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Abstract 

The increasing mental disorders prevalence adds countries’ burdens. One of the mental 

disorder’s risks is residence. There is no research about the relationship between 

residence and ten most psychiatric diseases in Surabaya. This research aims to study the 

relationship between residence and ten most diseases in Dr. Soetomo hospital psychiatric 

clinic. This research method using observational-analytic design with a cross-sectional 

approach in Dr. Soetomo hospital psychiatric clinic. Data were taken from medical 

records based on inclusion and exclusion criteria. The research used a chi-square test 

with 95%CI. The dominant districts where research subjects lived were education-related 

psychiatric examinations in Semampir, paranoid schizophrenia in Sawahan, mental 

disorders due to brain damage in Sawahan, moderate depressive episodes in Gubeng, 

MMR in Kenjeran, activity and behavior disorders in Sawahan, hebefrenic schizophrenia 

in Tambaksari, family-related psychiatric examinations in Tambaksari, atypical autism in 

Sukomanunggal and Semampir, MADD in Tambaksari. Distribution of patients’ 

residence based on five regions of Surabaya was East Surabaya as the dominant 

residence of paranoid schizophrenia, moderate depressive episodes, hebephrenic 

schizophrenia, atypical autism, MADD; North Surabaya as the dominant residence of 

education-related psychiatric examinations, MMR; South Surabaya as the dominant 

residence of paranoid schizophrenia, mental disorders due to brain damage, activity and 

behavior disorders, family-related psychiatric examinations. Chi-square test showed a 

significant relationship between residence and ten most diseases. There is a significant 

(goodness of fit) relationship between residence and ten most diseases in Dr. Soetomo 

hospital psychiatric clinic. 
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Introduction 

The increasing number of mental disorders has 

significantly increased countries’ burdens [1]. The 

mental disorders prevalence in Indonesia increased from 

1.7% to 7% [2]. Previous studies have shown that 

residence influences the mental disorders’ incidence [3]. 

However, there are not many studies that discuss the 

residence factor in ten most mental disorders in 

Surabaya. 

Residence factors such as population density, 

industrial areas, poverty levels, and education also 

contribute to mental disorders. This research aims to 

examine the distribution and to analyze the relationship 

between residence and ten most diseases in the Dr. 

Soetomo Hospital Psychiatry Clinic July 2017 - June 

2019 who resides in Surabaya. This research is expected 

to be used as a reference to reduce the mental disorders’ 

incidence in Surabaya. 

Methods 

This is an observational analytic study with a 

retrospective cross-sectional approach. Sampling was 

done by purposive sampling technique, with =0.05 

(z=1.96) and a population deviation of 5%. The 

minimum sample size was calculated using the 

Lemeshow formula, obtained a sample of 384.16 [4]. 

The study inclusion criteria were patients residing 

in Surabaya and patients diagnosed included in ten most 

diseases at Dr. Soetomo Hospital psychiatry clinic. The 

study exclusion criteria were medical records that did not 

contain the patient's diagnosis and residence. The data 

used from secondary data, namely electronic medical 

records. This research was conducted by analyzing patient 

data from Dr. Soetomo Hospital for the period 1st July 

2017 to 30th June 2019. 

Results 

Research data processing by grouping the 

patient's diagnosis based on ICD-X and sorted into the ten 

most diseases using Ms. Excel. Data were analyzed using 

SPSS version 26 for windows with the chi-square test 

(goodness of fit) with a 95%CI (=0.05). The number of 

patients in two years was 3,687 patients and based on the 

inclusion and exclusion criteria of the research, a sample 

of 1,294 research subjects was obtained with 20 study 

subjects who had 2 diagnoses including the ten most 

diseases. There were 2,356 patients excluded because 

their diagnosis were not included in the ten most diseases, 

36 patients were excluded because they did not live in 

Surabaya and 1 patient was excluded because his address 

was not listed in the medical record. The ten most 

diseases were obtained from 313 diseases recorded in the 

Dr. Soetomo Hospital psychiatric clinic. 

