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ABSTRACT 

The identification of Extra Pyramidal Side effects (EPS) like akathisia, rigidity, tremors and 

dystonic reactions in patients on antipsychotics is essential to determine the impact of 

extrapyramidal side effects on compliance. The present study included 277 patients attending 

a private psychiatric clinic and counselling centre. Prior to study initiation, approval was 

obtained from institutional ethical committee. All the necessary details were obtained from 

clinical records and by interacting with patients using data collection form. Patients were 

divided based on the use of atypical antipsychotics and combination of both typical and 

atypical antipsychotics. Details about drug characteristics like number of antipsychotics 

prescribed, use of anticholinergics, were recorded. The history and present occurrence of EPS 

was recorded from patient case sheets and using Simpson Angus Scale. 209 (75.5 %) patients 

were prescribed with atypical antipsychotics and 68 (24.5 %) patients were prescribed with 

combination of atypical and typical antipsychotics. Of 209 patients on atypical 

antipsychotics, 62 patients were on atypical mono therapy among which risperidone was 

most prescribed 15 (24 %) and least prescribed was clozapine 5 (8 %) and levosulpride 1 (2 

%). We observed akathisia in 77 (65 %) patients, rigidity 36 (30 %), tremors in 43 (36 %) and 

dystonic reactions in 27 (23 %) patients. Side effects were found to be less in patients taking 
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atypical dual therapy compared to patients on atypical monotherapy. In our study, prevalence 

of antipsychotic use was mostly observed in rural patients. Side effects such as akathisia, 

tremor, rigidity and dystonic reactions were more prevalent in patients on combination of 

typical and atypical antipsychotics. 

Keywords: Typical antipsychotics, atypical antipsychotics, Extrapyramidal Side effects, 

combination therapy 

INTRODUCTION 

Antipsychotics are the medications which 

are widely used in treating mental disorders 

like psychosis, schizophrenia, and bipolar 

disorder. These antipsychotics can be 

classified into two classes: Typical 

antipsychotics also called First generation 

or Conventional antipsychotics or 

neuroleptics and atypical or Second 

generation antipsychotics [1]. The term 

atypical refers to the lower likelihood of 

extrapyramidal symptoms to that of typical 

or conventional antipsychotics [2]. Drugs 

used in treating schizophrenia are 

antipsychotic drugs and often need long-

term treatment [3]. The first generation 

antipsychotics, haloperidol was introduced 

in 1950s [4]. Chlorpromazine belonging to 

phenothiazines, promised the 

“psychopharmacological era” replacing the 

biological therapies such as 

electroconvulsive therapy, insulin coma, 

frontal lobotomy and simple sedation, 

leading to major changes in psychiatric 

practice [5]. The pathophysiology of 

schizophrenia mainly includes the decrease 

in dopaminergic activity in the prefrontal 

cortex resulting in deficit symptoms and 

cognitive impairment. In contrast the 

increased activity in the sub cortex region 

is associated with psychotic symptoms 

observed in schizophrenia [6]. The 

treatment of schizophrenia with first-

generation antipsychotics though found to 

be effective in treating positive symptoms 

but they lack the efficacy towards negative 

symptoms. The serious drawbacks of first 

generation antipsychotics include 

Extrapyramidal Side effects which are 

associated with high dopamine (D2) 

antagonism and low serotonin (5-HT2A) 

antagonism [7, 8]. The second generation 

or atypical antipsychotic drugs acts by 

exhibiting the high-affinity for the 

serotonin receptor [9]. They exhibit lower 

affinity for dopamine D2 receptors and 

greater affinities for other neuroreceptors, 

like serotonin or 5-hydroxytryptamine (1A, 

2A, 2C, 3, 6 and 7) and norepinephrine (a1 

and a2) [10]. Neuroleptics bind more 

tightly to D2 receptor with dissociation 

constants lower than that for dopamine. 

