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ABSTRACT: The present study was conducted with an aim to investigate the extrapyramidal  side effects (EPS) 

produced by two antipsychotic  drugs viz. risperidone and olanzapine. It was found that both risperidone and olanzapine have 

significant EPS and EPS produced by risperidone and olanzapine do not differ significantly during the course of therapy. 

There is a significant difference at four weeks and six weeks between risperidone group and olanzapine group. Demographic 

data did not have any prediction on EPS. © 2014 iGlobal Research and Publishing Foundation. All rights reserved. 
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INTRODUCTION

Schizophrenia is a major public health problem that 
affects approximately one percent of the population 
worldwide resulting in excessive mortality with a 20% 
shorter life expectancy and a ten percent suicide rate [1].
Schizophrenia is diverse in nature and covers a broad 
range of cognitive, emotional and behavioral domains 
and includes abnormalities in emotional expression, 
social interaction, perception, inferential thinking, 
language, attention, volition and drive [2].

Antipsychotics medications were introduced in early 
1950’s. These include two major classes: dopamine 
receptor antagonists and serotonin dopamine antagonists. 
Despite all developments all antipsychotics show some 
of the adverse drug reactions, which include sedation, 

hypotension, extrapyramidal symptoms and 
anticholonergic effects, hormonal effects, 
photosensitivity, tardive dyskinesia and weight gain for 
some newer antipsychotic drugs [3].

Sometimes the adverse drug reactions are so prominent 
that they hamper the patient’s life. Extrapyramidal 
symptoms are the most common to all of the 
Antipsychotics though less frequent in newer 
Antipsychotics. Extrapyramidal symptoms include: 

 Akathesia: motor restlessness
 Dystonia: result of sustained muscle contraction and
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 Parkinson like side effects: tremor, rigidity and 
poverty of facial expression. Drooling and excessive 
salivation is also common. A shuffling gait may be 
seen.

In case of antipsychotics the extrapyramidal side effects 
are very important as these can hamper the patient’s life 
[4]. Moreover these extrapyramidal side effects lead to 
decrease in patient compliance [3]. It is found that 
Indians are more prone to extrapyramidal side effects 
[5]. That’s why it is pertinent to study extrapyramidal 
side effects of antipsychotics. The present study is done 
to evaluate extrapyramidal symptoms of two newer 
antipsychotics risperidone and olanzapine which happen 
to be most commonly prescribed newer antipsychotics 
and also considered as first line treatment in 
schizophrenia.  As no such study was available for 
patients from Haryana state.

ANTIPSYCHOTIC AGENTS

In early 1950s some antipsychotic  effects were obtained 
with the extracts of Rauwolfia plant and then large doses 
of purified active alkaloids risperine. Due to large 
number of adverse effects now it is not used clinically
[6]. Antipsychotic medications introduced in 1950s, have 
revolutionized the treatment of schizophrenia after the 
discovery of antipsychotic properties of chlorpromazine 
by Delay and Denikar [7]. About 2 to 4 times as many 
patients relapse when treated with placebo, as do those 
treated with antipsychotic drugs [8,9].

Adverse effects of antipsychotic drugs: Both typical 
and atypical antipsychotic drugs are not free from 
adverse effects. The main adverse effects are: 
anticholinergic side effects (dry mouth, blurring of 
vision, constipation), sedation, rash, photosensitivity, 
thermoreagulation dysfunction, lower seizure threshold, 
lethargy, mental confusion, orthostatic hypotension, 
ECG changes, hyperprolactinemia, elevated liver 
transaminases, blood dyscrasis, weight gain, sexual 
dysfunction, amenorrhoea, infertility, gynaecomastia, 
galactorrhoea and extrapyramidal symptoms which 
include parkinsonism like symptoms, acute muscle 
dystonias, akathisia, malignant neuroleptic syndrome 
and tardive dyskinesia [10-12].

