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Objective: Drug-induced extrapyramidal symptoms (DIEPS) often substantially compromise quality of life (QOL) of
patients receiving drugs with central antidopaminergic activities. A lack of comprehensive screening method based upon
patients' subjective symptoms for detecting DIEPS appears to have prevented pharmacists from delivering satisfactory
pharmaceutical care for these patients. Thus, we have attempted to develop a comprehensive questionnaire for screening
patients having higher risks of developing DIEPS.
Methods: One hundred fourteen outpatients taking gastroprokinetic drugs (itopride, cisapride, trimebutine, domperi-
done and metoclopramide) at least 2 weeks participated in the study. One patient with familial Parkinson disease served
as a positive reference. They undertook a questionnaire consisting of 9 comprehensive questions written in non-technical
words that were aimed to detect typical symptoms of Parkinsonism including akathisia and dyskinesia. Each symptom
was scored in a semiquantitative scale [i.e., from 1 (not at all) to 5 (very much)] by the patients.
Results: Of the 108 subjects who successfully completed the questionnaires, 43 gave scores 2 or greater indicating the
presence of DIEPS. However, no statistically signiˆcant correlations were observed between the scores of any possible
pairs of the questionnaire items. Five subjects had a mean questionnaire score of equal to or greater than 1.6, and the
patient with familiar Parkinsonism had the highest mean score of 1.9. Conclusion: The questionnaire presented herein
detected 4 patients with suspected DIEPS. Further studies should be warranted to assess whether it would be useful for
pharmacists as a screening tool for DIEPS in patients having higher risks of DIEPS.
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INTRODUCTION

Adverse drug reactions (ADRs) are associated with
impaired quality of life (QOL) of patients despite
that responsible drugs elicit adequate therapeutic
e‹cacy.1) Early detection of ADRs in patients with
chronic illness is particularly important for accom-
plishing a long-term pharmacotherapy with satisfac-
tory QOL. Among the ADRs encountered in phar-
maceutical care of patients who are on a chronic ad-
ministration of antipsychotic drugs, gastroprokinetic
drugs (e.g., metoclopramide) or antidepressants,
drug-induced extrapyramidal symptoms (DIEPS) are
most often associated with impaired QOL of the
patients.2)

Many gastroprokinetic drugs (domperidone,3)

metoclopramide,4) clebopride malate5) and others)

possess central antidopaminergic properties. They
have been often implicated to be responsible to
DIEPS in many anecdotal reports. While cisapride6)

and itopride hydrochloride,7) are weak and peripheral
dopamine D2 receptors blocking properties, they may
also be associated with the development of DIEPS.
The prevalence of gastroprokinetics-associated
DIEPS would be lower than that of antipsychotics-as-
sociated one. However, because numbers of patients
receiving gastroprokinetic drugs are far greater than
those receiving antipsychotics, gastroprokinetics-as-
sociated DIEPS should not be underscored.

While several methods have been developed for de-
tecting DIEPS in patients taking antidopaminergic
drugs [e.g., the Extrapyramidal Symptom Rating
Scale (ESRS),8) the St. Hans Rating Scale for Ex-
trapyramidal Syndromes (St. Hans EPS),9) and the
Drug-Induced Extrapyramidal Symptoms Scale
(DIEPSS)10)], they are in general rather complicated
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and di‹cult to implement in clinical practice particu-
larly for pharmacists. Because substantial knowledge
and skills are required to utilize these methods, the
previous methods have been used rarely in the prac-
tice of pharmaceutical care by pharmacists. For in-
stance, the ESRS8) consists of 3 subscales for Par-
kinsonism (8 items and clinical global impression),
dystonia (2 items), and dyskinesia (7 items and clini-
cal global impression). Each item is to be rated on 7
or 9point scales. The St. Hans EPS consists of 4 sub-
scales for hyperkinesia (8 regional body areas and
summative evaluation), Parkinsonism (8 items and
summative evaluation), akathisia, and dystonia. In
addition, severity of each symptom is to be rated on a
7point scale.9) The DIEPSS developed in Japan con-
sists of 4 subscales for Parkinsonism (5 items),
akathisia, dystonia, and dyskinesia in combination
with a global evaluation. Each item of assessment is
to be rated on a 5point scale.11) In this context, we
decided to develop a more comprehensive screening
questionnaire system based upon patients' subjective
symptoms in order to facilitate pharmacists' contri-
bution to therapeutic monitoring of patients having
higher risks of DIEPS. Here, we present such a ques-
tionnaire and discuss its usefulness based upon the
results obtained from our ˆrst attempt to use the
questionnaire in ambulatory patients.