Whereas, the atypical antipsychotics such 

as quetiapine, clozapine, olanzapine, 

sertindole, ziprasidone, and amisulpride 

bind more loosely than to D2 receptor and 
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have dissociation constants higher than that 

for dopamine [11]. The risk of developing 

EPS increases when D2 receptor occupancy 

reaches 70 to 80% in the nigrostriatal 

system [12, 13]. The blockade of D2 and 

serotonin (5-HT2A) receptors by atypical 

antipsychotics exhibits less incidence of 

EPS and drug induced Parkinsonism. 

Therefore the main objectives of this study 

were to identify the Extrapyramidal Side 

effects associated with use of atypical 

antipsychotics and combination of typical 

and atypical antipsychotics along with the 

identification of prevalence of psychiatric 

disorders in urban and rural population, 

social habits, positive psychiatric family 

history, the index of an antipsychotic use in 

patients, the pattern of anticholinergic use 

in psychiatric patients. 

MATERIALS AND METHODS 

A six month, observational comparative 

study was carried out at a private 

psychiatric clinic and Counselling Centre. 

A total of 277 patients were included who 

fulfilled the inclusion criteria of study. 

Prior to study initiation, approval was 

obtained from the institutional ethical 

committee. Patients of age 10 - 90 years 

prescribed with both typical and atypical 

antipsychotics were included in the study. 

All the necessary details such as chief 

complaints, diagnosis, co morbidities, 

social history, family history and others 

were obtained from clinical records and by 

interacting with patients using data 

collection form. Patients were divided 

based on the use of atypical antipsychotics 

and combination of both typical and 

atypical antipsychotics. Details regarding 

drug characteristics like number of 

antipsychotics prescribed, use of 

anticholinergics, and dosage form of drug 

prescribed were recorded. The history and 

present occurrence of Extrapyramidal side 

effects was recorded from patient case 

sheets and using Simpson Angus Scale 

[14]. This scale consists of 10 items 

measuring gait (hypokinesia, one item), 

rigidity (six items), and glabella tap, 

tremor, and salivation (one item each). The 

items were scored on a five-point scale (0–

4), which was developed for the assessment 

of Parkinsonism and related extrapyramidal 

adverse effects. 

Statistics: Percentage calculations, Means 

and standard deviations (SD) were 

calculated for all possible variables. 95 % 

Confidence intervals was used to gain 

upper and lower limit around sample mean. 

RESULTS 

During the study period, a total of 277 

psychiatric patients visiting out- patient 

department were identified. Male patients 

(57 %) were found to be more compared to 

female (43 %). Of 277 patients, 209 (75.5 

%) patients with mean age of 35.05 

(±13.34) were prescribed with atypical 

antipsychotics wherein male patients were 



Soni P et al                                                                                                                               Research Article 
 

 
2749 

IJBPAS, August, 2021, 10(8) 

117 (55 %) followed by 92 (44 %) female 

patients. 68 (24.5 %) patients with mean 

age of 33.11 (±13.53) were prescribed with 

combination of atypical and typical 

antipsychotics. Among these, 40 (58 %) 

were male and 28 (42 %) were female 

patients. Out of 209 patients on atypical 

antipsychotics, 62 patients were on atypical 

mono therapy among which risperidone 15 

(24 %) was prescribed in higher number of 

patients followed by olanzapine 13 (21 %), 

amisulpride 13 (21 %), quetiapine 8 (13 

%), aripiprazole 7 (11 %), clozapine 5 (8 

%) and levosulpride 1 (2 %). The mean age 

of patients taking atypical monotherapy 

was found to be 34.90 (± 14.10), dual 

therapy was observed to be 35.84 (± 13.4) 

and mean age of patients on polytherapy 

was 32.07(±11.18). 

Development of Extrapyramidal effects 

in patients taking atypical monotherapy: 

Patients prescribed with atypical 

monotherapy also experienced side effects 

like akathisia, rigidity, tremor and dystonic 

reactions which were listed out in Table 4. 

