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Abstract: Schizophrenia is a mental illness characterized by delusions and hallucinations. 
Several investigations have revealed that the immune system and genetic factors have a 
role in the development of schizophrenia. Interferon gamma is one of the genes thought 
to have a role in the development of schizophrenia, and many studies have reported the 
involvement of interferon-gamma (IFN-γ) in neuropsychiatry. This study aims to 
determine the relationship between the Interferon-γ +874 A/T Gene Polymerphism with 
the incidence of Schizophrenia. A case control study was conducted at the hospital. 
Ernaldi Bahar Palembang for 3 months (February-April). There were 100 samples that 
met the inclusion criteria, of which 50 patients were cases and 50 respondents were 
healthy controls. Analysis of data using computerized data processing applications. The 
sampling method in this study is the matching sampling method. The results showed 
that the frequency of the A allele in the case group was 50 and in the control group was 
69, while the frequency of the T allele in the case group was 50 and the control group was 
31. The analysis of the results showed that the frequency of the T allele was higher in the 
schizophrenia group than the control group with value (p = 0.006), with an OR value of 
2.226. There was a significant relationship between the case group and the control group. 
Individuals with the T allele have a 2,226 higher risk of developing schizophrenia than 
individuals with the A allele. 
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Introduction  

 
Mental health is still a significant health problem in 

the world, including in Indonesia (Subu et al., 2021). 
According to WHO data, there are around 35 million 
people affected by depression, 60 million people affected 
by bipolar disorder, 21 million affected by 
schizophrenia, and 47.5 million affected by dementia 
(Sulistiani et al., 2021; Yusuf et al., 2022). Schizophrenia 
is a serious mental disorder accompanied by 
disorganization or decline in personality function, 
causing disability and causing the sufferer to become a 
burden on the family and society (Digal, 2020; Ismail et 
al., 2023). Schizophrenia is a type of psychosis that can 
be accompanied by symptoms of hallucinations and 
delusions (Gaebel & Salveridou-Hof, 2023; Pietkiewicz 

et al., 2021). Schizophrenia usually begins in early 
adulthood, between the ages of 15 and 25 years and men 
tend to experience schizophrenia than women (Häfner, 
2019). 

Schizophrenia has a prevalence of 1% of the world's 
population or an average of 0.85%. The incidence of 
schizophrenia is 1 per 10,000 people per year. The 
incidence of schizophrenia can be found spread across 
various regions. The prevalence of schizophrenia based 
on gender, race and culture is the same. Women tend to 
experience milder symptoms, fewer hospitalizations 
and better social functioning in the community than men 
(Sommer et al., 2023). The prevalence of schizophrenia 
sufferers in Indonesia is 0.3 to 1% and usually appears 
around the age of 15 to 45 years (Setiawati & others, 
2020). However, there are also those aged 11 to 12 years 

Received: September 29, 2023 
Revised: October 30, 2023 
Accepted: November 25, 2023 
Published: November 30, 2023  
 
Corresponding Author:  
Agnes Felicia Lubis  
agnesfelicia@ukm.ac.id  
 
DOI: 10.29303/jppipa.v9i11.5436  
 
© 2023 The Authors. This open 
access article is distributed under a 
(CC-BY License) 

Correlation of the Interferon Gamma Point +874 A/T Gene 
Polymorphism with the Occurrence of Schizophrenia  

 

Agnes Felicia Lubis1*, Eddy Mart Salim2, Zen Hafy3 

https://doi.org/10.29303/jppipa.v9i11.5436
mailto:agnesf2401@gmail.com
https://doi.org/10.29303/jppipa.v9i11.5436


Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2023, Volume 9 Issue 11, 9750-9756 
 

9751 

who already suffer from schizophrenia. If Indonesia's 
population is around 200 million people, it is estimated 
that around 2 million people suffer from schizophrenia 
(Arafa, 2022). 