MATERIALS AND METHODS

One hundred fourteen ambulatory patients who
were given gastroprokinetic drugs (i.e., itopride
hydrochloride, cisapride, trimebutine maleate, domp-
eridone and metoclopramide) for at least more than 2
weeks were recruited from those visiting at Nippon
Medical School Tama-Nagayama Hospital in Novem-
ber 1998. A 77 year-old female patient who was diag-
nosed as having familial Parkinson's disease was also
recruited from ambulatory patients and she served as
a positive reference for assessing the validity of the
questionnaire. When she underwent the question-
naire, she had refrained from taking her antiparkin-
son drugs for 4 weeks for a scheduled ophthalmologi-
cal operation. All patients were explained the purpose
of the study fully and informed consent was obtained
from each of them. The research protocol had been
approved by the institutional review board (IRB) of
the hospital before the study began. Demographic
data of the patients (e.g., age and sex) and other
relevant medical information (e.g., underlying dis-

ease, concurrently prescribed gastroprokinetic drugs)
were retrieved from their medical records and inter-
view to patients.

The newly developed questionnaire for detecting
DIEPS consisted of questions aimed to detect 9
representative symptoms of Parkinsonism including
sialorrhea, gait disturbance, hesitation for start walk-
ing (freezing), bradykinesia, muscle rigidity,
tremors, loss of vital facial expression (i.e., masked
face), akathisia and dyskinesia. Questions of the
questionnaires were written by non-technical words
and expressions. Patients' self-assessment for each
item of the questionnaire (i.e., the presence or ab-
sence of the symptoms and the their severity, if
present) was semiquantitatively scored by using a 5
point scale. For instance, the lowest level (i.e., point
1) represents the absence of the condition and the
highest level (i.e., point 5) represents the presence of
the condition at the greatest degree. When a score of 2
or greater was given to a questionnaire item from a
patient, we searched for clinical conditions or compli-
cations that might have strongly in‰uenced the
patient's assessment. If such a clinical factor was
identiˆed, we considered that the score of the ques-
tionnaire concerned was inapplicable. Those medical
conditions included low back pain, sciatic neuralgia,
poorly ˆtted dentures, and others that would substan-
tially disturb or interfere with motor function of ex-
tremities or masticating function. Nonetheless, we in-
cluded the scores of other questionnaires from the
patient in the analysis.

Statistical Analyses Correlations between the
score of diŠerent questionnaire items were assessed by
Spearman's rank correlation test. Spearman's rank
correlation test was also performed to determine
whether total scores of the questionnaire would be
correlated with any of the patients' characteristics
(i.e., gender, age and the duration of administration
for the gastroprokinetic drugs). All statistical ana-
lyses were performed using SPSS version 10.0 for
Windows (SPSS Inc., Chicago, IL). All statistical
tests were two-tailed and a p value of＜0.05 was con-
sidered statistically signiˆcant.

