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Abstract
Parkinson’s disease is a common neuro-
degenerative disorder in elderly people.
Epidemiological studies of the disease can
be labour intensive. A two phase design
including a screening questionnaire as the
first phase has become a popular method
in prevalence studies of Parkinson’s dis-
ease. Such a design has many advantages
including less work for assessing physi-
cians and enhanced recruitment of people
to be screened. However, its wider appli-
cation may be questioned because valida-
tion has been limited to samples that are
drawn from hospitals (or clinics) and may
be inappropriate for a community setting.
This study assesses whether validating
screening questionnaire by using a hospi-
tal sample yields the same result as a
community based sample. Furthermore,
it seeks to establish whether the screening
instrument can be simplified to involve
less questions. The findings show that
some of the questions used in the screen-
ing phase yield diVerent responses when
comparing a hospital group with a com-
munity group. This study also provides a
simplified model of questions that may be
relevant for screening in the community
setting.
(J Neurol Neurosurg Psychiatry 2000;69:117–120)
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Parkinson’s disease is one of the two most
common neurodegenerative disorders in eld-
erly people. Most epidemiological studies sug-
gest that its prevalence is much lower in China,
Japan, and Africa but higher in the United
States, Europe, and South America (Zhang
and Roman1). Recent studies have used a two
phase design. In phase 1, participants are
screened using a symptom based questionnaire
and in phase 2, those who screened positive are
examined to confirm the diagnosis. This design
has advantages including less work for the
examining physicians and capacity to screen
more people. Screening questions can range
from very brief (for example,Tison et al2) using
only two questions to very detailed (for exam-
ple, Anderson et al3) involving 13 questions.
Currently, there is no consensus as to whether

the diVerences in screening questionnaires are
relevant to the validity of the studies. More
importantly, most of the screening question-
naires were validated using people already
diagnosed as having Parkinson’s disease and
being invited into the hospital setting for clini-
cal examination. This validation method may
be flawed because those with Parkinson’s
disease in the community may have much ear-
lier and more subtle signs than those already
diagnosed. Therefore the performance of the
screening questionnaire may be overestimated
when applied to a community setting.

This paper reports the developmental proc-
ess of a questionnaire specially designed for use
within the community setting. It has incorpo-
rated earlier design strategies with a sample of
patients already diagnosed as having Parkin-
son’s disease plus control subjects. An extra
step incorporated the same questionnaire being
applied to a random sample from the commu-
nity to test its performance and to compare the
sensitivity and specificity of the two settings.
The piloted questionnaire was then modified,
on the basis of statistical factor analysis, to
devise an eYcient and eVective tool that allows
screening of parkinsonism within the commu-
nity. This approach has optimised the number
of questions used to produce a tool that is easily
adapted to diVerent settings.

Method
The screening questionnaire was designed
using questions based on symptoms suggestive
of Parkinson’s disease. Although its purpose
was to screen for the disease, other causes of
parkinsonism would also be screened positive
and diVerentiation relied on the examination
phase. The questionnaire comprised 11 ques-
tions (appendix). Fifty six participants (16 with
Parkinson’s disease, two with essential tremor
along with 38 controls of similar age range, and
sex ratios) were invited into our hospital (called
the hospital group hereafter). The age range
was 53–86 (mean 70.6) years; male to female
ratio was 1:1. All were questioned by volun-
teers trained for this exercise. Specialist geri-
atricians or neurologists, blinded to the results
of the screening test or diagnosis, were then
asked to examine the patients. Subsequent to
the examination, the medications of the
subjects were disclosed to the examiners. The
questions and examined results were then
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analysed. The diagnostic criteria for Parkin-
son’s disease were based on those by de Rijk et
al4—namely, at least two of the following: rest-
ing tremor, bradykinesia, or rigidity, in the
absence of other apparent causes of parkinson-
ism. If a patient was already on levodopa and
historically had a good response, this was
regarded as strong supportive evidence pro-
vided that the assessment had been performed
by a specialist geriatrician or neurologist in the
past. Other causes for parkinsonism were
ascertained according to neurological exam-
ination and clinical history.

In the second stage, a random sample of 136
people (called the community group hereafter)
was drawn from a larger community sample of
507 people. These people were living in
random census districts, chosen by computer.
The people were approached door to door by
trained volunteers and asked to consent to the
study. They were tested with the same screen-
ing questionnaire by the same group of volun-
teers. Specialist geriatricians or neurologists
who were again blinded to the results of the
questionnaires or diagnosis were asked to
examine the subjects and the subjects’ medica-
tions were disclosed only after the assessment.
The questions and examination results were
again analysed.