Basic Health Research in 2018 showed that the 
prevalence of schizophrenia/psychosis in Indonesia was 
7% per 1000 households (Rastafary & Tondok, 2021). 
This shows that out of 1000 households, there are 70 
households that have household members (ART) with 
severe schizophrenia (Farida & PH, 2022). It is known 
that the profile data from the Palembang City Health 
Service (2017) shows that the number of visits for mental 
disorders was around 53,655 people and in 2018 it 
increased to 56,389 people (Putri et al., 2020). This is 
reinforced by data from the Palembang City Social 
Service, there was an increase in outreach to ODGJ from 
2017, namely 7285 people and in 2018 it increased to 9597 
people and in 2019, it rose again to 10,175 people (Putri 
et al., 2020). 

The results of several studies show that there are 
several theories regarding the pathogenesis of 
schizophrenia, one of which is the involvement of the 
immune system and also genetic factors (Ajami et al., 
2014). It is thought that the neural, endocrine, and 
immune systems influence each other through the 
activity of cytokines, hormones, and neurotransmitters. 
Activation of the immune system causes behavioral, 
neuroendocrine, and neuropathological changes in the 
central nervous system. These changes occur due to the 
interaction of cytokines with their receptors on neurons 
and glial cells in the brain (Ferro et al., 2021). 

Genes encoding cytokines related to the central 
nervous system are thought to influence the incidence of 
schizophrenia (Dawidowski et al., 2021). Several genes 
are thought to have a role in the development of 
schizophrenia, including the genes encoding tumor 
necrosis factor-alpha (TNF-alpha), interleukin (IL-1), IL-
6, and IL-10. Several studies have reported the 
involvement of interferon-gamma (IFN-γ) in 
neuropsychiatric disorders (Cordeiro et al., 2022; 
Srinivas et al., 2016). 

IFN-γ is a cytokine that activates the expression of 
the strongest gene indoleamine 2,3-dioxygenase 
(Pallotta et al., 2022). Cytokines influence the synthesis 
of monoamine neurotransmitters by monoaminergic 
mechanisms through transcription and activation of 
IDO. An enzyme that causes low Tryptophan levels, 
resulting in depletion. Serotonin causes a decrease in 
serotoninergic neurotransmission, triggering mental 
disorders and depression accompanied by changes in 
the immune system. The IFN-γ protein is encoded by a 
single gene located on chromosome 12 (12q15). The A to 
T transition single nucleotide polymorphism (SNP) at 
+874 (rs2430561) was associated with increased 
expression of IFN-γ mRNA and serum IFN-γ cytokines 

(Anuradha et al., 2008). The expression of the interferon-
γ cytokine gene in schizophrenia patients was 
significantly higher than that of healthy controls (Chen 
et al., 2021). 

So far there are not many results regarding the 
relationship between the Interferon Gamma +874 A/T 
gene polymorphism and the incidence of schizophrenia 
in the population in Indonesia. Therefore, researchers 
intend to determine the relationship between the 
Interferon Gamma +874 A/T gene polymorphism and 
the incidence of schizophrenia in the population of 
South Sumatra. 
 

Method  
 
Research Area Determination Method 

This research is an observational study with a case 
control approach (case control study). The population of 
this research is the schizophrenic patient population of 
South Sumatra at the Ernaldi Bahar Mental Hospital in 
Palembang and a healthy control group (Family/staff at 
the Ernaldi Bahar Mental Hospital) in March-April 2021.  

The inclusion criteria in this study were patients 
who were clinically diagnosed with schizophrenia by a 
psychiatric specialist who was > 20 years old. 
Meanwhile, the criteria for a healthy control group could 
be the patient's family or Ernaldi Bahar Hospital staff 
who do not have a history of mental disorders and are 
not taking antipsychotic drugs and are > 20 years old. A 
total of 50 groups of schizophrenic subjects and 50 
groups of healthy controls. All subjects have agreed and 
signed the informed consent. 
 