RESULTS

Clinical characteristics of 108 patients who com-
pleted the questionnaire are shown in Table 1. They
are relatively old (the mean age: 61 years) and
suŠered mainly from gastrointestinal diseases (e.g.,
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Table 1. Clinical Characteristics of Patients Participating to
the Present Study

Number of subjects 108 (56 males and 52 females)

Age (yr) 61±11

Concurrent illness (％) Gastrointestinal disease: 60

Cardiovascular disease: 22

Cerebrovascular disease: 8

Endocrinological disease: 6
Respiratory disease: 3

Neurological disease: 1

Gastroprokinetic drugs
prescribed (％)

Cisapride: 59.3

Itopride hydrochloride: 17.6

Trimebutine maleate: 13.9
Metoclopramide: 3.7

Domperidone: 2.8

Others: 2.7

Duration of drug
administration (yr)

3.0±3.6 (range: 0.005―20)

Data are means±SD.

Fig. 1. Histograms for Percentages of Patients who Gave DiŠerent Scores for the Respective Questionnaire Items Intended to Detect
9 DiŠerent Clinical Symptoms Associated with Parkinsonism Including Akathisia and Dyskinesia that may be Attributable to DIEPS

The greater scores correspond to severer symptoms. The patient diagnosed as having familial Parkinson's disease is indicated by asterisk ().
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peptic ulcer diseases and constipation). Cisapride was
administered approximately 60％ of the patients. The
mean duration of administration of gastroprokinetic
drugs was 3.0 years. None of them was told to have
DIEPS by physicians when the questionnaire was ad-
dressed. The patient diagnosed as having familiar

Parkinsonism (i.e., the positive reference) received
cisapride and trimebutine for 8 years prior to the
study.

Appendix shows the questionnaire items designed
for detecting DIEPS. In 36 out of the 79 patients who
scored 2 or greater for at least one of the question-
naire items, their answers to certain questionnaires
were strongly in‰uenced by their medical complica-
tions rather then DIEPS. The medical conditions de-
tected in these patients were low back pain (n＝21),
injury/bruise/distortion of the lower extremities (n＝
10), poorly ˆtted dentures (n＝4), re‰ux esophagitis
(n＝4), bronchial asthma (n＝2), diabetic neu-
ropathy (n＝2), sciatic neuralgia (n＝2), postopera-
tive status of colostomy (n＝1), postoperative status
of shoulder joint (n＝1), shoulder-hand syndrome (n
＝1), fracture (n＝1) and facial paralysis (n＝1). Be-
cause these complications disturbed motor functions
of extremities, walking and mastication, thereby
making it impossible to detect DIEPS by some, but
not all, of the questionnaire items. Figure 1 shows the
results of questionnaire after excluding the not applic-
able answers. While most of the patients (i.e., 84 to
97％ for the respective items) gave the score of 1
(i.e., absence of DIEPS) for most of the question-
naire items, 43 patients scored 2 or greater for at least
1 item. The patient having familiar Parkinsonism
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Fig. 2. Histograms of the Mean Questionnaire Scores Ob-
tained from the Patients Participated in the Present Study

The greater scores correspond to severer symptoms. The patient diag-
nosed as having familial Parkinson's disease is indicated by asterisk ().

884 Vol. 123 (2003)

gave scores of equal to or greater than 2 for question-
naire items intended to detect akathisia, dyskinesia
and tremor (i.e., 2, 4 and 5 point, respectively).

No signiˆcant correlation was observed between
the scores of any pairs of the questionnaire items. Be-
cause no signiˆcant diŠerences were found in the dis-
tribution of scores between questionnaire items using
the Kruskal-Wallis test, scores obtained from each
questionnaire item was summed up and divided by
number of applicable item for each patient as follows:

The mean score

＝

Total score of that obtained from
each applicable questionnaire item

Number of applicable questionnaire items

Figure 2 shows the histograms for the mean scores
obtained from the patients. Five patients (4 males, 1
female) gave the scores of equal to or greater than
1.6. The mean age of them was 72 years (range; 60 to
83 years), and the mean duration of the administra-
tion of gastroprokinetic drugs was 2.9 years (range; 1
to 8 years). The patient with familial Parkinson's dis-
ease gave the highest mean score of 1.9. No signiˆcant
correlation was observed between the mean scores for
the questionnaire and sex, age or the duration of the
administration of gastroprokinetic drugs.

