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Abstract
Background: Ethnicity is one of many intrinsic factors influencing the drug response and its severity in patients with schizophrenia. In North Sumatera, Indonesia, information is very limited on the effect of divalproex sodium in Batak and non-Batak tribes.
Objectives: The study aimed to investigate differences in positive and negative syndrome scale (PANSS) scores between Batak and
non-Batak males with schizophrenia receiving risperidone treatment alone or in combination with divalproex sodium.
Methods: This open trial experimental study was conducted on 60 Batak and non-Batak male subjects with schizophrenia. The doses
of divalproex sodium and risperidone were 1500 mg and 6 mg, respectively. The sample was obtained from Prof. Dr. M. Ildrem Psychiatric Hospital, North Sumatra, Indonesia, in a span of six months from September 2017 to February 2018. The mini international
statistical classification of diseases-10 (Mini ICD-10) structured interviews were used for diagnosis.
Results: There were no differences between the Batak and Non-Batak groups in the PANSS positive subscale score (P = 0.766), PANSS
negative subscale score (P = 0.789), and PANSS total score (P = 0.673) in six weeks of observation.
Conclusions: There were no significant differences in the PANSS scores between males with schizophrenia from Batak and nonBatak tribes who received risperidone monotherapy or combined with divalproex sodium.
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1. Background
Schizophrenia is a chronic mental disorder that includes a group of heterogeneous symptoms and cognitive
disorders. Based on evidence from epidemiologic data,
imaging and post-mortem analyses, A hypothesis on the
development of nerves and dopamine which has transformed into two main theories of schizophrenia is obtained. Other hypotheses emphasize the effect of genetic
and environmental factors during the early stage of life
and the lack of brain development with negative effects
on mental health in adulthood. Schizophrenia is generally
marked by psychopathologic damage involving cognitive,
emotional, perceptual, and behavioral aspects. The damage which manifests in patients and influences epidemiology is usually severe and long-lasting. Schizophrenia is a
common psychotic disorder with the early-onset of age of
18 years old. It is a chronic disease that disturbs patients
and their families and brings a big impact on the social and

economic status of patients. For male patients, the attack
peaks at the age of 10 - 25 years. About 90% of patients under treatment are at the age of 15 - 55 years (1-5).
The treatment of schizophrenia patients is suboptimal where chronic recurrence might happen and side effects of therapy are concerning. Monoamine, especially
dopamine, has been the focal point in pathophysiology research of schizophrenia for several years. Evidence suggests abnormalities in neurotransmitter systems, including gamma aminobutyric acid ergic (GABAergic) system
(5).
Antipsychotics are the gold standard for the treatment of patients with schizophrenia. However, not all
patients respond well to antipsychotic monotherapy. A
recent pharmacoepidemiologic study evaluated the psychotropics prescription and found the substantial effect of
mood stabilizers as adjunctives. About 15% to 50% of patients in various countries show improvements over time
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by adding mood stablizers on antipsychotic drug Divalproex sodium is a moodstablizes that has been used with
antipsychotics as an adjunct therapy. The dosage and duration of adding this medication should be adjusted (6).
The variability in medication response depends on extrinsic factors, such as food and additional prescription,
and intrinsic factors, such as gender, ethnicity, age, weight,
liver and kidney function, and genetic differences in enzymes metabolizing or carrying the drug. Genetic variety
can affect metabolizing enzymes. Several polymorphisms
can influence the selectivity of substrate or inducibility
of drug metabolic pathway. Genetics is a factor affecting
drug effects by changing pharmacokinetic or pharmacodynamic properties. Besides, environmental and cultural
factors related to diet, climate, and habits, psychosocial
factors, and beliefs towards ethnic groups will influence
medicine absorption. The difference in distribution, biotransformation, excretion, and receptor interaction will
influence the effectiveness or obedience towards the discipline in medicinal therapy (7-9).
In general, ethnic groups of the Indonesian population
are determined to follow a paternalistic line (father/male),
for example, the Batak and Javanese tribes. In this case,
Batak tribe men will give offspring who are also Batak. The
Batak tribe is one of the Indonesian ethnic groups located
in North Sumatra. The Batak name is a collective theme
to identify several ethnic groups who live and come from
Tapanuli and East Sumatra. Not only the Batak tribe but
also some other tribes such as Java, Malay, and Minang are
the inhabitants of the Sumatra region, especially North
Sumatra (10).
With the effect of ethnic factors on the variability and
absorption process of the drug, this study tried to provide an overview of the differences between Batak and nonBatak tribes towards the addition of divalproex sodium as
one of the additional therapies to one of the typical antipsychotics, namely risperidone, to reduce symptoms in
the treatment of schizophrenia.