DNA isolation 

Take 200 μl of blood into a sterile 1.5 ml tube. Then 
wash with 1000 μL of PBS pH 7.4, then centrifuge at 5,000 
rpm for 5 minutes, the supernatant is discarded (Trempe 
et al., 2022). This stage is repeated 2-3 times. After that, 
the supernatant was discarded, then 500 μL of 0.5% 
saponin was added, mixed well using a vortex. Incubate 
for 24 hours in a refrigerator -20oC. Next, vortex again 
so that it melts immediately, then centrifuge at a speed 
of 12,000 rpm for 10 minutes. The supernatant was 
discarded. Add 1000 μL PBS, centrifuge at 5000 rpm for 
10 minutes, discard the supernatant, repeat 2x until the 
supernatant is clear. The supernatant was discarded, 50 
μl of Chelex was added and 100 μl of ddH2O was added. 
Then incubate/boil in boiling water (using a heatlock 
device) for 5 minutes then vortex then centrifuge at 1000 
rpm for 1 minute. Next, it is incubated in boiling water 
for 10 minutes, then centrifuged at 12,000 rpm for 10 
minutes. The DNA will be in the supernatant (DNA 
containing water). Then this part was transferred into a 
sterile tube and stored at -20ºC. 
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PCR-RFLP 
The PCR-RFLP method was carried out using 

patient and control genotypes in the IFN-y +874 A/T 
variant. A total of 176 bp IFN-y +874 A/T, forward 
primer 5'-
GATTTTATTCTTACAACACACAAAATCAAAATCA
AGAC-3' and reverse primer 5'-
GCAAAGCCACCCCACTATAA-3' were used. PCR is 
performed with these steps. Denaturation at an initial 
stage at 95oC for 10 minutes, followed by 34 cycles of 
denaturation at 95oC for 30 seconds, annealing at 55oC 
for 1 minute and extension at 72oC for 1:30 minutes. The 
last cycle carried out final extension for 5 minutes at a 
temperature of 72oC. 

The PCR reaction was carried out by mixing 3.5 µl 
ddH2O, 1 µl Buffer, 0.5 µl HinFI Enzyme into each 0.2 ml 
Eppendorf tube for all case and control samples. Add 10 
µl of amplicon into each tube then Spin down (Vortex). 
Then put the tube into a heating device (Heat Lock) to 
incubate for 2 hours at a temperature of 37ºC. After 
incubating for two hours, perform gel electrophoresis. 
Put 0.3 µl of 50 bp marker into the agarose gel well. Insert 
an aliquot of 0.5 µl into the agarose well provided. 

Connect the electrophoresis device with 100 Volts, 
400 mAh voltage, for 30 minutes. After electrophoresis, 
visualization is carried out using Gel-Doc equipment 
made by BIO-RAD Laboratories USA which is 
connected to a computer. Next, the results were 
observed on a computer using the Quantity One 
program to see the presence of gamma interferon gene 
polymorphisms for the A/A genotype at 176 bp, the 
A/T genotype at 176,148,28bp and the T/T genotype at 
148, 28 bp. 
 
Statistic analysis 

Data were analyzed univariately and bivariately 
(Gannon et al., 2023). Univariate analysis will assess the 
characteristics of respondents in the form of prevalence, 
age, gender (Chong et al., 2020). Bivariate data analysis 
will assess the relationship between the INF-γ +874 A/T 
gene polymorphism and the incidence of schizophrenia 
(Pinto, 2019), analyzed using the Chi-square test to 
compare the proportion of alleles and genotypes in each 
group. 

 

Result and Discussion 
 
Subject Characteristics 

In table 1, it is divided into 3 age group categories, 
namely 21-30 years old (32%), 31-40 years old (44%) and 
41-50 years old (24%). Based on gender, the frequency of 
male gender in the case group was 30 people (60%) and 
in the healthy control group it was 35 people (70%). The 
frequency of female gender in the case group was 20 

people (40%) and in the healthy control group was 15 
people (30%). 