Table 1. Distribution of disease incidence per district in Surabaya 

Kecamatan Z55/.8 F20.0/.04 F06.8 F32.1 F70 F90.0 F20.1 Z63.7 F84.1 F41.2 

1. Tegalsari 21 16 2 3 7 2 1 1 3 1 

2. Simokerto 12 6 1 2 5 6 1 4 0 0 

3. Genteng 8 2 1 2 0 3 2 0 3 1 

4. Bubutan 17 7 4 4 5 7 2 3 3 0 

5. Gubeng 23 21 8 15 2 9 2 2 5 5 

6. Gunung

Anyar
5 3 4 1 0 0 3 0 1 2 

7. Sukolilo 3 6 2 3 0 1 3 1 1 3 

8. Tambaksari 43 27 4 10 10 11 9 7 5 7 

9. Mulyorejo 6 3 2 2 2 0 2 1 1 1 

10. Rungkut 2 4 4 3 0 4 1 1 5 1 

11. Tenggilis

Mejoyo
2 2 1 0 1 0 2 0 1 0 

12. Benowo 1 3 2 4 1 0 0 2 3 0 

13. Pakal 1 1 1 0 1 0 0 0 1 0 
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14. Asemrowo 13 3 6 4 6 0 1 3 1 1 

15. Sukoma-

nunggal
13 4 5 4 6 1 0 4 6 2 

16. Tandes 10 5 6 1 1 2 3 1 2 1 

17. Sambike-

rep
1 8 0 1 2 1 0 2 0 0 

18. Lakarsan-

tri
4 7 0 0 0 0 1 1 0 0 

19. Bulak 1 2 2 2 3 0 0 1 0 0 

20. Kenjeran 31 11 5 7 12 6 2 4 3 1 

21. Semampir 130 9 7 3 8 9 5 4 6 1 

22. Pabean

Cantian
8 5 5 0 1 1 4 1 0 1 

23. Krembang

-an
22 7 6 3 7 2 6 5 2 1 

24. Wonokro

mo
13 17 4 5 2 4 4 4 0 2 

25. Wonocolo 2 3 2 3 1 2 1 2 4 0 

26. Wiyung 4 4 4 2 3 0 1 1 0 1 

27. Karang

Pilang
3 8 2 1 0 3 3 3 2 2 

28. Jambangan 3 2 3 1 0 1 1 1 0 2 

29. Gayungan 0 0 2 1 0 0 0 0 0 1 

30. Dukuh

Pakis
6 3 2 2 0 4 0 2 2 3 

31. Sawahan 46 29 9 13 5 12 8 4 3 6 

Total 454 228 106 102 91 91 68 65 63 46 

Z55 : Problems related to education and literacy; Z55.8: 

other problems related to education and literacy; F20.0: 

paranoid schizophrenia; F20.04: paranoid schizophrenia, 

partial remission; F06.8: Other mental disorders are 

determined to result from brain damage and dysfunction; 

physical illness; F32.1: Major Depressive Disorder 

(MDD), single episode, moderate; F70: Mild Mental 

Retardation (MMR); F90.0: Attention 

deficit/hyperactivity disorder (ADHD), predominantly 

inattentive type; F20.1: Hebephrenic schizophrenia; 

Z63.7: Other stressful life events affecting family and 

household; F84.1: Atypical autism; F41.2: Mixed 

Anxiety and Depressive Disorder (MADD). 

Table 2. Distribution of disease incidence based on five regions in Surabaya 

Variable 

Residence 

Central 

Surabaya 

East 

Surabaya 

West 

Surabaya 

North 

Surabaya 

South 

Surabaya 

Diagnosis 

Z55/.8 

(n=454) 

n 58 84 43 192 77 

% 12.8 18.5 9.5 42.3 17.0 

F20.0/.04 

(n=228) 

n 31 66 31 34 66 

% 13.6 28.9 13.6 14.9 28.9 

F06.8 

(n=106) 

n 8 25 20 25 28 

% 7.5 23.6 18.9 23.6 26.4 

F32.1 

(n=102) 

n 11 34 14 15 28 

% 10.8 33.3 13.7 14.7 27.5 

F70 

(n=91) 

n 17 15 17 31 11 

% 18.7 16.5 18.7 34.1 12.1 

F90.0 

(n=91) 

n 18 25 4 18 26 

% 19.8 27.5 4.4 19.8 28.6 
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F20.1 