Most of the patients experienced dystonic 

reactions like torticollis, retrocollis. Most 

of the side effects were observed in patients 

taking risperidone and amisulpride. 

On comparing the EPS experienced by 

patients taking atypical monotherapy to that 

of patients on atypical dual therapy, we 

observed akathisia in 77 (65 %) patients, 

rigidity in 36 (30 %), tremors in 43 (36 %) 

and dystonic reactions in 27 (23 %) patients 

on dual therapy. In our study, patients on 

atypical polytherapy were found to be 

suffering more from side effects like 

akathisia 24 (86 %), rigidity 13 (46 %), 

tremors 15 (53 %) and dystonic reactions 

19 (68 %) patients in comparison to that of 

patients on mono and dual therapy. In a 

similar way EPS were more observed in 

patients on combination therapy of typical 

and atypical antipsychotics including more 

than 2 drugs. On observing the occurrence 

of EPS in these patients akathisia was 

observed in 18 (72 %), tremors 14 (56 %), 

rigidity 11 (44 %) and dystonic reactions in 

12 (48 %) patients. Table 5 depicts the 

overall comparison of EPS observed in 

both treatment groups. 
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Table 1: Distribution of patients based on demographics 
S. No. Demographics Atypical Combination 

 Diagnosis % % 
1. Schizophrenia 66 43 
2. Schizoaffective Disorder 20 29 
3. Bipolar Disorder 6 22 
4. 
 

Others 
 

8 6 

 Age % % 
5. ≤ 18 4 7 
6. 19 - 40 68 73 
 

7. 
8. 
 
 

9. 
10. 
11. 

 
 

12. 
13. 
14. 
15. 

 
 

16. 
17. 

Area 
Urban 
Rural 

 
Social habits 

Smoking 
Alcohol 

Both 
 

Marital status 
Married 

Unmarried 
Separated 
Widowed 

 
(+) Family history 

Male 
Female 

% 
33 
67 

 
% 
33 
36 
30 

 
% 
44 
36 
16 
4 

 
% 
68 
32 

% 
53 
47 

 
% 
23 
16 
60 

 
% 
38 
43 
16 
3 

 
% 
62 
38 

 
Table 2: Prescription Pattern of antipsychotics 

S. No. Type of therapy Number % 
 Atypical(209)   

1. Mono 62 30 
2. Dual 119 57 
3. Poly 28 13 
 Combination (68)   

1. Mono 0 0 
2. Dual 25 37 
3. Poly 43 63 

Total  277  
 

Table 3: Distribution of patients on atypical mono therapy based on drug prescribed 
S. No. Drug No. of patients % 

1. Amisulpride 13 21 
2. Aripiprazole 7 11 
3. Clozapine 5 8 
4. Levosulpride 1 2 
5. Olanzapine 13 21 
6. Quetiapine 8 13 
7. Risperidone 15 24 

Total  62 100 
 
 

Table 4: Development of Extrapyramidal effects (EPS) in patients taking atypical monotherapy 
S. No. Drug Akathisia (%) 

n=33 
Rigidity (%) 

n=17 
Tremors (%) 

n=18 
Dystonic reactions 

(%) n=14 
1. Amisulpride 12 23 21 21 
2. Aripiprazole 15 18 5 14 
3. Clozapine 12 6 11 0 
4. Levosulpride 3 0 5 0 
5. Olanzapine 21 6 17 7 
6. Quetiapine 12 6 11 14 
7. Risperidone 25 41 29 43 

Total 100 
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Table 5: Overall comparisons of side effects among patients on atypical and combination treatment group 
S. No. Side effect Atypical (%) Combination (%) 

1. Akathisia 134 (64 %) 57 (84 %) 
2. Rigidity 66 (31 %) 35 (51 %) 
3. Tremors 76 (36 %) 41 (60 %) 
4. Dystonic reactions 60 (29 %) 31 (45 %) 

Total 209  68 

 

DISCUSSION 

Although new generation or atypical 

antipsychotics are increasingly replacing 

conventional antipsychotics like 

chlorpromazine and haloperidol in some 

countries, many issues about these 

compounds need to be clarified Stefan 

Leucht et al., 2003 [15]. 