 
Table 1. Subject Characteristics based on age 

Respondent's age (year) Frequency Percentage % 

21 - 30  32 32 

31 - 40  44 44 

41 - 50  24 24 

Total 100 100 

 
Table 2. Subject Characteristics based on Sex 

Respondent’s Sex Groups 

Case (50) Group (50) 

Men (n,%) 30 (60%) 35 (70%) 

Women (n,%) 20 (40%) 15 (30%) 

Total 50 (100%) 50 (100%) 

 
Frequency distribution of the genotype of the 

Interferon Gamma Gene +874 A/T PCR and RFLP 
results in Table 2, the frequency distribution of TT, AT, 
and AA genotypes in the case group is 12 (24%), 26 
(42%), and 12 (24%), respectively. The frequency 
distribution of TT, AT, and AA genotypes in the control 
group was 8 (16%), 16 (32%), 26 (52%), respectively. The 
frequency distribution of TT, AT, and AA genotypes in 
all research subjects was 20 (20%), 42 (42%), and 38 
(38%). It was found from these results that the frequency 
of the TT and AT genotypes was higher in the case group 
than in the control group. 
 
Table 3. Frequency distribution of the Interferon 
Gamma +874 A/T genotype 

Variabel 

Groups Total 

P-value Case Control 
n (%) 

n (%) n (%) 

Polimorfisme TT (Mutan 
homizigot) 

12  (24) 8  (16) 20  (40) 0,015*) 

Gen 
Interferon 

 

Gamma +874 
A/T 

AT (Mutan 
heterozigot) 

26  (42) 16  (32) 42  (74) 

 AA (Wild 
type) 

12  (24) 26  (52) 38  (76) 

 
Amount 50  

(100) 
50  (100) 100  

(100) 
 

 
Genetic analysis of IFN-γ +874 A/T was examined 

in the case and control groups (Liu et al., 2011; Paul-
Samojedny et al., 2011). Table 3 shows the allele and 
genotype frequency distribution of the two groups. The 
A/T genotype frequency of the case group was found to 
be higher than that of the control group, accounting for 
42% and 32%, respectively, p = 0.015. For allele 
frequency, the T allele in the case group was 50% and the 
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control was 31%, while the A allele in the case group was 
50% and in the controls 69%, p = 0.006, OR = 2.226. 
 
Table 4. Genotype and allele frequencies of interferon 
+874A/T polymorphism 

Genotype 

Case Control 
p 

OR (95 CI) n % n % 

A/A 12 24% 26 52% 
0.015 

  
A/T 26 42% 16 32%   
T/T 12 24% 8 16%   
Alel             
A 50 50% 69 69% 

0.006 
2.226 

(1.250-
3.965) T 50 50% 31 31% 

 
Analysis of the Correlation of the Polymorphism of 

the Interferon Gene Promoter Gamma point +874 A/T 
Polymorphism with the Occurrence of Schizophrenia in 
the Population of South Sumatra. 

In this study, the analysis of the relationship 
between the gamma interferon gene promoter 
polymorphism point +874 A/T and the incidence of 
schizophrenia in the population of South Sumatra is the 
analysis of the relationship between TT and AA 
genotype polymorphisms, the relationship analysis of 
AT and AA genotype polymorphisms, the relationship 
analysis of TT and AA genotype polymorphisms, and 
the analysis of relationship between TT-AT and AA 
genotype polymorphisms. 

Frequency distribution of the genotype (TT vs AA) 
of IFN-γ +874 A/T in the TT genotype frequency in the 
case group (24%), controls (16%), while the frequency of 
the AA genotype in the case group (24%), controls (52 %) 
there is a significant difference with p value = 0.037; OR 
= 3.250 (CI = 1.054-10.020). 

Frequency distribution of the genotype (AT vs AA) 
of IFN-γ +874 A/T in the AT genotype frequency in the 
case group (32.5%), controls (20%), while the frequency 
of the AA genotype in the case group (15%), controls 
(32.5%) there is a significant difference with p value = 
0.007; OR = 3.521 (CI = 1.396-8.879). 

