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Abstract
OBJECTIVES: The objectives of the study were to investigate the difference in negative scale score in schizophrenic 
male patients that received vitamin E-fortified risperidone and those receiving risperidone treatments alone.

METHODS: This study was a pre- and post-test experimental design which compared two groups; a group of men 
with schizophrenia who were given risperidone treatment with added Vitamin E and another group of men with 
schizophrenia who were given only risperidone treatment. The study was conducted at the outpatient clinic of Prof.
dr. M. Ildrem Mental Hospital Medan, North Sumatra within August to November 2019. The study has been approved 
by the Research Ethics Committee of the Faculty of Medicine, North Sumatera University. The instrument used to 
assess negative scale on the subjects is PANSS.

RESULTS: We found that statistical analysis using corrected Mann–Whitney U-test obtained p < 0.001 (p < 0.05).

CONCLUSIONS: There was a strongly significant difference in negative scale Positive and Negative Syndrome 
Scale (PANSS) scores on 4th and 8th weeks in the group which received risperidone treatment with additional 
Vitamin E compared to the other group that received risperidone alone.
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Introduction

Schizophrenia is among the top ten diseases 
in the world, affecting 1% of population worldwide. 
Symptoms of schizophrenia generally first appear in 
early adulthood and will mostly persist despite optimal 
treatment. In general, early onset of schizophrenia 
is associated with severe positive and negative 
symptoms  [1]. Schizophrenia in men and women 
generally has the same prevalence, but the two sexes 
differ in the onset and course of the disease. The peak 
age of onset in males is 10–25 years and in females 
25–35 years. Schizophrenic outcome was better in 
women than men [2].

Schizophrenia is a debilitating chronic disease 
associated with impaired social, cognitive, and 
emotional functioning. This disease is characterized 
by positive symptoms (hallucinations and delusions), 
negative symptoms (blunt emotions and apathy), and 
cognitive impairment. Positive symptoms often respond 
to the administration of antipsychotic drugs, whereas 

negative and cognitive symptoms do not [3]. According 
to the classic dopamine hypothesis, schizophrenia 
is associated with increased dopaminergic activity in 
certain brain structures. The increase in dopaminergic 
activity is greatly related to an increase in the number 
and sensitivity of dopaminergic D2 receptors and 
overproduction or reduced destruction of dopamine. 
Classic antipsychotics such as haloperidol, fluphenazine 
serve as dopamine D2 receptor antagonists while 
second generation antipsychotics such as risperidone, 
olanzapine, and others are known to have high affinity 
for other receptors as well, such as the serotonin 
receptor (5HTA2) which exerts therapeutic effects on 
negative symptoms and cognitive deficits that were 
once difficult to treat [4].

A number of studies have continuously 
investigated the etiology of schizophrenia, one of 
which is the role of oxidative stress in the pathogenesis 
of schizophrenia. Oxidative stress occurs due to an 
imbalance in the oxidative mechanism as a result of 
increased levels of oxidants and decreased levels of 
antioxidants [5]. Free radicals, which are normally 
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generated as a waste from metabolic processes, 
are highly reactive, leading membrane dysfunction. 
Membrane dysfunction will cause free radical-
mediated abnormalities resulting in a number of 
clinical consequences including prominent negative 
symptoms. There is a complex antioxidant defense 
system that protects against oxidative stress, leading 
to decreased antioxidant defense system (AODS) in 
schizophrenia [6].

Reactive oxygen species are free radicals 
that are formed in the body; at least 5% of the inhaled 
oxygen produces reactive oxygen species. This 
excessive free radicals will cause oxidative stress. 
Oxygen in the aerobic process will undergo reduction 
and form water, but the partially reduced oxygen 
will be active and naturally are able to interact with 
DNA molecules, carbohydrates, lipids, and proteins. 
Excessive production of reactive oxygen species which 
exceeds the antioxidant defense system will lead to the 
damage of macromolecules including DNA, lipids, and 
proteins. Due to the high use of oxygen in the brain, 
the brain becomes more vulnerable to oxidative stress. 
Vitamin E, in the other hand, is known for its favorable 
effect in protecting cell membrane caused by free 
radicals and lipid [7].