ferringfor treatment and hospitalization to the Psychiatric
Hospital of Prof. Dr. M. Ildrem Medan. Based on the inclusion and exclusion criteria (11), 60 schizophrenic male
patients from Batak and non-Batak tribes were recruited,
consisting of 30 subjects (15 Batak and 15 non-Batak) who
received risperidone therapy with the addition of divalproex sodium and 30 subjects (15 Batak and 15 non-Batak)
who only received risperidone. The number of patients
in the sample was determined based on the formula of
the sample size for the calculation of the numerical scale
in unpaired groups in accordance with previous studies
in Indonesia (12). Sampling was conducted at the Mental Hospital of Prof. Dr. M. Ildrem Medan, North Sumatra, Indonesia. The survey lasted six months from September 2017 to February 2018. The study obtained an ethical
code (507/KEPK FK USU-RSUP HAM/2017) from the Ethics
Committee of the Faculty of Medicine, University of Sumatera Utara, Indonesia, based on the Nuremberg Code and
Helsinki Declaration.

2. Objectives

Before the intervention, every research unit was assessed for the PANSS score, weight, and height (for BMI). Divalproex sodium extended release (ER) was administered
once a day at night. It was titrated from 500 mg/day on day
1 and increased gradually to 1500 mg/day on day 7. The intake continued to week 6. Risperidone was given twice a
day until the dose 6 mg on day 7. If there were treatment
side effects, the patient would be excluded from research
(on treatment analysis study) and administered with trihexyphenidyl at the dose of 5 - 15 mg/day; then, the doses of
divalproex sodium and risperidone were lowered and the
patient was replaced by a new patient to meet the sample
size. Observations were made in week 3 and week 6.

This study aimed to determine the differences in positive and negative syndrome scale (PANSS) scores between
Batak and non-Batak males with schizophrenia receiving
risperidone treatment alone or combined with divalproex
sodium.
3. Materials and Methods
3.1. Research Design
The study was designed as an open trial experimental
study. The sample was selected from among patients re2

3.2. Research Subjects
The subjects were diagnosed using the diagnostic criteria and Mini ICD structured interviews (10). The inclusion
criteria included an age of 20 - 45 years, a disease history of
over two years, the PANSS total score of 80 - 150 (acute phase
of treatment) (13), body weight of < 65 kg to match the
groups for body mass index (BMI) to be within the normal
range, normal liver physiological function, and willingness to participate as a respondent in interviews. The dose
of divalproex sodium was 1500 mg, adjusted to the dose of
divalproex sodium ranging from 10 to 30 mg/kg to get the
optimum dose and minimize the possible side effects during treatment with divalproex sodium (14). The exclusion
criteria included PANSS excited component (PANSS-EC) of
> 20, a history of chronic medical disease, and a history of
substance use (except for caffeine and nicotine).
3.3. Research Procedure
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3.4. Statistic Data Analysis
Once collected, the data were processed step by step as
follows: (1) editing, a step to investigate data completeness
from the interview, (2) Coding, as an approach to classify
answers based on their types, (3) tabulation, as an activity of inputting research data to a table based on observed
variables, and (4) data analysis that was done by SPSS 21.
The research data for each group were analyzed using the
general linear model to analyze the data from more than
one measurement. To compare Batak and non-Batak tribes,
the independent t-test was performed (15).