Frequency distribution of the genotype (TT vs AT) 
of IFN-γ +874 in the TT genotype frequency in the case 
group (19.4%), controls (8%), while the frequency of the 
AT genotype in the case group (41.9%), controls (25.8%) 
no there is a significant difference with a p value = 0;886 
OR = 0.923 (0.310-2.746). Analysis of the Relationship 
between the IFN-γ Gene Promoter Polymorphism point 
+874A/T genotype (TT-AT vs AA) with the incidence of 
schizophrenia in the South Sumatran population. 

The relationship between the +874 A/T point gene 
polymorphism and the Interferon gene promoter 
gammagenotype (TT-AT vs AA) was calculated using 
the chi-square test between the mutant type genotypes 
(TT and AT) and the wild type genotype (AA). Based on 

Table 6 in the case group, it appears that the TT and AT 
mutant genotypes appear more frequently, namely 76% 
compared to the wild type genotype which is only 24%. 
In the control group, the wild type genotype appeared 
more yati by 52% compared to the mutant genotype 
which was only 48%. The results of the analysis showed 
a significant difference between the genotype 
frequencies (TT-AT vs AA) in the case group and the 
control group (p = 0.004) with an OR value = 3.431 
(1.461-8.057). 
 
Table 5. Analysis of the Relationship between 
Polymorphisms of the INF-γ gene genotype point +874 
A/T with the incidence of Schizophrenia 

Genotipe  
Case Control    p-

value 
OR (95% CI) 

n (%) n (%) 

TT 12 (20.7) 8 (13.8) 
 0.037*) 

3.250  (1.054-
10.020) AA 12 (20.7) 26 (44.8) 

AT 26 (32.5) 16 (20) 
0.007 3.521 (1.396-8.879)  

AA 12 (15) 26(32.5) 

TT 12 (19.4) 8 (12.9) 
0.886*)  0.923 (0.310-2.746)  

AT 26 (41.9) 16 (25.8) 

 
Table 6. Analysis of the Relationship between the IFN-γ 
Gene Promoter Polymorphism point +874A/T genotype 
(TT-AT vs AA) with the incidence of schizophrenia 

Genotipe  Case Control    p-
value 

OR (95% CI) 

n (%) n (%) 

TT-AT 38 (76) 24 (48) 0.004*) 
3.431 (1.461-

8.057) 

AA 12 (24) 26 (52)   

Total 50 (100) 50 (100)   

 
Based on research subject data, the incidence of 

schizophrenia was more common in the population 
aged 31-40 years in the case group (Correll et al., 2022), 
namely 24 respondents (23.2%). The results of this 
research are supported by the Global Epidemiology and 
Burden of Schizophrenia study by Charlson et al., 2018, 
which provides data on the global prevalence of 
schizophrenia. According to this study, around 70.8% of 
schizophrenia disorders are found in the 25-54 year age 
range, with the highest prevalence in the 30-40 year age 
group (Hakulinen et al., 2019). In research subjects with 
a control group, there were 20 respondents (20.7%) in the 
population aged 31-40 years. 

Analysis of the Relationship between Interferon 
Gamma Gene Allele Polymorphisms and the incidence 
of Schizophrenia. Respondents in the case group with 
the interferon gamma gene polymorphism +874 A/T 
with the T allele (50%) had a greater percentage than 
respondents in the control group (31%). These results are 
also supported statistically where there is a significant 
relationship between the interferon gamma gene allele 
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polymorphism and the incidence of schizophrenia, 
where respondents with the T allele have a risk factor for 
schizophrenia 2.226 times compared to respondents 
with the A allele. 