DISCUSSION

DIEPS has been shown to be one of the important

ADRs associated with the deterioration of patients'
QOL and compliance of pharmacotherapy.12) In the
present study we assessed whether our comprehensive
questionnaire could detect clinical symptoms assumed
associated with DIEPS in patients taking various
dopamine receptor blockers. We were able to detect
43 out of 108 patients who might have been at risk of
DIEPS. Among these patients, 5 had the mean ques-
tionnaire scores of equal to or greater than 1.6, in-
dicating that their clinical symptoms were likely at-
tributable to DIEPS. In addition, the patient having
familiar Parkinsonism gave the highest mean ques-
tionnaire score of 1.9 among the participants. She
gave scores of 2, 4 and 5 for the questionnaire items
for akathisia, dyskinesia and tremor. In this context,
we are tempted to speculate that our comprehensive
questionnaire for screening DIEPS may warrant fur-
ther studies to conˆrm its usefulness in greater popu-
lations.

One of the aims of the present study was to develop
a comprehensive questionnaire that can be used easily
by health care professionals who are not familiar with
elaborated neurological examinations (e.g., phar-
macists). Thus, questionnaire items were written non-
technical words and expressions. Our questionnaire
was formulated to assess the manifestations of
DIEPS based upon the changes in the patients' activi-
ties during their daily living. Each item of the ques-
tionnaire was made with reference to those used in the
Uniˆed Parkinson's Disease Rating Scale.13)

Our questionnaire was successfully completed by
most of the patients participated in the study.
However, some of the questionnaire items were not
applicable to patients with certain medical complica-
tions. For instance, a score of 2 or greater for the
questionnaire 2 that was obtained from a patient with
low back pain or a fracture of a lower extremity
should not simply be attributable to DIEPS of con-
comitant medications. Nonetheless, because the par-
ticipants of the present study were rather old (the
mean age of 61 years), many of them were complicat-
ed with other medical conditions that would disturb
accurate assessment of some, but not all, of the ques-
tionnaire items. Such an inherent di‹culty should be
encountered by any questionnaire approaches for de-
tecting DIEPS in elderly patients.

Because patients with Parkinsonism exhibit a wide
variety of clinical symptoms, we formulated the ques-
tionnaire so that it covers 9 representative symptoms
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of the disease. However, we did not include a ques-
tionnaire item for dystonia. It usually develops within
3 to 5 days after the initiation of antidopaminergic
drug administration.14) Because our patients were on
a long-term antidopaminergic therapy, we consider
that our patients would have a very remote possibility
to developing dystonia during the present study. In
addition, there was no signiˆcant correlation between
the scores obtained from any pairs of the question-
naire items. This suggests that a certain combination
or subset of the questionnaire items would not allow
detecting DIEPS more sensitively than a whole bat-
tery of the questionnaire items. In this context, we
decided to summarize the result of the questionnaire
obtained from each patient as the mean score. Results
showed that 5 patients displayed the mean scores of e-
qual to or greater than 1.6 (Figure 2) and the patient
with familial Parkinson's disease displayed the
highest score of 1.9. These data may support the
validity of our approach.

One of the drawbacks of the present study was a
lack of comparison between the results obtained from
our novel questionnaire system and those obtained
from previous methods (e.g., St. Hans EPS,
DIEPSS) in the same patients. Thus, further studies
should be required to validate our questionnaire sys-
tem with reference to the concurrent ones. In addi-
tion, it would be interesting to study if the present
questionnaire may be applicable to patients receiving
antipsychotic drugs having a greater dopaminergic
blocking activity. Furthermore, we consider that ap-
plicability of the current scaling system to diŠerent
patient populations should be assessed before further
studies with a greater number of patients are to be
conducted.