4. Results
Table 1 shows the characteristics of study subjects in
the Batak and non-Batak tribes. There was no significant
difference between the ethnic groups in terms of patients’
characteristics and PANSS scores at baseline. Therefore, the
groups were homogeneous before the intervention.
Table 2 shows the difference in the PANSS positive
subscale scores between the groups receiving risperidone
monotherapy or combined with divalproex sodium. In
the Batak tribe, there was a significant improvement in
the PANSS positive score from the beginning of the study
(week 0) to the end of the study (week 6) between those
receiving additional divalproex sodium therapy (15.400 ±
1.352) and those who only received risperidone therapy
(19.733 ± 1.486), (P = 0.000 and P < 0.001, respectively). The
same results were found for the non-Batak ethnic group,
that is the group receiving additional divalproex sodium
showed more improvement at the end of the study (14.820
± 1.355) than those who only received risperidone therapy (18.933 ± 1.458) (P = 0.000 and P < 0.001, respectively).
However, the differences between the two Batak and nonBatak tribes were not significant in the improvement of
the PANSS positive subscale scores for each therapy at the
end of the study at week 6 (P = 0.766 and P > 0.05, respectively).
Table 3 shows that in the Batak tribe, there was a significant difference in the improvement of the PANSS negative subscale scores from the beginning of the study (week
0) to the end of the study (week 6) between those receiving additional divalproex sodium therapy (8.867 ± 1.060)
and those who only received risperidone therapy (12.200
± 2.932) (P < 0.001). For the non-Batak ethnic group, there
was a significant difference at the end of week 6 between
patients that received additional divalproex sodium (8.867
± 1.060) and those who only received risperidone therapy
(12.200 ± 2.932), (P = 0.000 and P < 0.001, respectively).
There were no significant differences in the improvement
of the PANSS negative subscale scores for each therapy at
Iran J Psychiatry Behav Sci. 2019; 13(2):e68981.

the end of the study (week 6) between the Batak and nonBatak tribes (P = 0.789 and P > 0.05, respectively).
As shown in Table 4 for the Batak group, the difference was significant in the improvement of the PANSS total score from the beginning of the study (week 0) to the
end of the study (week 6) between patients receiving additional divalproex sodium therapy (46.067 ± 2.404) and
those who only received risperidone therapy (55.200 ±
1.740) (P = 0.000 and P < 0,001, respectively). For the nonBatak ethnic group, there was a significant difference at the
end of week 6 between patients received additional divalproex sodium (45.201 ± 2.186) and those who only received
risperidone therapy (54.600 ± 1.156) (P = 0.000 and P <
0.001, respectively). There were no significant differences
in the improvement of the PANSS total scores for each therapy at the end of the study (week 6) between the Batak and
non-Batak tribes (p = 0.673 and P > 0.05, respectively).
Based on Table 5, there were no significant differences
in side effects in each group between patients receiving additional divalproex sodium or risperidone monotherapy
(P > 0.05).
5. Discussion
This is the first study conducted in Indonesia and
North Sumatra (one of the provinces of Indonesia) to investigate differences in drug response and symptom severity
measured through PANSS scores in two different tribes, i.e.
the Batak and non-Batak tribes. The Batak tribe is the dominant tribe among other tribes in North Sumatra based on
data from the Central Bureau of Statistics in North Sumatra
(16). Therefore, this study tried to explore different drug responses as a function of different characteristics possessed
by each ethnic group, including Batak and non-Batak as the
main ethnic groups in North Sumatra.
Based on Tables 2 - 4, this study showed the benefits of
adding divalproex sodium to the treatment of schizophrenia to reduce symptoms, especially positive symptoms,
measured by the PANSS in Batak and non-Batak tribes for
six weeks. This can be related to dopamine hyperactivity that is considered as one of the main reasons for positive symptoms in schizophrenia. It is known that GABAergic drugs such as valproate are potent for the treatment
of schizophrenia because they have a working principle
that decreases dopamine regulation. Adequate loss of glutamate function in GABA interneurons containing parvalbumin in the hippocampus can cause hyperactive glutamate output from glutamate neurons projected by this
circuit to mesolimbic dopamine. In other words, if the
NMDA (N-Methyl-D-Aspartate) receptor in the hippocampal ventricular GABA interneuron is hypoactive, the glutamatergic pathway to the nucleus accumbens will be too
3
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Table 1. The Distribution of Subjects Based on Their Characteristics
Characteristics

Batak
Risperidone ±
Divalproex Sodium

Non-Batak

Risperidone

Risperidone ±
Divalproex Sodium

P Value

Risperidone

1.000a

Marital status
Married
Single

5 (33.333)

5 (33.333)