 

Conclusion  

 
Based on research subject data, the incidence of 

schizophrenia was more common in the population 
aged 31-40 years in the case group, namely 24 
respondents (23.2%). The results of this research are 
supported by the Global Epidemiology and Burden of 
Schizophrenia study by Charlson et al., 2018, which 
provides data on the global prevalence of schizophrenia. 
According to this study, around 70.8% of schizophrenia 
disorders are found in the 25-54 years age range, with 
the highest prevalence in the 30-40 years age group. In 
research subjects with a control group, there were 20 
respondents (20.7%) in the population aged 31-40 years. 
 
Author Contributions 
This article was written by three authors who worked together 
at every stage to complete this article, namely A.F.L, E.M.S, 
and Z.H. 
 
Funding 

This research received no external funding.  
 
Conflicts of Interest 

The authors declare no conflict of interest.  

 

References  

 
Ajami, A., Hosseini, S. H., Taghipour, M., & Khalilian, A. 

(2014). Changes in Serum Levels of Brain Derived 
Neurotrophic Factor and Nerve Growth Factor-
Beta in Schizophrenic Patients Before and After 
Treatment. Scandinavian Journal of Immunology, 
80(1), 36–42. https://doi.org/10.1111/sji.12158 

Anuradha, H., Srikumar, B. N., Shankaranarayana Rao, 
B. S., & Lakshmana, M. (2008). Euphorbia hirta 
reverses chronic stress-induced anxiety and 
mediates its action through the GABA A receptor 
benzodiazepine receptor-Cl- channel complex. 
Journal of Neural Transmission, 115, 35–42. 
https://doi.org/10.1007/s00702-007-0821-6 

Arafa, Y. G. (2022). Relationship Of Nurse’s Knowledge 
About Schizophrenia With The Care Of 
Schhizoprenia Patients In The Regional General 
Services Agency Of Aceh Mental Hospital Banda 
Aceh. Journal of Midwifery and Nursing, 3(1), 7–12. 
https://doi.org/10.35335/jmn.v4i1.1712 

Chen, L., Zheng, W.-H., Du, Y., Li, X.-S., Yu, Y., Wang, 
H., & Cheng, Y. (2021). Altered peripheral immune 
profiles in first-episode, drug-free patients with 

schizophrenia: Response to antipsychotic 
medications. Frontiers in Medicine, 8, 757655. 
https://doi.org/10.3389/fmed.2021.757655 

Chong, B. T. W., Wahab, S., Muthukrishnan, A., Tan, K. 
L., Ch’ng, M. L., & Yoong, M. T. (2020). Prevalence 
and factors associated with suicidal ideation in 
institutionalized patients with schizophrenia. 
Psychology Research and Behavior Management, 949–
962. https://doi.org/10.2147/PRBM.S266976 

Cordeiro, P. A. S., Assone, T., Prates, G., Tedeschi, M. R. 
M., Fonseca, L. A. M., & Casseb, J. (2022). The role 
of IFN-γ production during retroviral infections: an 
important cytokine involved in chronic 
inflammation and pathogenesis. Revista Do Instituto 
de Medicina Tropical de São Paulo, 64. 
https://doi.org/10.1590/S1678-9946202264064 

Correll, C. U., Solmi, M., Croatto, G., Schneider, L. K., 
Rohani-Montez, S. C., Fairley, L., Smith, N., Bitter, 
I., Gorwood, P., Taipale, H., & others. (2022). 
Mortality in people with schizophrenia: a 
systematic review and meta-analysis of relative risk 
and aggravating or attenuating factors. World 
Psychiatry, 21(2), 248–271. 
https://doi.org/10.1002/wps.20994 

Dawidowski, B., Górniak, A., Podwalski, P., Lebiecka, 
Z., Misiak, B., & Samochowiec, J. (2021). The role of 
cytokines in the pathogenesis of schizophrenia. 
Journal of Clinical Medicine, 10(17), 3849. 
https://doi.org/10.3390/jcm10173849 