(n=68) 

n 6 22 5 17 18 

% 8.8 32.4 7.4 25.0 26.5 

Z63.7 

(n=65) 

n 8 12 13 15 17 

% 12.3 18.5 20.0 23.1 26.2 

F84.1 

(n=63) 

n 9 19 13 11 11 

% 14.3 30.2 20.6 17.5 17.5 

F41.2 

(n=46) 

n 2 19 4 4 17 

% 4.3 41.3 8.7 8.7 37.0 

Table 2 shows that most patients with psychiatric 

examinations related to education live in North Surabaya; 

Most patients with mental disorders due to brain damage 

live in South Surabaya; Most patients with MDD live in 

East Surabaya; Most patients with MMR live in North 

Surabaya; most ADHD disturbances live in South 

Surabaya; most hebephrenic schizophrenics live in East 

Surabaya; psychiatric examination related to problems in 

the relationship related to mental disorders / general 

medical conditions mostly live in South Surabaya; 

autism is not typical of people living in East Surabaya; 

MADD mostly lived in East Surabaya

. 

Tabel 3. Research Analysis 

Variable 

Residence Total 

P 

value 

Central 

Surabaya 

East 

Surabaya 

West 

Surabaya 

North 

Surabaya 

South 

Surabaya 
n % 

f % f % f % f % f % 

Diagnosis 

Z55/.8 58 12.8 84 18.5 43 9.5 192 42.3 77 17.0 454 100 

0,000 

F20.0/.04 31 13.6 66 28.9 31 13.6 34 14.9 66 28.9 228 100 

F06.8 8 7.5 25 23.6 20 18.9 25 23.6 28 26.4 106 100 

F32.1 11 10.8 34 33.3 14 13.7 15 14.7 28 27.5 102 100 

F70 17 18.7 15 16.5 17 18.7 31 34.1 11 12.1 91 100 

F90.0 18 19.8 25 27.5 4 4.4 18 19.8 26 28.6 91 100 

F20.1 6 8.8 22 32.4 5 7.4 17 25.0 18 26.5 68 100 

Z63.7 8 12.3 12 18.5 13 20.0 15 23.1 17 26.2 65 100 

F84.1 9 14.3 19 30.2 13 20.6 11 17.5 11 17.5 63 100 

F41.2 2 4.3 19 41.3 4 8.7 4 8.7 17 37.0 46 100 

Table 3 shows the frequency and percentage of 

patient residences based on five regions in Surabaya City 

and the incidence of ten most diseases at Dr. Soetomo 

Hospital psychiatric clinic. The association between 

place of residence and the incident diagnosis was 

analyzed by chi-square test. Place of residence and the 

incident diagnosis has a p-value of 0.000 which means it 

is smaller than the value of (0.05) that show both have 

a significant relationship (goodness of fit). 

Discussion 

Distribution of disease incidence per district in Surabaya 

1) Psychiatric examinations related to education and literacy

problems (Z55) and psychiatric examinations related to

other education and literacy problems (Z55.8) mostly 

occurred in Semampir, Sawahan, and Tambaksari 

Districts. In this research, the three districts with the 

highest number of primary schools also had the highest 

Z55 and Z55.8 incidence. A large number of schools can 

increase community participation in obtaining an 

education. One of the first steps before taking primary 

school education is to take an education-related 

psychological exam. This is supported by UNESCO's 

research  that the incidence of illiteracy occurs 

significantly in densely populated countries, one of 

which is Indonesia [5]. 

2) Paranoid schizophrenia (F20.0) and paranoid

schizophrenia, partial remission (F20.04) mostly 

occurred in Sawahan, Tambaksari, and Gubeng Districts.  
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In this research, 28 out of 31 districts had a higher 

incidence of paranoid schizophrenia than other 

schizophrenia types. This is supported by research in 

Pontianak that paranoid schizophrenia is the most 

common schizophrenia [6]. Schizophrenia is associated 

with congenital infections such as rubella and 

cytomegalovirus which impaired neuron development.  