From the above description, it was found 
that oxidative stress is one of the etiopathogenesis of 
schizophrenia which contributes to the development of 
a number of significant clinical consequences including 
prominent negative symptoms. In the other hand, 
Vitamin E is known for its protective effect against 
oxidative stress. Hence, we would like to investigate 
whether or not the addition of Vitamin E to risperidon 
treatment leads to differences in negative scale scores 
compared to treatment with risperidone alone.

Methods

Patient sample

This study was a pre- and post-test 
experimental design, which compared two groups; 
a group of men with schizophrenia who received 
risperidone treatment with added Vitamin E and a 
group of men with schizophrenia who received only 
risperidone treatment. This study was conducted at 
outpatient clinic of Prof. dr. M. Ildrem Mental Hospital 
Medan, North Sumatra from August to November 2019. 
Patients that were enrolled in this study had to meet our 
inclusion criteria; (1) male with schizophrenia who had 
been diagnosed based on Pedoman Penggolongan 
dan Diagnosis Gangguan Jiwa di Indonesia III (PPDGJ-
III); (2) aged between 20 and 45 years; (3) in the 
stabilization phase of treatment; (4) received 6 mg 

risperidone treatment; (5) negative scale Positive and 
Negative Syndrome Scale (PANSS) score for each item 
≥ 4; (6) body mass index of 18.50–24.99 kg/m2; and 
(7) are willing to participate in the study. The exclusion 
criteria were as follows; (1) having a general medical 
disorder; (2) history of substance use (except caffeine 
and nicotine); and (3) history of using supplements 
containing Vitamin E in the past 2 weeks. This study 
has already been approved by the Research Ethics 
Committee of Faculty of Medicine, North Sumatera 
University. Through this study, we ensured that our 
participants were already given appropriate explanation 
and that all participants gave consent willingly. Samples 
were taken consecutively until 37 subjects were given 
risperidone with Vitamin  E supplementation and 
37 subjects were given risperidone alone. The grouping 
of subjects into the intervention or control group was 
carried out by random allocation using a coin toss 
system so that each subject had the same opportunity 
to enter the intervention or control group. Patients in 
intervention group were given risperidone treatment 
with additional Vitamin E 2 × 400 IU [8], [9]. After the 
4th and 8th weeks, negative scale scores in both groups 
were remeasured. This research is an on-treatment 
analysis, that is, if there are subjects who drop out, they 
will be replaced by new subjects. Subjects that fall into 
the drop out category are those who did not complete 
treatment or subjects who experienced side effects. 
If side effects, such as extrapyramidal disturbances 
occur, the subject will be given additional trihexyphenidil 
ranging from 5 to 15 mg/oral/day.

Statistical analysis

The analysis of the data was carried out using 
a statistical package for service solution software 
program (SPSS ver. 22). Before statistical analysis, 
normality test was carried out using the Shapiro–Wilk 
test. The Friedman + Post hoc Wilcoxon test was used 
to see the difference in the negative scale PANSS 
score in men with schizophrenia at week 0, the end of 
week 4, and the end of week 8. Furthermore, to see 
the difference in negative scale PANSS scores in the 
subjects at the end of the 4th week 8th week, repeated 
Mann–Whitney U-tests was performed with corrections.

Results

The characteristics of the subjects are 
presented in Table  1. For categorical variables, the 
unpaired categorical comparative test was performed 
with the Chi-square test. For numerical variables, an 
unpaired numerical comparative test was performed. 
Before these statistical tests, the normality test was 
carried out using Shapiro–Wilk test. As our data was 
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normally distributed, statistical analysis was continued 
using unpaired t test.