EXTRAPYRAMIDAL SYMPTOMS [13-17]:

Extrapyramidal Symptoms are believed to arise due to 
dopaminergic blockade in the striatal areas of the brain 
that influence motor control. Although the reported 
incidence of extrapyramidal symptoms is probably 
related to assiduousness with which they sought, there is 

no doubt that they present a major impediment to patient 
compliance and clinical recovery. The major 
extrapyramidal symptoms are:

Parkinsonism: Typical manifestations are rigidity, 
tremor, hypokinesia, mask like faces, shuffling gait.

Acute muscular dystonias: Bizarre muscle spasms, 
mostly involving linguo-facial muscles- grimacing, 
torticollis, and locked jaw. The occurrence of acute 
dystonias is consistent with block of the dopaminergic 
nigrostriatal pathway, and there is evidence that the 
relative selectivity of atypical antipsychotic  drugs for 
the mesolimbic/ mesocortical pathway accounts for the 
diminished risk of acute dystonias [18].

Akathisia: Restlessness, feeling of discomfort, apparent 
agitation [19].

Malignant neuroleptic syndrome [20]: It occurs at high 
doses of potent agents; patients develop marked rigidity, 
immobility, tremor, fever, semiconsiousness, fluctuating 
blood pressure and heart rate.

Tardive duskinesia: Occurs late in therapy. Manifests as 
involuntary facial and limb movements like constant 
chewing, pouting, puffing of cheeks, lip licking. Tardine 
dyskinesia is associated with a gradual increase in the 
number of D2- receptor sites in the striatum, which is 
less marked with the atypical antipsychotic drugs [21-
22].

According to present guidelines for treatment of 
schizophrenia the atypical antipsychotics are first line of 
drugs to treat positive as well as negative symptoms as 
they are better tolerated and equal or better efficacy [10, 
23-24]. Among atypical antipsychotics risperidone and 
olanzapine are more commonly prescribed.  

EXTRA PYRAMIDAL SIDE EFFECTS ARE 
UNACCEPTABLE [25]

EPS are a common and serious drawback to the use of 
antipsychotic drugs. In addition to the discomfort and 
distress caused to patients, EPS may contribute to poor 
compliance and ultimately poor treatment outcome. The 
results of clinical trials with the new generation of 
atypical antipsychotics suggest that they are associated 
with a reduction in EPS. All of the new-generation 
agents produce substantially fewer EPS. But still atypical 
antipsychotics need to be evaluated for their EPS.27 The 
present study is done to study EPS of risperidone and 
olanzapine prescribed on patients from north India.
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MATERIALS & METHODS

STUDY SAMPLE

The study sample consisted of 70 patients attending 
psychiatry OPD at Pt. B.D. Sharma PGIMS, Rohtak, 
India and who fulfilled the ICD-10 criteria for 
schizophrenia. The patients in the age range of 18 years 
to 70 years were considered for study. The diagnosis was 
confirmed by the consultant psychiatrist as per ICD-10 
criteria.

The patients and the key relatives were interviewed in 
detail, together and individually. Relevant information 
regarding the past one year was gathered from different 
sources viz. family members, relatives and doctor’s 
report if available.

The information was collected on a specially prepared 
case report form (CRF) which compromised the 
following:

(a) Pro forma showing demographic profile
(b) Consent form
(c) Simpson Angus Scale for measurement of EPS

The patients were screened for enrolment in study as per 
the following inclusion and exclusion criteria.

INCLUSION CRITERIA
1. The patient has been presented in OPD of Psychiatry 

department for the first time.
2. Age between 18 years to 70 years
3. Either sex
4. Patient is prescribed with monotherapy.
5. Dose prescribed should be less then 6 mg per day in case 

of risperidone and less then 15 mg per day in case of 
olanzapine. 