Risk factors for schizophrenia in adulthood 

include the herpes virus, Toxoplasma gondii, and 

Chlamydia [7]. Research is needed on immunization 

coverage and infection rates against the schizophrenia 

incidence in Surabaya. 

3) Other mental disorders are determined to result from

brain damage and dysfunction; physical illness (F06.8) 

mostly occurred in Sawahan, Gubeng, and Semampir 

Districts. In this research, F06.8 was included in the ten 

most diseases with 7.8% incidence. This is supported by 

research in a Nepalese prison hospital whose F06.8 is 

one of the ten most diseases with 2 of 121 inmates 

(1.7%) [8]. Research by Block and Calderón-

Garcidueñas shows that the brain damage incidence is 

higher in industrial areas with lots of air pollutants [3]. 

The research result by Block and Calderón-Garcidueñas 

differs from this research because densely industrialized 

districts do not have a high F06.8 incidence. The 

difference results may be caused by not all industries in 

Surabaya produce air pollutants. Research is needed on 

the noise, liquid, and solid pollution impact on the 

incidence of F06.8. 

4) Moderate depressive disorder (F32.1) mostly occurred

in Gubeng, Sawahan, and Tambaksari Districts. In this 

research, F32.1 was included in the highest incidence of 

disease with 75 out of 1,314 incidents (7.8%). This is 

supported by research in German asylum seeker camps 

that F32.1 is among the highest incidence of disease with 

14 out of 158 incidents (8.9%) [9]. The research result by 

Heflin and Iceland  using the cohort method shows that 

poverty affects the depression incidence [10]. The 

research result by Heflin and Iceland differs from this 

research because districts with a high number of poor 

households also did not have high F32.1 incidences. The 

results difference may be due to differences in research 

methods. 

5) MMR (F70) mostly occurred in Kenjeran,

Tambaksari, and Semampir Districts. In this research, 

F70 was included in the ten most diseases with 6.9% 

incidence. This is supported by Ceballos, et al. that F70 

is included in the ten most diseases in Brazilian 

psychosocial care with 5% incidence [11]. In this 

research, districts with high levels of poor households do 

not have a F70 high incidence. This result difference 

from the study result of Gopalan, et al. that low 

socioeconomic conditions in India can increase the risk 

of mild and severe MR [12]. The difference in results 

may be due to differences in poverty lines in the two 

countries.  

6) ADHD, predominantly inattentive type (F90.0) mostly

occurred in Sawahan, Tambaksari, Gubeng, and 

Semampir Districts. In this research, F90.0 was included 

in the ten most diseases with 91 of 1,134 incidents 

(6.9%). Besides, compared to the other F90 (hyperkinetic 

disorders) subtype, F90.0 is the most common subtype. 

This is supported by Garbe, et al. stated that F90.0 

subtype that occurs the most (79.1%) [13]. Furthermore, 

the three districts with the highest F90.0 incidence have 

high population numbers. Risk factors for ADHD include 

maternal smoking and low socioeconomic conditions 

[14]. Further research is needed to determine the 

smoking and parenting impact on the ADHD incidence 

in Surabaya.  

7) Hebephrenic schizophrenia (F20.1) mostly occurred in

Tambaksari, Sawahan, and Krembangan Districts. 

Research at the Pontianak hospital shows that 

hebephrenic schizophrenia is the second most common 

type of schizophrenia (1.3%) after the incidents of 

paranoid schizophrenia[6]. Similar to this study, code 

F20.1 was included in the ten most diseases with 68 

incidents (5.2%). Apart from environmental factors, 

schizophrenia can also be influenced by genetic factors 

in various districts in Surabaya, so further research is 

needed regarding genetic factors for the incidence of 

code F20.1 in Surabaya. 