In our study male patients were more in 

number and total of 84 (57 %) were male 

receiving polytherapy in atypical treatment 

group and 40 (59 %) were among 

polytherapy in combination treatment 

group. The mean age of the patients in 

atypical treatment group and in 

combination treatment group was 35.05 

(±13.34; 95 % CI: 33.2 to 36.9) and 33.11 

(±13.53; 95 % CI: 31.3 to 34.9). Most of 

the patients in our study were suffering 

from schizophrenia followed by 

schizoaffective disorder. The most 

commonly used atypical antipsychotic as 

monotherapy in our study was risperidone 

15 (24 %) and least prescribed was 

clozapine 5 (8 %). The most commonly 

used typical antipsychotics in polytherapy 

was haloperidol. Around (60 %) patients 

among atypical treatment group were from 

rural areas and around (33 %) patients were 

from urban areas. Occurrence of akathisia 

and tremors were observed more with 

risperidone among patients on atypical 

monotherapy. The overall occurrence of 

akathisia and tremors was predominately 

observed more in patients on combination 

therapy of atypical and typical 

antipsychotics. Rigidity among patients on 

atypical monotherapy was observed in (41 

%). Of 62 patients treated with atypical 

antipsychotics, risperidone induced 

dystonic reactions were observed in 6 (43 

%) patients. The overall occurrence was 

observed more in patients treated with 

combination therapy (60 %). The use of 

anticholinergics in atypical group was 

observed in 188 (90 %) patients and 

combination group was 65 (95 %). 

 In consistent to the study done by Annica 

Bergendal et al., [16] who stated that men 

used antipsychotic drugs more often than 

women in our study male patients were 

more in number. In contrast to our findings, 

study conducted by Jamie Karagianis et al., 

[17] found more women patients than male. 

A total of 84 (57 %) were male receiving 

polytherapy in atypical treatment group and 

40 (59 %) were among polytherapy in 

combination treatment group, as the women 
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with psychotic disorders have better 

outcomes, possible reasons could include 

genetic factors, higher rates of marriage 

among women, lower rates of substance 

abuse as stated by Grossman et al., [18]. 

The mean age of the patients in atypical 

treatment group and in combination 

treatment group was 35.05 (±13.34; 95 % 

CI: 33.2 to 36.9) and 33.11 (±13.53; 95 % 

CI: 31.3 to 34.9) which were found to be 

similar to the results of Siranesh Tesfaye et 

al., [19] where mean age was 35.28 

(±10.35). The mean age of patients on 

monotherapy was 34.90 (±14.10; 95 % CI: 