5 (33.333)

6 (40.000)

10 (66.667)

10 (66.667)

10 (66.667)

9 (60.000)

0.706a

Occupation
Working
Not working

5 (33.333)

4 (26.667)

6 (40.000)

5 (33.333)

10 (66.667)

11 (73.333)

9 (60.000)

10 (66.667)

1.000a

Education
SD or SMP

8 (53.333)

8 (53.333)

6 (40.000)

6 (40.000)

SMA or higher
education

7 (46.667)

7 (46.667)

9 (60.000)

9 (60.000)

28.73 (4.56)

29.38 (4.56)

30.13 (4.76)

31.07 (4.87)

Age

5.13 (2.47)

Duration of illness

5.38 (2.58)

0.640c
d

0.781

4.58 (2.36)

P Value

0.605a

0.347a

0.605b

0.720b

1.000a

1.000a

0.940c

0.426c

d

1.481

22.60 (1.81)

0.230

0.675c

0.573d

31.930 ± 2.434

31.543 ± 2.201

0.457d

0.587d

22.667 ± 2.289

0.261d

23.532 ± 3.643

21.964 ± 2.369

0.381d

0.643d

93.067 ± 3.195

0.297d

93.700 ± 3.661

92.567 ± 3.605

0.210d

0.857d

22.70 (1.91)

0.144

PANSS positive score,
week 0

32.400 ± 2.444

32.933 ± 2.219

PANSS negative score,
week 0

24.000 ± 3.873

PANSS, total score,
week 0

94.400 ± 3.661

d

0.534d

22.20 (1.65)

22.02 (1.55)

BMI

5.03 (2,37)

c

Batak-Non-Batak
P Value

Abbreviations: SD, elementary school; SMP, junior high school; SMA, senior high school.
a
Chi-square test.
b
Fisher test.
c
Man Whitney U test, P < 0.05.
d
Independent t-test.

Table 2. The Difference in the PANSS Positive Subscale Scores Between Batak and Non-Batak Males with Schizophrenia Receiving Risperidone Monotherapy or Combined with
Sodium Divalproex
PANSS Positive Score

Batak

Non-Batak

Batak-Non-Batak

Risperidone ± Sodium
Divalproex

Risperidone

P Value

Risperidone ± Sodium
Divalproex

Risperidone

P Value

P Value

Week 0

32.400 ± 2.444

32.933 ± 2.219

0.000a

31.930 ± 2.434

31.543 ± 2.201

0.000a

0.766

Week 3

21.933 ± 2.154

25.200 ± 1.014

20.733 ± 2.138

24.420 ± 1.514

Week 6

15.400 ± 1.352

19.733 ± 1.486

14.820 ± 1.355

18.933 ± 1.458

a

General linear model, P < 0.05.

Table 3. The Difference in the PANSS Negative Subscale Scores Between Batak and Non-Batak Males with Schizophrenia Receiving Risperidone Monotherapy or Combined with
Sodium Divalproex
PANSS Negative Score

Batak

Non-Batak

Risperidone

P Value

Risperidone ±
Divalproex Sodium

Risperidone

P Value

P Value

Week 0

24.000 ± 3.873

22.667 ± 2.289

0.000a

23.532 ± 3.643

21.964 ± 2.369

0.000a

0.789

Week 3

11.600 ± 1.502

14.867 ± 1.600

11.350 ± 1.502

13.987 ± 1.930

Week 6

8.867 ± 1.060

12.200 ± 2.932

8.867 ± 1.060

12.200 ± 2.932

a

General linear model, P < 0.05.

active, which stimulates GABAergic neurons projected to
the globus pallidus to disrupt the ventral tegmental area
(VTA), which in turn inhibits the GABA release from globus

4

Batak-Non-Batak

Risperidone ±
Divalproex Sodium

pallidus to VTA. This will lead to the disinhibition of the
dopamine pathway in the mesolimbic area and thus the
excessive release of dopamine in the nucleus accumbens.
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Table 4. The Difference in the PANSS Total Score Between Batak and Non-Batak Males with Schizophrenia Receiving Risperidone Monotherapy or Combined with Sodium
Divalproex
PANSS Total Score

Batak

Non-Batak

Batak-Non-Batak

Risperidone ±
Divalproex Sodium

Risperidone

P Value

Risperidone ±
Divalproex Sodium

Risperidone

P Value

P Value

Week 0

94.400 ± 3.661

93.067 ± 3.195

0.000a

93.700 ± 3.661

92.567 ± 3.605

0.000a

0.673

Week 3

60.000 ± 2.330

69.267 ± 1.335

59.800 ± 2.070

68.674 ± 1.935

Week 6

46.067 ± 2.404

55.200 ± 1.740

45.201 ± 2.186

54.600 ± 1.156

a

General linear model, P < 0.05.