Statistics and results
The participation rate of the community study
was 75%. The age range was 52–90 (mean of
69.8) years; the male to female ratio was 1:1.2.
Fourteen of the 136 people in the community
group had parkinsonism. Five had Parkinson’s
disease previously diagnosed by neurologists
and treated with levodopa with good responses.
Five were possible new patients (including one
who had both Parkinson’s disease and essential
tremor). Four had vascular causes of parkin-
sonism (two were previously diagnosed and
two were new). No other possible causes of
parkinsonism were found. One patient, diag-
nosed by his general practitioner as having
possible Parkinson’s disease, was found to have
no supportive signs by two specialists and
excluded. In one patient both the specialist
geriatrician and neurologist found the diagno-
sis inconclusive and a third opinion was sought
from a neurologist who rejected Parkinson’s
disease and the patient was excluded.

The data were analysed initially for diVer-
ence in sensitivity. The questionnaire per-
formed equally well with 100% sensitivity in
the hospital group and the community group if
screening positive for parkinsonism meant
answering “yes” to any one of the 11 questions.
The specificity was only 45% in the hospital
group and 41.7% in the community group.
The test of significance of two proportions5 was
applied to both groups to discern if the
proportion of positive responses to individual
questions in the questionnaire was similar (or
diVerent) between the groups. Those questions
that had similar proportions of true positive
responses for parkinsonism and false positive
responses for absence of parkinsonism, be-
tween the two groups, were used to build a
model for prediction of parkinsonism.

Each question was analysed for true positive
or false positive responses based on the
subjects’ clinical status. Proportions of subjects
who were truly positive for parkinsonism in the
hospital group were compared with the com-
munity group question by question. Likewise,
proportions of subjects who were falsely
positive were compared between the groups
(table 1).

Those questions that did not have a
significant diVerence between the hospital
group and the community group for parkin-
sonism and no significant diVerence between
the groups for absence of parkinsonism were
chosen for consideration in the final model.
The questions that fulfilled the criteria were 3,
4, 5, 6, and 11. There was at least one
significant diVerence between the hospital
group and community group for the other
questions.

For the five questions (3,4,5,6,11) in the
final model, an arbitrary cut oV point value of
0.5 was used to predict parkinsonism in the
final analysis. The purpose of a cut oV point
was such that when an estimated response
function value was greater than a cut oV point
value, the person was classified as having
parkinsonism. An alternative cut oV point
(acquired by minimising a measure which is
the absolute value of the diVerence of sensitiv-
ity and specificity divided by the overall correct
classification rate) was tested as well. Using the
cut oV point value, the sensitivity, specificity,
and overall correct classification could then be
calculated. Fisher’s exact test was used to
obtain the p value of the association. Both
multivariate and stepwise logistic regression6

were used to build the model for predicting
whether a person had parkinsonism or not and
a reduced model which consisted only of ques-
tions 3, 4, and 5 was formed. The result from
this reduced model is given in table 2.

The likelihood ratio test was used to
compare this reduced model with the full
model (comprising questions 3, 4, 5, 6, and 11)

Table 1 Results of testing the proportions of positive
response in each of the questions

Question Status P1 P2 p Value Both NS

1 Pkm 1.0 0.5625 0.0028
No pkm 0.15 0.1167 0.5809 No

2 Pkm 0.9375 0.5625 0.0143
No pkm 0.1250 0.1167 0.8878 No

3 Pkm 1.0 0.8125 0.0688
No pkm 0.3 0.3833 0.3424 Yes

4 Pkm 0.5625 0.5625 1.0
No pkm 0.05 0.1 0.3324 Yes

5 Pkm 0.75 0.6875 0.6942
No pkm 0.05 0.15 0.0977 Yes

6 Pkm 0.3750 0.4375 0.7189
No pkm 0.05 0.1333 0.1486 Yes

7 Pkm 0.9375 0.625 0.0325
No pkm 0.1750 0.0833 0.1033 No

8 Pkm 0.5625 0.1875 0.0285
No pkm 0 0 NA No

9 Pkm 0.8125 0.25 0.0014
No pkm 0.025 0.05 0.5032 No

10 Pkm 0.6875 0.625 0.7097
No pkm 0.025 0.2083 0.0065 No

11 Pkm 0.8125 0.625 0.2382
No pkm 0.1750 0.2833 0.1741 Yes

P1=proportion of subjects who were truly positive for
parkinsonism (pkm) in the hospital. group
P2=proportion of subjects who were truly positive for
parkinsonism in the community group.
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for significant diVerence. The hypothesis was
that the coeYcients for the variables (or ques-
tions) excluded were equal to zero. As the p
value was 0.5122, exceeding 0.05, we con-
cluded that the reduced model was as good as
the full model. Therefore, the stepwise (or
reduced) model would be preferred (that is,
questions 3, 4, and 5).

Questions 4 and 5 were important variables
in the full (five questions) model based on
Wald statistics.6 If we attempted to reduce the
model further by choosing these two questions
only, we found that a higher sensitivity of
90.6% was achieved (cut oV point of 0.0311).
However, this could not replace the full model
based on the likelihood ratio test at the 5% sig-
nificance level because the p value was 0.0399.
An appealing aspect of this model was its
higher sensitivity albeit with lower specificity
and overall correct classification (table 2).