From the Shapiro–Wilk test, we found that our 
data were still not distributed normally with a p < 0.05 in 
spite of data transformation. Thus, we continued the test 
by using the Friedman + Post hoc Wilcoxon test. Table 2 
shows the difference in negative scale PANSS scores in 
men with schizophrenia who were given treatment with 
supplemental Vitamin E, at week 0, week 4, and week 
8, analyzed with Friedman + Post hoc Wilcoxon test. We 
found that in intervention group that was given risperidone 
treatment with additional Vitamin E at week 0, the median 
value of the negative scale PANSS score was 31.00 
(minimum 29.00–maximum 34.00). At week 4, the median 
value was 29.00 (26.00–31.00), and at week 8 the median 
value was 25.00 (23.00–28.00). There was a strongly 
significant difference in the negative scale PANSS score 
at week 0, week 4, and week 8, with a value of p ˂ 0.001. 

Table  2: Differences in negative scale PANSS scores in men 
with schizophrenia who were given risperidone treatment with 
supplemental Vitamin E, at Week 0, Week 4, and Week 8
PANSS score negative scale Median (minimum-maximum) p
Week 0
Week 4
Week 8

31.00 (2900–34.00)
29.00 (26.00–31.00)
25.00 (23.00–28.00)

<0.001*

*Friedman + Post hoc Wilcoxon test.

From the Shapiro–Wilk test, we obtained 
that the data were not normally distributed with a p 
< 0.05, even though the data had been transformed. 
Table 3 shows the difference in negative scale PANSS 
scores in men with schizophrenia who were given 
Risperidone treatment alone, at week 0, week 4, and 
week 8, analyzed with Friedman + Post hoc Wilcoxon 
test. We then continued the analysis using Friedman + 
Postt hoc Wilcoxon test, and found the result at week 
0, the median value of the negative scale PANSS score 
was 31.00 (minimum 29.00–maximum 34.00), at week 
4 the median value was 30.00 (28.00–32.00), and at 
week 8 the median value was 28.00 (26.00–31.00), in 
men with schizophrenia who were given risperidone 
treatment alone. There was a very significant difference 
in the negative scale PANSS score at week 0, week 4, 
and week 8, with a value of p ˂ 0.001.

Table  3: Differences in negative scale PANSS scores in men 
with Schizophrenia who were given risperidone treatment 
alone, at Week 0, Week 4, and Week 8
PANSS score negative scale Median (minimum-maximum) p
Week 0
Week 4
Week 8

31.00 (29.00–34.00)
30.00 (28.00–32.00)
28.00 (26.00–31.00)

<0.001*

*Friedman + Post hoc Wilcoxon test.

From Table  4, we found that the data were 
not normally distributed (Shapiro–Wilk test). Thus, 
we continued the analysis using repeated Mann–
Whitney U-test with corrections, the results obtained 
in the group that was given risperidone treatment 
with added Vitamin E at week 4 the median value of 
the negative scale PANSS score was 29.00 (minimum 
26.00–maximum 31.00 ), at week 8 the median value 
was 25.00 (23.00–28.00). Whereas in the group given 
risperidone treatment alone at week 4 the median 
value of the negative scale PANSS score was 30.00 
(28.00–32.00), at week 8 the median value was 28.00 
(26.00–31.00). There was a very significant difference 
in the negative scale PANSS score at week 4 and 
week 8 between the group that was given risperidone 
treatment with Vitamin E supplementation and the 
group that was given risperidone treatment alone with a 
value of p < 0.001.

Table  4: Differences in negative scale PANSS scores in men 
with Schizophrenia who were given risperidone treatment with 
supplemental Vitamin E and who were given risperidone alone, 
at week 4 and week 8
PANSS score 
negative scale

Risperidone + Vitamin E
Median (minimum-maximum)

Risperidone
Median (minimum-maximum)

p

4th week
8th week

29.00 (26.00–31.00)
25.00 (23.00–28.00)

30.00 (28.00–32.00)
28.00 (26.00–31.00)

<0.001*

*The Mann–Whitney U-test is repeated with corrections.

Discussion

In this study, intervention group showed the 
median value of the negative PANSS score at week 
4 the median value was 29.00 (minimum 26.00–
maximum 31.00), and at week 8 the median value 
was 25.00 (23.00–28.00). Whereas in the group given 
risperidone treatment alone at week 4 the median 
value of the negative scale PANSS score was 30.00 
(28.00–32.00), at week 8 the median value was 28.00 
(26.00–31.00).