In conclusion, we have developed the comprehen-
sive questionnaire for detecting DIEPS. The ques-
tionnaire was formulated so that health care profes-
sionals who are not neurology specialists can use it.
The questionnaire was completed by most of the
patients receiving drugs with dopaminergic blocking
activity commonly prescribed in ambulatory clinics
and it allowed detecting 4 out of 108 patients who
may have DIEPS. We consider that the results war-
rant further studies to conˆrm whether our question-
naire would be a useful tool for pharmacists for
monitoring ADRs.

APPENDIX: A Newly Developed Questionnaire for
Detecting DIEPS

Please circle the number that best indicates your
present condition in each of the following questions.
(1) Do you feel that the amount of saliva has in-

creased recently?

1 2 3 4 5

not at all very much

(2) Do you feel that you walk slower than before
or do you stumble easily? If you choose number equal
to or greater than 2, please choose one reason that
may accounts for your condition.

1 2 3 4 5

not at all very much

〈Reason〉 1. Injuries at present
2. Sequela of the past injury
3. Low back pain
4. Rheumatoid arthritis
5. Age
6. No clear reason
7. Other ( )

(3) Do you feel di‹culty in crossing road on the
green light?

1 2 3 4 5

not at all very often

(4) Do you feel di‹culty in fastening buttons on
clothes or in putting on socks?

1 2 3 4 5

not at all very much

(5) Do you feel di‹culty in bending your elbows
or knees during activity of daily living?

1 2 3 4 5

not at all very much

(6) Do you notice that your hands sometimes
tremble or do you have di‹culty in writing?

1 2 3 4 5
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not at all very much

(7) Do you sometimes feel that your facial ex-
pression becomes stiŠ or have your family or friends
told so to you?

1 2 3 4 5

not at all very often

(8) Do you sometimes feel that you cannot make
your legs quit or unmoved while sitting on chair?

1 2 3 4 5

not at all very much

(9) Do you sometimes feel that you cannot speak
or swallow food well?

1 2 3 4 5

not at all very often

REFERENCES

1) Mandai T., Quality of Life, 1, 146158
(1990).

2) Jim áenez-Jim áenez F. J., Garcáƒa-Ruiz P. J., Mo-
lina J. A., Drug Safety, 16, 180204 (1997).

3) Debontridder O., Lancet, 2, 1259 (1980).
4) Indo T., Ando K., Arch. Neurol., 39, 494496

(1982).
5) Yagi G., Watanabe K., Clinical Psychiatry,

32, 281289 (1990).
6) Naito Y., Kuzuhara S., Jpn. J. Geriat., 31,

899902 (1994).
7) Ohkawa S., Yoshida T., Ohsumi Y., Tabuchi

M., Neurological Medicine, 48, 309310
(1998).

8) Chouinard G., Ross-Chouinard A., Annable
L., Jones B. D., Can. J. Neurol. Sci., 7, 233
(1980).

9) Gerlach J., Korsgaard S., Clemmesen P.,
Lund Lauersen AM, Magelund G, Noring U,
Povlsen UJ, Bech P, Casey DE, Acta Psy-
chiatr. Scand., 87, 244252 (1993).

10) Inada T., ed. by Yagi, G., ``Evaluation and
Diagnosis for Drug Induced Extrapyramidal
Symptoms: Commentary on the DIEPSS and
Guide to Its Usage,'' Seiwa Shoten, Tokyo,
1996, pp. 2539.

11) Inada T., Yagi G., Psychiatry Clin. Neurosci.,
49, 239244 (1995).

12) Van Putten T., Arch. Gen. Psychiatry, 31, 67
72 (1974).

13) Fahn S., Elton R., Members of the UPDRS
Development Committee, eds. by Fahn, S.,
Marsden C. D., Calne, D. B., Goldstein M.,
``Recent Developments in Parkinson's Dis-
ease,'' Vol 2, Macmillan Health Care Infor-
mation, NJ, 1987, pp. 153163, 293304.

14) Hollman L. C., Marder S. R., Am. J. Health-
Syst. Pharm., 54, 24612477 (1997).