Discussion
Epidemiology is labour and time intensive.
Tools or questionnaires that can act as a sensi-
tive filter mechanism may enhance eYciency,
especially in conditions with subtle early clini-
cal features (for example, Parkinson’s disease).

Screening questionnaires currently available
have been evaluated in hospital (or clinic)
based samples with questionable applicability
for community studies. The number of ques-
tions has varied from two to 13 with little
knowledge whether the selection of questions
may cause any diVerence in a community
setting. The present study has sought to
overcome both these shortcomings. The com-
parison of questionnaire responses with clinical
impressions from blinded assessors has meant
that the clinical relevance of questions could be
tested. In addition, blinded examiners could
not assume that any of the subjects automati-
cally had definite Parkinson’s disease or did not
have the disease. Care was taken in making the
diagnosis of possible Parkinson’s disease in the
community group and if in doubt, an inde-
pendent neurological opinion was sought. It
should be stressed that the diagnosis of Parkin-
son’s disease is only about 80% accurate even
among experts.7

Although the full set of 11 questions would
yield 100% sensitivity for detecting parkinson-
ism in both hospital and community settings,
there were significant diVerences between
responses to many individual questions be-
tween the two groups, thus casting doubt on
earlier studies which employed hospital vali-
dated tools with few questions and applied
them to community studies.

The present questionnaire shows that only
questions 3, 4, 5, 6, and 11 were equally
relevant to both groups. When subjected to
multivariate stepwise logistic regression, only
questions 3, 4, and 5 were relevant. Thus the
adaptation of the initial questionnaire could be
refined to a choice of three questions which
were suYciently statistically robust to be
relevant to both hospital and community stud-
ies of Parkinson’s disease. To achieve a high
sensitivity (84.4%) and specificity (86.3%), a
positive response was required to at least two of
the three questions (cut oV point 0.1216).
Higher sensitivity can be achieved (90.6%)
albeit at a cost of lower specificity (80.6%) if a
positive response means “yes” to either ques-
tions 4 or 5 (cut oV point 0.0311).

Tremor was not found to be a good
discriminating question, which is in contradis-
tinction to the results of Mutch and Meneghini
and others.8 9 These authors validated their
questionnaires using hospital or clinic subjects
and found tremor and gait problems as key
questions in ascertaining Parkinson’s disease.
Tremor was not a reliable predictor in the
community group possibly because this symp-
tom is more likely to alert people to present
earlier and therefore they are likely to be diag-
nosed earlier than those without. This explana-
tion is confirmed by the result in table 1. In the
hospital group 93.7% of people with Parkin-
son’s disease identified tremor, by contrast with
only 62.5% of the community group. Anderson
et al10 claimed that unrealistic testing (for
example, the use of patients in hospital only)
tended to indicate a better performance of the
screening method than would happen in an
actual survey.

Our validation study yielded a higher
percentage of parkinsonism (just over 10%)
than generally quoted in the literature. This
may be partly explained by the fact our
lower age cut oV point is older (aged 52). Fur-
thermore, a large percentage (seven out of 14
patients, five with Parkinson’s disease and two
with vascular causes) were newly diagnosed.
These new patients may have been missed by
the traditional methods, such as mail survey of
general practitioners. Our result accords with a
recent community study by Bennett et al11

which reported that parkinsonian signs are
extremely common in elderly people (of the
order of 15% for people aged 65–74, 30%
from 75–84, and 50% aged 85 years and
over).

In conclusion, to our knowledge this is the
first study that has attempted to determine how
well screening questions for parkinsonism
actually perform in a community setting. It also
used statistical methods to build up a useful
model of predicting parkinsonism which may
be adopted for future epidemiological studies.

This study is supported by the NSW Health Department, the
ACMA, and the RACP.
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Appendix

(1) Have you noticed that you become more clumsy or have more diYculty with tasks that involve fine
hand control: ß Yes ß No

for example, doing up your buttons
using a screwdriver
BUT not caused by rheumatism, arthritis, or strokes

(2) Has your handwriting changed and become smaller compared to when you were young? ß Yes ß No
(3) Do you feel you move more slowly or stiZy? ß Yes ß No
(4) Do you walk with a stooped posture? ß Yes ß No
(5) Have you noticed that you don’t swing your arms when you walk as much as you used to? ß Yes ß No
(6) Do you find it diYcult to start walking from a standstill or have diYculty in stopping suddenly when

you want to? ß Yes ß No
(7) Have you noticed a tremor of your hands, arms, legs, or head? ß Yes ß No
(8) Do you have a lack of facial expressions or tend to drool with your mouth half-open? ß Yes ß No
(9) Have you noticed that your voice has become softer or more monotonous? ß Yes ß No

(10) When you turn, do you lose balance or do you need to take quite a few steps to turn right around? ß Yes ß No
(11) After you sit down, do you find it diYcult to get up again? ß Yes ß No
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