8) Other stressful life events affecting family and
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household (Z63.7) mostly occurred in Tambaksari, 

Krembangan, Semampir, Sawahan, Simokerto, Pabean 

Cantian, Wonokromo, Sukomanunggal, and Kenjeran 

Districts. In this research, the districts with the Z63.7 

highest incidence had the poor households’ highest 

number, except for Kenjeran and Sukomanunggal. This 

is supported by research conducted in the UK, that 

poverty can cause stress and will cause tension in the 

household [15]. Besides, districts with a high Z63.7 

incidence may also be influenced by the partner's 

personality and harmony in the household which needs 

further research. 

9) Atypical autism (F84.1) mostly occurred in

Sukomanunggal, Semampir, Gubeng, Tambaksari, and 

Rungkut Districts. Atypical autism is another name for 

Pervasive Developmental Disorder Not Otherwise 

Specified (PDD-NOS)[16]. Research conducted by 

Lazoff, et al. showed that PDD-NOS is the most 

common Autism Spectrum Disorder (ASD) subtype [17]. 

Similar to this research, F84.1 is the F84 subtype (ASD) 

that occurs more frequently than other subtypes. Further 

research is needed regarding genetic factors for the 

incidence of code F84.1 in Surabaya. 

10) MADD (F41.2) mostly occurred in Tambaksari,

Sawahan, and Gubeng Districts. In this research, F41.2 

was included in the ten most diseases with 102 of 1,314 

incidents (3.5%). This is supported by research in a 

Nepalese prison hospital whose F41.2 is one of the ten 

most diseases with 5 of 121 inmates (41.2%) [8]. 

However, the three districts with the highest F41.2 

incidence are not districts with the highest number of 

industries. This is different from the research of Pun, et 

al. that industrial air pollutants influence the symptoms’ 

occurrence of anxiety and depression [18]. The result 

differences may be caused by not all industries in 

Surabaya produce air pollutants. Further research is 

needed regarding the pollutants’ impact on the F41.2 

incidence in Surabaya. 

Distribution of disease incidence based on five regions 

in Surabaya 

1) Psychiatric examinations related to education and

literacy problems (Z55) and psychiatric examinations 

related to other education and literacy problems (Z55.8) 

mostly occurred in North Surabaya, East Surabaya, and 

South Surabaya. In this research, the three regions with 

the highest incidence of Z55 and Z55.8 had the highest 

number of poor household. This research results are 

supported by Van der Berg's that in developing countries 

access to education is determined by the family economy 

[19]. The lower the family economy, the more it limits 

access to education for children. 

2) Paranoid schizophrenia (F20.0) and paranoid

schizophrenia, partial remission (F20.04) mostly 

occurred in East Surabaya, South Surabaya, and North 

Surabaya. In this research, the paranoid schizophrenia 

incidence was more prevalent than other schizophrenia 

subtypes in five Surabaya areas. This is supported by 

Sira, et al. [6]. Schizophrenia can be caused by an 

interaction between genetic factors and prolonged 

childhood trauma, which manifests in adulthood. 

Childhood trauma can take the form of physical abuse or 

sexual violence [20]. Further research is needed 

regarding genetic factors and violence in children against 

the schizophrenia incidence in Surabaya. 

3) Other specified mental disorders due to known

physiological condition (F06.8) mostly occurred in South 

Surabaya, North Surabaya, and East Surabaya. Industry 

may increase the occurrence of air pollution, such as 

industries of coal processing, petroleum, and chemicals. 

In this research, this type of industry occurred in three 

regions with the highest F06.8 incidence. This is 

supported by Block and Calderón-Garcidueñas [3]. 

Densely industrialized districts can produce a lot of air 

pollutants. Air pollutants can enter the respiratory tract 

then particles such as ozone and nitrogen dioxide enter 

the blood vessels, causing inflammation and oxidative 

stress that leads to neuron damage [21]. 

4) Moderate depressive disorder (F32.1) mostly occurred

in East Surabaya, South Surabaya, and North Surabaya. 

In this research, the three regions with the highest 

incidence of code F32.1 had the highest number of poor 

household. This research results are supported by the 

research of Heflin and Iceland, that an environment with 

high poverty rates can cause long-term stress that can 
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lead to depression [10]. 