Table 5. The Frequency of Adverse Effects in the Study Groupsa
Adverse Effect

Weight gain

Batak

Non-Batak

Risperidone-Divalproex
Sodium

Risperidone

P Value

Risperidone-Divalproex
Sodium

Risperidone

P Value

3

2

1.000

2

1

1.000

liver function enhancement

1

1

1.000

2

1

1.000

Gastrointestinal effect

5

2

0.400

5

3

0.660

Extrapyramidal syndrome
(tremor)

2

1

1.000

1

1

1.000

a

Fisher test P < 0.05.

In addition, glutamate and GABA, through local and integrative circuit control and feedback, regulate cortical and
subcortical activation and can be associated with the expression of psychotic symptoms, mood deficiency, cognitive function, and attention and social interaction (17-19).
In addition to affecting the metabolism of coadministered antipsychotics, valproate can modify clinical
symptoms in schizophrenia through epigenetic modification. Recent research in schizophrenia shows the deficit
of GABAergic neurotransmission Functions detected in
schizophrenic patients are related to the downregulation
of several GABAergic genes, including glutamate acid decarboxylase 67 (GAD67) and reelin. This downregulation
can be a pathogenetic mechanism that underlies complex
symptomatology in schizophrenia. This includes positive,
negative, and cognitive symptoms.
Therefore, in terms of pharmacological intervention
that normalizes GABAergic neurotransmission (such as adjunctive valproate) appears as a new target in strategies for
treating schizophrenia. This is while antipsychotic drugs
currently in use are not designed to target GABAergic transmission (4, 20-22).
Several previous studies, such as those conducted by
Abad N et al. (23), Citrome et al., (24) and Casey et al. (25),
have shown many effects for adding divalproex sodium to
several types of antipsychotics such as risperidone, olanzapine, and haloperidol for schizophrenia treatment. This
strategy is also beneficial for changes in the PANSS score,
Iran J Psychiatry Behav Sci. 2019; 13(2):e68981.