Digal, D. K. (2020). Insight into the Illness, Family 
Functioning and Caregivers’ Burden in Schizophrenia 
and Bipolar Affective Disorder: A Comparative Study. 
Central Institute of Psychiatry (India). Retrieved 
from https://www.proquest.com/dissertations-
theses/insight-into-illness-family-
functioning/docview/2631822959/se-2 

Farida, F., & Liviana, P. H. (2022). Family Characteristics 
Related to Family Support in Caring for Mental 
Disorder Patients. Stikes Hutama Abdi Husada. 
Retrieved from 
http://repository.stikestulungagung.ac.id/315/ 

Ferro, A., Auguste, Y. S. S., & Cheadle, L. (2021). 
Microglia, cytokines, and neural activity: 
unexpected interactions in brain development and 
function. Frontiers in Immunology, 12, 703527. 
https://doi.org/10.3389/fimmu.2021.703527 

Gaebel, W., & Salveridou-Hof, E. (2023). Schizophrenia or 
Other Primary Psychotic Disorders. In Making Sense 
of the ICD-11: For Mental Health Professionals, 
Cambridge University Press. 

Gannon, L., Mullen, E., McGorry, P., & O’Donoghue, B. 
(2023). Prevalence and predictors of admission at 
the time of presentation in first episode psychosis. 
Social Psychiatry and Psychiatric Epidemiology, 1–9. 
https://doi.org/10.1007/s00127-023-02552-7 



Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2023, Volume 9 Issue 11, 9750-9756 
 

9755 

Häfner, H. (2019). From onset and prodromal stage to a 
life-long course of schizophrenia and its symptom 
dimensions: how sex, age, and other risk factors 
influence incidence and course of illness. Psychiatry 
Journal, 2019,  1-15. 
https://doi.org/10.1155/2019/9804836 

Hakulinen, C., McGrath, J. J., Timmerman, A., Skipper, 
N., Mortensen, P. B., Pedersen, C. B., & Agerbo, E. 
(2019). The association between early-onset 
schizophrenia with employment, income, 
education, and cohabitation status: nationwide 
study with 35 years of follow-up. Social Psychiatry 
and Psychiatric Epidemiology, 54, 1343–1351. 
https://doi.org/10.1007/s00127-019-01756-0 

Ismail, H., Ahmad, H., Rizal, H., Hannan, W., Azmi, F., 
Reffin, N., Chan, D., Baharudin, H., Aris, A., Shen, 
H. Z., & others. (2023). The Perceived Burden Among 
Caregivers of Deinstitutionalized Patients with Severe 
Mental Illness in Malaysia’s Capital City: An 
Interviewer Administered Survey. PREPRINT at 
Research Square https://doi.org/10.21203/rs.3.rs-
2788384/v1 

Liu, F., Li, B., Wei, Y.-G., Chen, X., Ma, Y., Yan, L.-N., 
Wen, T.-F., Xu, M.-Q., Wang, W.-T., & Yang, J.-Y. 
(2011). IFN-γ+ 874 A/T polymorphism and cancer 
risk: an updated analysis based on 32 case-control 
studies. Cytokine, 56(2), 200–207. 
https://doi.org/10.1016/j.cyto.2011.06.017 

Pallotta, M. T., Rossini, S., Suvieri, C., Coletti, A., 
Orabona, C., Macchiarulo, A., Volpi, C., & 
Grohmann, U. (2022). Indoleamine 2, 3-
dioxygenase 1 (IDO1): an up-to-date overview of an 
eclectic immunoregulatory enzyme. The FEBS 
Journal, 289(20), 6099–6118. 
https://doi.org/10.1111/febs.16086 

Paul-Samojedny, M., Owczarek, A., Suchanek, R., 
Kowalczyk, M., Fila-Danilow, A., Borkowska, P., 
Kucia, K., & Kowalski, J. (2011). Association study 
of interferon gamma (IFN-$γ$)+ 874T/A gene 
polymorphism in patients with paranoid 
schizophrenia. Journal of Molecular Neuroscience, 43, 
309–315. https://doi.org/10.1007/s12031-010-
9442-x 