33 to 36.8) and that of polytherapy was 

found to be 35.84 (±13.40; CI 95% 34 to 

37.7) which were consistent to the results 

of Ric M Procyshyn et al., [20], where 

mean age was found to be 35.7 (11.2) and 

36.9 (10.7) for monotherapy and 

polytherapy groups respectively. Most of 

the patients in our study were suffering 

from schizophrenia followed by 

schizoaffective disorder. Our findings were 

similar to the results of Fisher et al., [21], 

where bipolar disorder was observed in (6 

%) of the patients on monotherapy and 

schizoaffective disorder was observed (24.7 

%) of patients. Polytherapy (70 %) in 

atypical treatment group was possibly used 

to improve suboptimally controlled 

symptoms of psychiatric disorder. Our 

results were found to be similar to results of 

work done by Douglas Faries et al., [22], 

where monotherapy was observed in (34 

%) of patients and (66 %) of patients were 

on polytherapy. Polytherapy can be due to 

switching of antipsychotics during its 

failure to exhibit therapeutic efficacy, 

switching is done gradually rather than 

abruptly to avoid symptom exacerbation 

and other rebound phenomena as stated by 

T. Scott Stroup et al., [23]. The most 

commonly used atypical antipsychotic as 

monotherapy in our study was risperidone 

15 (24 %) and least prescribed was 

clozapine 5 (8 %) which might be due to 

the repetitive haematological test associated 

with prescribing of clozapine. The results 

were almost similar to observations made 

by Fisher et al., [21] risperidone (24 %), 

clozapine (6.3 %). The most commonly 

used typical antipsychotics in polytherapy 

was haloperidol 48 (71 %), where as 

Flupenthixol and Zuclopenthixol accounted 

for about 20 (29 %) of patients. The 

clozapine along with conventional 

antipsychotic was used in around (20.5 %) 

of patients which was within the range of 

(18.5 %) to (56 %) stated by W.J.Broekema 

[24]. Around (60 %) patients among 

atypical treatment group were from rural 

areas and around (33 %) patients were from 

urban areas. In contrast to our findings, 

Jordan E. De Vylder et al., [25] stated, the 

risk of developing schizophrenia is 

approximately 2.37 times greater in urban 

compared with rural settings. This 
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discrepancy might be due to the difference 

in the degree of urbanicity among our 

region and their region. This can also be 

attributed to the superstitious believes of 

the patient associated with poor literacy 

rate in rural areas in our region and social 

stigma regarding the occurrence of 

psychiatric disorders. This may also be 

affected by the higher number of 

consanguineous marriages as stated by 

Aideen Maguire et al., [26] that a child of 

consanguineous parents is at increased risk 

of common mood disorders and psychoses. 

Occurrence of akathisia in patients on 

atypical monotherapy was mostly observed 

with risperidone 8 (25 %) which was 

similar to the findings of Maria Juncal-Ruiz 

et al., [27] where akathisia induced by 

risperidone was observed in (20 %) of 

patients. The overall occurrence of 

akathisia was observed more in patients on 

combination therapy of atypical and typical 

antipsychotics which accounted for (84 %), 

among which most of the patients were 

treated with haloperidol and risperidone 

which carried a higher risk of akathisia as 

stated by lieberman, tollefson, tohen, et al., 

[28]. Out of all patients treated with 

atypical monotherapy, tremors were 

predominately observed in patients treated 

with risperidone 5 (29 %), which was 

possibly due to its higher affinity to 

dopamine receptors causing blockade of 

dopamine. These results were found to be 

in line with the results of Y.C. Yen et al., 

[29], where tremors with risperidone were 

observed in (38 %) patients. Our results 

also found to be similar with the findings of 

Bobes et al., [30] where tremors were 

observed in (25.5 %) patients treated with 

risperidone. Tremors were observed more 

in male patients (66 %) with the mean age 

of 35.16±13.48. The overall occurrence of 

tremors was observed more in patients 

treated with combination therapy 41 (60 

%), among these patients 23 (56 %) were 

on haloperidol along with other 

antipsychotic and 11 (29 %) were using 

haloperidol and risperidone, the higher 

affinity of this antipsychotics to dopamine 

receptors could possibly lead to occurrence 

of tremors when compared to other 

antipsychotics. Among patients treated with 

atypical antipsychotics alone, rigidity 

among patients on atypical monotherapy 

was observed in (41 %) of patients which 

found to be similar to the results of Bobes 

et al., [30] where rigidity with risperidone 

was observed in (32.3 %) of patients. Study 

conducted by Y.C. Yen et al., [29] found 

that (50 %) patients treated with 

haloperidol were affected by rigidity, 

similarly in our study (77 %) of patients 

affected with rigidity were treated 

haloperidol along with other antipsychotic 

with synergizes the dopamine antagonizing 

affect in the body increasing the effect of 

rigidity. Of 62 patients treated with atypical 
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antipsychotics, risperidone induced 

dystonic reactions were observed in 6 (43 

%) patients. The overall occurrence was 

observed more in patients treated with 

combination therapy (60 %). This may be 

attributed to (32.2 %) patients being treated 

with IM form of Zuclopenthixol, as this 

dosage form may result in EPS, which was 

in consonance to the statement that some 

studies point out that the incidence of EPS 

was significantly higher in patients 

receiving depot preparations, by Altamura 

et al., [31] and (61 %) patients were treated 

with risperidone and haloperidol or both. 