EXCLUSION CRITERIA
1. Any co morbid illness.
2. EPS present on basal day.
3. Pregnancy and lactation.
4. Patient with continuous history of alcohol and/or drug 

abuse.
5. Patients with high risk of suicide.
6. Patient taking any anti parkinsonism medication.
7. Smoking

TOOLS

SIMPSON ANAGUS SCALE (SAS) [26]

It is a ten-item instrument developed by G.M. Simpson 
and J.W. Anagus and utilized to measure the symptoms 

of the parkinsonism or parkinsonian side effects related 
to the use of antipsychotic medications. It is the most 
commonly used rating scale for Parkinsonism in clinical 
trials over the past 30 years. The scale has items that 
measure the parkinsonian symptoms of rigidity, tremor, 
akinesia and salivation. The ten items are rated on a five-
point scale (0= complete absence of the condition, 4= 
presence of condition on extreme form). A majority 
seven of the ten items, measure rigidity in different parts
of the body with only one item (gait) looking at the 
symptoms of akinesia, a common side effect associated 
with the use of antipsychotic medication. The items are 
easily scored after a simple neurological examination 
and observation of the patient’s gait. The global score is 
the sum of all the scores divided by the total number of 
items i.e. divided by ten. Final scores of up to 0.3 are 
considered within the normal range, score equal to and 
more than 0.3 shows significant EPS.  The SAS is very 
widely used in clinical trials for evaluating the side 
effects of antipsychotic medications. The time taken to 
complete the scale is ten to fifteen minutes.

ADMINISTRATION OF SCALE

All the patients and reliable attendants were made to feel 
comfortable and were interviewed by the investigator 
and various parameters viz. Gait, Arm, Shoulder 
Shaking, Elbow rigidity, Wrist Rigidity, Leg 
Pendulousness, Head Dropping, Glabella Tap, Tremor 
and Salivationwere measured.

After measuring all the items each item is given the 
score ranging from zero to four. Added up the score of 
each item and divided by 10. The figure thus obtained is 
used to evaluate the presence or absence and significance 
of EPS. If the total score is less than 0.3 than it is 
considered as non significant EPS.

GROUPS

For the purpose of analysis the total of sixty patients 
were divided into two groups each compromising of 
thirty patients. Group I includes thirty patients who were 
prescribed Risperidone and group II includes thirty 
patients who were prescribed Olanzapine.

FOLLOW –UP
Patients were followed up every week for first two 

weeks and then fortnightly up to six weeks. Patients 
were advised to come for follow up if needed in 
between. The scale was applied at basal week, two week, 
four week and at six week.
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RESULTS & DISCUSSION

The sample in the present study comprised of 70 patients 
of schizophrenia diagnosed as per ICD-10 and fulfilling 

the inclusion criteria as lay out. The mean age of patients 
was 38.0914.41 years (Table 1).

Table 1 Age wise distribution

Age
(Years)

Group
Total PercentageGroup I Group II Group III

20 2 4 1 7 10
21-30 11 7 2 2 28.57
31-40 7 9 3 19 27.14
40 10 10 4 24 34.29

Mean age 36.3013.18 38.7715.32 44.4015.88 38.0914.41

Table 2 Sex wise distribution and marital status

Category
Group

Total Percentage
Group I Group II Group III

Male 22 18 5 45 64.29
Female 8 12 5 25 35.71
Single 6 5 0 11 15.71

Married 23 23 10 56 80.00
Widow 1 2 0 3 4.29
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Table 3 Patient’s education status

Category Group
Total Percentage

Group I Group II Group III
Illiterate 15 15 7 37 52.86
Primary & Middle 9 5 2 16 22.86
Matric 6 8 0 14 20.00
Graduate & above 0 2 1 3 4.29
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Table 4 Patient’s occupation status