Pietkiewicz, I. J., Kłosińska, U., & Tomalski, R. (2021). 
Delusions of possession and religious coping in 
schizophrenia: a qualitative study of four cases. 
Frontiers in Psychology, 12, 842. 
https://doi.org/10.3389/fpsyg.2021.628925 

Pinto, R. F. Q. (2019). Preschool psychopathology using a 
gene-X-environment model: contributions of immune-
related genes and maternal care Universidade do 
Minho (Portugal). Retrieved from 
https://www.proquest.com/openview/b5fb781e0
f5f27b48dcd9671de484d36/1?pq-
origsite=gscholar&cbl=2026366&diss=y 

Putri, R. N., Idris, H., & Fajar, N. A. (2020). Evaluasi 
Pelayanan Kesehatan Jiwa Berbasis Komunitas Di 
Kota Palembang. Jurnal Ilmiah Universitas 
Batanghari Jambi, 20(3), 976–982. 
https://doi.org/10.33087/jiubj.v20i3.1087 

Rastafary, N. L. K. N., & Tondok, M. S. (2021). “We 
Consider Him as a Menace to Our Family”: 
Extended Family Variances in Attitudes Towards 
People with Schizophrenia. International Conference 
on Psychological Studies (ICPSYCHE 2020), 244–249. 
https://doi.org/10.2991/assehr.k.210423.035 

Setiawati, N. M., & others. (2020). Differences in 
Sociodemographic Characteristics of Schizophrenia 
Patients between Rural and Urban Areas in Badung 
Regency. WMJ (Warmadewa Medical Journal), 5(2), 
76–84. https://doi.org/10.22225/wmj.5.2.1831.76-
84 

Sommer, I. E., Brand, B. A., Gangadin, S., Tanskanen, A., 
Tiihonen, J., & Taipale, H. (2023). Women with 
schizophrenia-spectrum disorders after 
menopause: a vulnerable group for relapse. 
Schizophrenia Bulletin, 49(1), 136–143. 
https://doi.org/10.1093/schbul/sbac139 

Srinivas, L., Vellichirammal, N. N., Alex, A. M., Nair, C., 
Nair, I. V, & Banerjee, M. (2016). Pro-inflammatory 
cytokines and their epistatic interactions in genetic 
susceptibility to schizophrenia. Journal of 
Neuroinflammation, 13, 1–12. 
https://doi.org/10.1186/s12974-016-0569-8 

Subu, M. A., Wati, D. F., Netrida, N., Priscilla, V., Dias, 
J. M., Abraham, M. S., Slewa-Younan, S., & Al-
Yateem, N. (2021). Types of stigma experienced by 
patients with mental illness and mental health 
nurses in Indonesia: a qualitative content analysis. 
International Journal of Mental Health Systems, 15, 1–
12. https://doi.org/10.1186/s13033-021-00502-x 

Sulistiani, H., Muludi, K., & Syarif, A. (2021). 
Implementation of various artificial intelligence 
approach for prediction and recommendation of 
personality disorder patient. Journal of Physics: 
Conference Series, 1751(1), 12040. 
https://doi.org/10.1088/1742-
6596/1751/1/012040 

Trempe, F., Rossotti, M. A., Maqbool, T., MacKenzie, C. 
R., & Arbabi-Ghahroudi, M. (2022). Llama DNA 
Immunization and Isolation of Functional Single-
Domain Antibody Binders. In Single-Domain 
Antibodies: Methods and Protocols, 37–70. 
https://doi.org/10.1007/978-1-0716-2075-5_3 

Yusuf, H., Subardhini, M., Andari, S., Ganti, M., 
Esterilita, M., & Fahrudin, A. (2022). Role of family 
and community support in the eliminating restraint 
of persons with mental illness. International Journal 
of Health Sciences, 6(2), 987–1000. 
https://doi.org/10.53730/ijhs.v6n2.9697 