There was a very significant difference in 
negative scale PANSS scores on week 4 and week 
8 between the group that was given risperidone 
treatment with added Vitamin E and the group that 
was given risperidone treatment alone with a value of 
p < 0.001. The results of this study are consistent with 
a study conducted by Ghodake et al. in India in 2012 
which studied 40 subjects who were given haloperidol 
treatment with additional Vitamin C 250 mg and Vitamin 
E 400 IU once a day, with a value of p = 0.024 [10]. A 

Table 1: Demographic characteristics
Variable The group that received 

risperidone and vitamin E
n=37

The risperidone 
only group
n=37

p

Age (year)
Mean ± SD 33.70 ± 3.83 33.32 ± 3.60 0.66*

Educational level, n (%)
Primary school 16 (43.20) 13 (35.10) 0.75**
Middle school 16 (43.20) 19 (51.40)
University 5 (13.50) 5 (13.50)

Marital status, n (%)
Married 9 (24.30) 11 (29.70) 0.79**
Unmarried 28 (75.70) 26 (70.30)

Occupational status, n (%)
Employed 10 (27.00) 12 (32.40) 0.80**
Unemployed 27 (73.00) 25 (67.60)

Initial week BMI
Mean ± SD 19.47 ± 0.34 19.49 ± 0.34 0.91*

Initial week negative scale PANSS score
Mean ± SD 31.43 ± 1.62 31.41 ± 1.69 0.94*

*Unpaired t-test, **Chi square test.
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study by Gunes et al. in Turkey in 2017 on 71 subjects 
by measuring the levels of Total Antioxidant Level (TAL), 
Total Oxidant Level (TOL), and Oxidative Stress Index 
(OSI) in the group of patients with schizophrenia and 
healthy controls with p < 0.05. The results showed that 
there was a statistically significant positive correlation 
between Total Oxidant Level (TOL) and a negative 
PANSS score in the patient group with schizophrenia 
with a value of r = 0.36 with a value of p = 0.002.5

Macromolecular damage caused by oxidative 
stress plays a role in schizophrenia, as well as the failure 
of antioxidant defenses to protect against damage to 
cell membranes caused by free radicals. Free radicals 
that play a role in schizophrenia are hydrogen peroxide, 
hydroxyl radical, nitric oxide, and superoxide radical. 
Hydroxyl radicals are produced by hydrogen peroxide 
and nitric oxide, which promote apoptosis, DNA 
damage, and lipid peroxidation. Meanwhile, Vitamin E 
is an antioxidant that can inhibit lipid peroxidation [11].

In our study, we only enrolled male participants 
to avoid bias considering that in female the occurrence 
of negative symptoms and changes in brain morphology 
were already known to be less frequent. Moreover, 
schizophrenic female patients show better response 
of neuroleptics treatment. These particular advantages 
in women are thought to be related to estrogen which 
naturally serves as antioxidant. The intrinsic structure 
of antioxidants lies in the phenolyc part of steroid 
compounds, which enhances the activity of antioxidant 
enzymes, thus poses a neuroprotective effect against 
oxidative stress. Mitochondria bind to estrogens 
thereby increasing mitochondrial efficiency, which, in 
turn, reduces intracellular oxidative stress [12].

We also acknowledge that our study poses 
several limitations as it only assessed the negative 
PANSS score at week 0, the end of week 4, and the 
end of week 8 [9] but did not investigate the exact 
onset when the changes began. This study is an open 
clinical trial which was not conducted on multicenter 
bases. The strength of this research is that it is the 
first research conducted in North Sumatra, especially 
in Prof. dr. M. Ildrem Mental Hospital Medan.

Conclusion

From the results of this study, it was concluded 
that Vitamin E had an effect on decreasing the negative 

scale Positive and Negative Syndrome Scale (PANSS) 
score in schizophrenic patients.
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