Category
Group

Total Percentage
Group I Group II Group III

Unemployed 5 6 1 12 17.14
Farmer 13 9 2 24 34.29
Laborer 2 0 1 3 4.29

Housewife 8 12 5 25 35.71
Retired 0 1 0 1 1.43
Others 2 2 1 5 7.14

Table 5 Patients Showing EPS

Group I Group II
No. of Patients 30 30

Two Weeks

EPS 11 5
Significant EPS 9 4
%age EPS 36.67 16.67
% Significant EPS 30 13.33

Four Weeks

EPS 12 6
Significant EPS 11 4
%age EPS 40 20
% Significant EPS 36.67 13.33

Six Weeks

EPS 12 6
Significant EPS 12 4
%age EPS 40 20
% Significant EPS 40 13.33
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In the above graph EPS is extrapyramidal side effects 
and S EPS is significant EPS i.e. where SAS score is 
equal to more than 0.3. In both the groups the S EPS is 

Table 6 Mean SAS Score Of Patients Showing EPS
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In the above graph EPS is extrapyramidal side effects 
and S EPS is significant EPS i.e. where SAS score is 
equal to more than 0.3. In both the groups the S EPS is 

less than EPS and group II has overall lower incidence of 
EPS. In group I the S EPS increases with duration of 
treatment but not the case with group II.

Mean SAS Score Of Patients Showing EPS

Two Weeks Four Weeks Six Weeks
0.43 0.56 0.61
0.38 0.37 0.37
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Group II 
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Table 7 for p value
Week Vs Week Basal Vs Two Two Vs Four Four Vs Six Two Vs Six
Group I 0.000 0.462 0.847 0.331
Group II 0.021 0.751 1.000 0.751

It is evident that the mean SAS score increases with the 
duration of treatment in case of group I but (almost) not 
in case of group II.

The test shows highly statistically significant value at 
basal vs. two weeks in group I, p=0.000 and statistically 
significant value at basal vs. two weeks in case of group 
II, p=0.021.

Antipsychotics are the most widely prescribed drugs in 
Psychiatry and mainly used to treat schizophrenia. One 
of the most important goal in the pharmacological 
treatment is to provide highly efficacious drugs having 
fewer side effects, low or no toxicity and high level of 
tolerability. Almost all of the antipsychotic  drugs act by 
occupying the dopamine receptor and doing so they 
produce extrapyramidal  side effects. 

Some studies across the globe have shown that 
risperidone and olanzapine are better than typical 
antipsychotic drugs in terms of EPS. No concerned study 
has been found where risperidone and olanzapine 
compared in Indian population.

So the present study was carried on 70 patients of 
schizophrenia diagnosed as per ICD 10. The patients 
were prescribed with standard dose of risperidone and 
olanzapine. The primary aim of the study was to 
compare EPS produced risperidone and olanzapine 
during different weeks of treatment, and to compare the 
EPS produced by individual drug at different weeks of 
treatment. With these purposes in mind, Simpson Angus 
Scale (SAS) was applied. All the ten parameters of SAS 
was individually measured and totaled as prescribed in 
the original article.

In comparing the risperidone and olanzapine the 
difference at four and six weeks was statistically 
significant where’s in case of basal and two weeks the 
difference is statistically insignificant. This shows 
risperidone produces more EPS olanzapine at four and 
six weeks. In both the groups individually there is a 
statistically significant difference at basal week and at 
different weeks of treatment. This shows that both 
risperidone and olanzapine produces significant EPS. In 
case of olanzapine group the change in EPS produced 
along with duration of therapy is statistically 
insignificant. These results consonance with previous 
studies [27,28]. In case of risperidone group too the 
change in EPS produced along with duration of therapy 

is statistically insignificant. These results are similar 
with the previous studies done on risperidone [29, 30].

In terms of percentages a number of patients show 
significant EPS is was much higher in risperidone group 
then olanzapine group. In comparative study similar 
results was obtained in study done by Conley and 
Mahmoud. But the overall percentage of significant EPS 
is higher than the other global studies. This can be 
explained by study done by Dhavale Hemangee S et al
[9]. Which shows the patients of Indian origin are prone 
to suffer EPS when taking antipsychotic drugs.
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