The study conducted by kapur, zipursky, 

jones, et al., [32] explained that 65 % –70 

% D2 occupancy was obtained with 2.5 

mg/ day of haloperidol in a majority of the 

patients. In our study (48 %) patients were 

on 5 mg of haloperidol, which may enhance 

the dopamine occupancy leading to 

extrapyramidal effects. The observed use of 

anticholinergics in atypical group was 188 

(90 %) and combination group was 65 (95 

%), which was similar to the observations 

made by Seunghyong Ryu, [33]. Among 

188 patients (64 %) patients were 

prescribed with anticholinergic drugs 

before the onset of extrapyramidal side 

effects. The prophylactic use of 

anticholinergic drugs may worsen the 

tardive dyskinesia and may cause other side 

effects like blurred vision, constipation, 

whereas in older patients it may lead to 

severe cognitive impairment. 

Trihexyphenidyl was used in 49 % and 

combinations like trihexyphenidyl + 

procyclidine, trihexyphenidyl + 

Glycopyrrolate were used in 45 % patients 

taking atypical treatment alone. Whereas 35 

% of patients were on trihexyphenidyl and 

57 % were on combinations like 

trihexyphenidyl + procyclidine, 

trihexyphenidyl + Glycopyrrolate in 

combination treatment group. (65 %) 

patients treated with polytherapy, where 

atypical antipsychotics were augmented 

with typical antipsychotics were non-

adherent to their medications. It was 

observed that patients non-adherent to 

medications were affected with EPS during 

study period, which was in line to the 

conclusions made by Sultan et al., [34] that 

experiencing motor side effects was 

associated with nonadherence. Patients of 

younger age, male sex, lack of social 

activities, side-effects, symptom control 

may also lead patients to stop taking 

medication. Apart from these factors, 

achieving symptom relief may also affect 

adherence by believing that it is no longer 

necessary to continue medications M. 

Narasimhan et al., [35]. When Simpson 

Angus Scale (SAS) was used to assess the 

parkinsonian symptoms like rigidity, 

tremor and sialorrhea the mean score of 

these patients was found to be (1.67 ±1.16). 

Most of the patients were observed to be 
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affected with tremors and mild to moderate 

rigidity. The occurrence of side effects like 

akathisia, rigidity and tremor were found to 

be high in these patients even though these 

patients were on anticholinergic 

medication. Typical antipsychotics trigger 

the occurrence or worsen existing EPS. On 

the other hand the (47 %) patients were 

non-adherent in atypical treatment group. 

In addition to the above factors polytherapy 

of antipsychotics increases the cost burden 

on patients affecting the adherence. 

CONCLUSION 

In our study, prevalence of antipsychotic 

use was mostly observed in rural patients. 

Most of the patients had positive family 

history for psychiatric disorders. 

Risperidone was observed to be the most 

commonly prescribed atypical 

antipsychotics and haloperidol was 

prescribed more often than other typical 

antipsychotics. More than half of the 

patients were prescribed with prophylactic 

anticholinergic drugs. Patient treated with 

combination therapy had significant social 

habits compared to atypical therapy. Side 

effects such as akathisia, tremor, and 

rigidity and dystonic reactions were more 

prevalent in patients on combination of 

typical and atypical antipsychotics 

compared to patients on atypical 

antipsychotics alone. Overall decrease in 

compliance was observed in patients 

treated with combination of typical and 

atypical antipsychotics. Pharmacist plays 

pivotal role in counselling about disease, 

creating awareness about side effects and 

the importance of medication adherence for 

better quality of life. 
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