5) MMR (F70) mostly occurred in North Surabaya,

Central Surabaya, and West Surabaya. In this research, 

North Surabaya had the poor household highest number, 

while Central Surabaya and West Surabaya had the poor 

household lowest number in Surabaya. This is different 

from Gopalan, et al. [12]. The result differences can be 

caused by a large number of industries in West Surabaya 

and the dense population in Central Surabaya. Both can 

affect the occurrence of code F70. 

6) ADHD, predominantly inattentive type (F90.0) mostly

occurred in South Surabaya, East Surabaya, Central 

Surabaya, and North Surabaya. In this research, four 

regions with the largest F90.0 incidents also had a poor 

household highest number. This is supported by Russell, 

et al. that poverty can lead to ADHD’s occurrence [22]. 

Poor socioeconomic conditions make a person unable to 

meet their daily needs, which can increase the risk of 

ADHD. 

7) Hebephrenic schizophrenia (F20.1) mostly occurred in

East Surabaya, South Surabaya, and North Surabaya. In 

this research, the three regions with the highest F20.1 

incidents also had a poor household highest number. This 

is supported by Lee, et al. that schizophrenia is more 

common in people living in low-income areas[23]. Other 

factors are densely populated housing, malnutrition, and 

social inequality [24]. Research is needed on 

malnutrition and social disparities in Surabaya. 

8) Other stressful life events affecting family and

household (Z63.7) mostly occurred in South Surabaya, 

North Surabaya, and West Surabaya. In this study, North 

Surabaya, and South Surabaya had the poor household’s 

highest number but West Surabaya had the poor 

household‘s lowest number in Surabaya. This is different 

from Corlyon, et al. [15]. The result differences can be 

caused by the number of industries in West Surabaya. 

Thomson states that prolonged stress is one of the body's 

responses that occurs due to exposure to air pollutants 

[25]. 

9) Atypical autism (F84.1) mostly occurred in East

Surabaya and West Surabaya. In this research, F84.1 had 

the highest incidence of disease (4.8%) than the other 

F84 subtypes. This is different from the research of 

Hofer, et al. in Germany that F84.1 is the subtype with 

the least occurrences [26]. The result differences may be 

due to different mental illness programs detection in 

developed and developing countries. The low rate of 

other mental disorders may be due to the difficulty in 

obtaining the autism spectrum prevalence from health 

data for children with special needs in developing 

countries [27]. Further research is needed on the health 

data of children with special needs in Surabaya. 

10) MADD (F41.2) mostly occurred in East Surabaya,

South Surabaya, West Surabaya, and North Surabaya. In 

this research, the four regions with the highest F41.2 

incidence had the largest number of industries. This is 

supported by Pun, et al. that air pollutants play a role in 

anxiety disorders and depression [18]. Industrial air 

pollutants influence the onset of symptoms and 

depression through inflammatory reactions and oxidative 

stress and the greatest influence is found in research 

subjects with lower socioeconomic conditions [3, 18]. 

The results of the chi-square test show the p-

value of 0.000 and the relationship is said to be 

significant if the value is smaller than the value of α 

(0.05). This shows that the results of this study are that 

there is a significant relationship between residence and 

the incidence of the ten most diseases in the psychiatric 

clinic of Dr. Soetomo. This is in line with research 

conducted by Vicente, et al. that there is a significant 

difference in the prevalence of mental illnesses found in 

different areas of residence in Chile [28].  The residence 

is one of the important factors affecting the mental health 

conditions of its inhabitants. 

Research limitation 

The limitation of this research is the limited 

socio-demographic data sources in the district of 

Surabaya City. Besides, there is still a lack of previous 

research on the relationship between mental disorders 

and residence that researchers can find from Indonesia 

and international journals. The limitation from medical 

record data such as there is 1 medical record that is not 

listed where the patient residence. 

Conclusion 
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The results of this research found that there was 

a significant relationship (goodness of fit) between 

residence and ten most diseases in Dr. Soetomo hospital 

psychiatric clinic July 2017 – June 2019 who resides in 

Surabaya. 
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