hostility PANSS, in terms of both positive symptoms, agitation and aggression, and negative symptoms. Although
the method is different in each study, the objective is the
same, which is benefiting from adding divalproex sodium
for the treatment of schizophrenia. The duration of adding
divalproex sodium for schizophrenia treatment is also different. Some research has argued that treatment was only
seen as significant from the beginning of the administration to the second, third, and fourth weeks, while there
are also studies reporting the benefits until the 12th week
with no significant change thereafter (23-28). Other studies showed no significant improvement at the end of the
study and more benefits were seen at the beginning of the
addition of divalproex sodium especially for the improvement of positive symptoms when compared to those who
were not treated with Divalproex sodium (29).
Valproate was also reported to be useful for patients
with treatment-resistant and chronic schizophrenia. In
addition, the combination of divalproex sodium with antipsychotics can accelerate the treatment period compared to monotherapy with antipsychotics (30, 31). This
is in line with this study showing that divalproex sodium
addition was effective from week 3 to week 6 of the study.
This could be the basis for seeing the benefits of divalproex
sodium addition for the treatment of schizophrenia.
A similar study was carried out by Tarigan and Syamsir in North Sumatra with 92 people with schizophrenia
who were divided into two groups. By looking at the BPRS
5
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scores for weeks 1 and 9 after the use of haloperidol antipsychotics and the addition of divalproex sodium, the
difference between the scores was significant at P = 0.001
(32). The difference of the study was only in use of the
combination of a first-generation antipsychotic (haloperidol) with divalproex sodium regardless of differences in
tribes of North Sumatra. However, in this study, the effects of the addition of divalproex sodium on the treatment of schizophrenia were compared between Batak and
non-Batak people. This is based on that the Batak tribe is
famous for its openness, spontaneity, and aggressiveness
both physically and verbally, rudeness, and stubbornness.
Moreover, the Batak people often choose to express their
anger. The Batak people who prioritize self-esteem tend
to focus on themselves, their families, or relatives around
them. If there are strangers who interfere or do bad things,
the Batak people will tend to directly attack with emotion.
This makes the Batak tribe possess weak emotional regulation. This is while non-Batak tribes are not too expressive
and are able to control their anger with better emotion regulation. This affects the way of socialization of the Batak
tribe to be less adaptive, which results in their poor regulatory ability compared to non-Batak tribes (33-35).
A recent review of drug metabolism shows that one of
the most important sources of variability in drug response
is genetic variability in drug metabolic enzymes. Differences between ethnic groups in the metabolizing enzymes
have the potential to cause variability in dose choice. Cytochrome or cytochromes P450 (CYP) is the main source
of variability in pharmacokinetics and drug response. The
expression of each CYP is influenced by a combination of
mechanisms and unique factors including genetic polymorphism, induction by xenobiotics, regulation by cytokines, hormones, illness duration, sex, and age. Gene
allele polymorphism is very dependent on ethnicity and
leads to different pharmacogenetic phenotypes (7-9).
No significant differences were seen in symptom reduction between people with schizophrenia from the
Batak and non-Batak tribes as measured by the PANSS,
which can be due to various factors derived from extrinsic factors such as the environment (diet, climate, alcohol,
drugs, and pollutants) although they were not explored
further in this study. These factors can surely lead to variations in the broad drug response in individuals and even
wide variations in individual groups. Cultural or psychosocial factors such as ethnic groups, attitudes, and beliefs
may influence the effectiveness or adherence to a drug
therapy discipline. It is known in cultural psychiatry that
cultural interactions and psychiatric disorders have roles
to play in differences in symptoms, diagnosis, and variations in dose response to psychotropics among different
ethnic groups. Further research related to gene polymor6

phisms and socio-cultural influences may be fruitful in the
future to see drug responses in certain ethnic groups (9).
The metabolic effects of the combination of valproate
with typical and atypical antipsychotics include weight
gain, sedating effects, and the increasing liver enzymes
and gastrointestinal side effects. In this study, the side effects of divalproex sodium such as weight gain and gastrointestinal and liver dysfunction were not measured.
Some medical interaction has been reported between valproate and antipsychotics, but there is much evidence
showing that valproate might increase the effect of atypical antipsychotics in treating schizophrenia (36-38).
5.1. Drop Out
During the study, three participants, including one
from the Batak group and two from the non-Batak group,
experienced drug side-reactions, i.e., extrapyramidal syndrome, in the form of continuous tremors; therefore, trihexyphenidyl was given with doses ranging from 2 to 15 mg
in the second week, the patients were excluded from the
study, and replaced by new participants to fulfill the number of research units.
5.2. Limitations
This was an open trial study. The study did not see when
and for how long the patients did not receive treatment for
the first time and when they first received treatment. The
history of hospitalization in patients was also not taken
into account in this study. Grouping of Batak and nonBatak tribes was not done more specifically, as, in North
Sumatra, there are various types of Batak tribes, including
the Karo Batak, Toba Batak, Simalungun Batak, Mandailing
Batak, Pakpak Batak, and Angkola Batak. The same condition was indicated with non-Batak tribes in North Sumatra, including Java, Malay, Nias, Minang, Aceh, and China.
The intrinsic factors related to gene examination and extrinsic factors related to psychosocial, metabolic, and drug
response were also not explored further in each ethnic
group.
5.3. Conclusions
The addition of divalproex sodium to schizophrenia
therapy could decrease PANSS scores, especially positive
symptoms scores. There were no significant differences between the two Batak and non-Batak ethnic groups in the
decrease of symptom severity measured by PANSS in each
treatment group. However, significant differences were
seen between people receiving risperidone combined with
divalproex sodium and those who only received risperidone therapy in the decreased PANSS scores in both Batak
and non-Batak groups from the beginning of the treatment (week 0) until the end of the intervention (week 6).
Iran J Psychiatry Behav Sci. 2019; 13(2):e68981.
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