological work, and the previously pub-
lished studies describing quality of life in
patients with Parkinson’s disease all used this
approach. We chose the NHP because it meas-
ures aspects of quality of life that are relevant to
patients with Parkinson’s disease. In addition it
has undergone rigorous testing for reliability
and validity and it is easy to administer, under-
stand, and answer. The NHP was also used in
the large study of Sinemet CR in early Parkin-
son’s disease.10 Because the NHP was devel-
oped to measure eVects on quality of life at the
severe end of ill health a limitation is that the
results may be highly skewed in many patient
groups and that small improvements may not
be detected.

Most earlier studies describing quality of life
in patients with Parkinson’s disease have been
performed to develop or validate methods of
measuring the patients’ health related distress.
These studies have not been designed to
describe quality of life in the general Parkin-
son’s disease population or to examine the pre-
dictive value of diVerent Parkinson’s disease
related clinical and demographic factors for self
reported distress. None the less, these earlier
studies confirm that Parkinson’s disease has an
important impact on the patients’ life, and that
this influence may originate from several
diVerent aspects of the disease. Unlike the pre-
vious studies we set out to examine health
related quality of life in an unselected group of
patients with Parkinson’s disease. We studied
the patients recruited from a community-
based prevalence study,14 and the high rate of
participation in this study (233 of the 245
patients) suggests that the performed analyses
should provide valid information on the health
related quality of life of patients with Parkin-
son’s disease.

The mean age of the patients reflects an
older patient population than is seen in hospi-
tal based studies, and a higher degree of other
diseases at this higher age would be expected. It
is entirely possible that concomitant diseases
might also have influenced motor function.
The control group consisted of 100 elderly
subjects. We did not include patients with can-
cer or major cardiac disease. Because the
prevalence of these diseases is the same in

patients with Parkinson’s disease as in the gen-
eral population, this limits the comparability of
the groups, and accentuates the diVerences
between the patient group and the control
group. The controls were not evaluated in an
identical way to the parkinsonian patients and
it is possible that this may have influenced the
results. Both the patient and the control group
did, however, complete the quality of life ques-
tionnaire independently at home.

The physical disability caused by Parkinson’s
disease has traditionally been regarded as the
most important feature of the disease that causes
distress, and it has received the most attention in
the management of patients with Parkinson’s
disease. In our unselected patients with Parkin-
son’s disease we found that increased physical
disability made only a small contribution to the
decrease in the health related quality of life. This
does not accord with the results of a study by
Peto et al,7 which showed that tremor and rigid-
ity correlated strongly with a higher distress
score. This may be because the variables are
highly intercorrelated and the results of Peto et al
were based on univariate analyses. We wanted to
identify the prognostic value of several diVerent
factors so we adjusted for such intercorrelations
by using multiple regression analyses. We do,
however, also report the univariate regression
coeYcients of those variables that contributed
significantly to the multivariate model. This
shows that there was a tendency towards higher
regression coeYcients for depressive symptoms
and sleep disorders in the multivariate model; all
the other variables showed slightly lower values.

Depression and the presence of sleep disor-
ders explained the largest part of the higher
level of distress. Earlier studies of the same
patient population showed that depression was
common in Parkinson’s disease. Tandberg et
al24 found that 5.1% of the patients had major
depression and that 45.5% had had milder
depressive symptoms. The importance of
depression in Parkinson’s disease has also been
shown in several other studies.25 This under-
lines the importance of diagnosing depressive
symptoms in patients with Parkinson’s disease
and treating them when appropriate.

Earlier studies have shown that many
patients with Parkinson’s disease complain of
sleep disorders.26 27 Early and frequent waken-
ing, cramps, pains, and nightmares are com-
mon at night. Our results show that these com-
plaints had an important impact on patients’
quality of life, and were more predictive of dis-
tress than increased physical disability. A
higher mean levodopa dose showed a small, but
significant association with lower quality of life.
It is, however, not clear if this association was
due to levodopa itself, or a reflection of the
probability that higher levodopa doses are
given to patients with a more advanced disease.

The NHP part 1 examines diVerent dimen-
sions of quality of life. In the dimension of
emotional reactions patients with Parkinson’s
disease scored higher (worse) than the healthy
elderly group. In the multiple regression analy-
sis the only variable that showed a strong
correlation with a high score in this dimension
was the MADRS score. This shows that there is
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good correlation between depressive symptoms
assessed by physicians and the patients’ self
reported emotional distress.

In the dimension of physical mobility
patients with Parkinson’s disease had, as
expected, much higher scores than the healthy
elderly people. Disease specific scales are,
however, more likely to give a more compre-
hensive picture of disability than NHP.28 Over
two thirds of the patients in our study reported
problems caused by pain. This result can prob-
ably be ascribed both to parkinsonism itself
and to the increasing secondary muscle stiV-
ness of advanced Parkinson’s disease. The
multiple regression analysis showed that as well
as advanced Parkinson’s disease, depressive
symptoms predicted a higher pain score.
Again, this emphasises the importance of diag-
nosing and treating depression in patients with
Parkinson’s disease.

Nearly half the patients in our study reported
lack of energy, and the score in this dimension
was much higher than for the healthy elderly
people. The rating scales normally used to
assess patients with Parkinson’s disease are not
designed to uncover this important finding.
Multiple regression analysis showed that de-
pression may account for some of the variance
in the NHP score, but also that a higher score
on the UPDRS motor subscale had predictive
value. It has previously been claimed that
fatigue is an independent symptom of Parkin-
son’s disease and that it is not solely the result
of disability, insomnia, depression, or other well
recognised features of the disease.29 Our results
show that complaints of low energy can only
partly be explained by the other features of the
disease and thus indicate that fatigue may be a
symptom of the cerebral pathological process
of Parkinson’s disease. This possibility needs to
be explored further.

This study shows that Parkinson’s disease has
a substantial impact on health related quality of
life. Patients with Parkinson’s disease had higher
distress scores, not only for the obvious dimen-
sions of physical mobility and emotional reac-
tions, but they also reported more pain, less
energy, more social isolation, and more sleep
disorders than healthy elderly people. Multiple
regression analysis showed that depressive
symptoms, presence of sleep disorders, and low
degree of independence were the variables that
most strongly predicted the total NHP score. We
also showed that low energy was commonly
reported by patients with Parkinson’s disease
and that this complaint could be a manifestation
of Parkinson’s disease itself. The realisation that
Parkinson’s disease aVects patients’ lives in
many areas other than physical disability en-
hances our ability to detect and treat these
symptoms and to develop new treatments aimed
at improving all aspects of Parkinson’s disease
and thus giving these patients as good a quality
of life as possible.

We thank Assistant Professor Kjell Jørgensen, Norwegian
School of Management, for his work with the statistical analyses.
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