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Abstract. People with Mental Disorders (ODGJ) are people who experience disorders of thinking, behavior, and emotions that
are manifested in a series of symptoms or significant changes that include behavior and can cause suffering and obstacles in
carrying out people's functions as human beings. Schizophrenia is one of the most complex and challenging of mental disorders.
Schizophrenia is a heterogeneous syndrome that is irregular and behavioral disorders strange behavior, delusions,
hallucinations, inappropriate emotions, and disorders of major psychosocial functions. Someone who experiences mental health
disorders can be treated by administering psychotropic drugs. This study aims to determine the pattern of use and costs of
psychotropic drugs in BPJS schizophrenia inpatients with the ATC/DDD and DU 90% methods at Dr. Loekmono Hadi Kudus
Regional Hospital for the period January-December 2023. This study uses a quantitative method with a non-experimental
descriptive design, whose data is taken retrospectively using secondary data in the form of medical records of schizophrenia
patients. The sampling technique used is Total Purposive Sampling. Psychotropic use data was calculated using the formula
DDD/100 days of care and DU 90%. The results showed that there were 213 medical records of schizophrenia patients who
met the inclusion criteria with the number of male gender of 153 patients (71.83%), the most age was adult (26-45 years) 139
patients (65.26%), the average LOS was 14 to 15 days with a total LOS of 2981 days, the use of psychotropics with the highest
value was risperidone at 38.05 DDD/100 days of care. Psychotropic drugs included in the 90% DU segment include risperidone
(20.68%), olanzapine (15.86%), chlorpromazine (14.17%), trihexyphenidyl (12.68%), fluoxetine (6.16%), sertraline (5.69%),
haloperidol (5.64%), lithium (3.22%), aripiprazole (2.49%), trifluoperazine (2.38%), and clozapine (2.35%). The highest cost
of psychotropic drugs is aripiprazole 10 mg, with a total cost of Rp 3,444,000 for one year, with a total of 205 tablets used.

Keywords: Fees, DDD, DU 90%, Psychotropics, Schizophrenia.
INTRODUCTION

Health is a vital asset in human life, encompassing good physical and mental health, social well-
being, and the ability to meet all life's needs to create a decent standard of living (Law of the Republic
of Indonesia, 2009). The Social Security Administration (BPJS) is the body established to provide health
protection (Presidential Decree of the Republic of Indonesia, 2018).

According to the World Health Organization, in 2022, 300 million people worldwide experienced
mental disorders such as depression, bipolar disorder, and dementia, including 24 million with
schizophrenia. The prevalence of severe mental disorders (psychotics) in Indonesia was 450,000 people
with severe mental disorders (ODGJ). Furthermore, the prevalence of depression in the population aged
15 years and older was 6.1%, and the prevalence of emotional mental disorders was 9.8% (Riskesdas,
2018).

People with Mental Disorders (ODGJ) are individuals who experience disorders of thinking,
behavior, and emotions that are manifested in a series of symptoms or significant changes that include
behavior and can cause suffering and obstacles in carrying out people’s functions as human beings (Law
of the Republic of Indonesia, 2014). One of the most common mental illnesses is schizophrenia.
Schizophrenia is one of the most complex and challenging of mental disorders. Schizophrenia is a
heterogeneous syndrome of irregular and disordered behaviors that include bizarre behaviors, delusions,
hallucinations, inappropriate emotions, and major psychosocial dysfunction (lkawati, 2014). Someone
experiencing mental health disorders can be treated with psychotropic drugs. According to researchers
Litama et al. (2019), trihexyphenidyl and risperidone are most often prescribed for patients with mental
disorders.

The EPO method is an identification analysis method used to compare two drugs with different
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values. Drug Utilization Evaluation (EPO) functions as a review and evaluation of pharmaceutical
services aimed at quality control. Drug Utilization (DUT) 90% can be determined from drug use patterns
by assessing drugs included in the 90% DU. The EPO developed by the WHO is the Anatomical
Therapeutic Chemical (ATC)/Defined Daily Dose (DDD) method. The ATC/DDD system is a system
for classifying and measuring drug use (NIPH, 2022). Assessment of drugs included in the 90% DU
segment is necessary to emphasize the drug segment in terms of evaluating drug use, planning, and
procurement (Khoiriyah et al., 2020).

METHODS

Types and Design of Research

This study employed a quantitative, non-experimental descriptive design, with data collected
retrospectively. The study employed a cross-sectional design. The study began with a research ethics
application, which met the requirements of the Health Research Ethics Committee of Muhammadiyah
University of Purwokerto, under the number KEP/UMP/165/111/2024.

Time and Place
This research was conducted at Dr. Loekmono Hadi Kudus Regional Hospital and was carried out in
March-April 2024.

Population and Sample

The population used in this study was all medical records of BPJS patients undergoing schizophrenia
treatment and hospitalized at Dr. Loekmono Hadi Kudus Regional Hospital in 2023. The sample was
determined using the Total Purposive Sampling method and met the inclusion criteria, namely 213
patients.

The inclusion criteria in this study were medical records of BPJS inpatients diagnosed with
schizophrenia and receiving psychotropic therapy, complete medical records of BPJS inpatients (age,
gender, length of stay, and drug data in the form of psychotropic name, dosage and usage rules), BPJS
schizophrenia inpatients without other comorbidities, BPJS schizophrenia inpatients aged >12 years.
The exclusion criteria were inpatients included in BPJS but not diagnosed with schizophrenia, illegible
medical records of BPJS schizophrenia inpatients, incomplete medical records of BPJS schizophrenia
inpatients, and forced discharge.

Data analysis
Data analysis was performed using Microsoft Excel.

a. Grouping data based on gender, age, use of psychotropic drugs and length of hospitalization
using Microsoft Excel.

b. Here's how to analyze data using the ATC/DDD and DU 90% methods:
Search for ATC code classification for psychotropic drugs that has been determined by WHO
using the web link https://www.whocc.no/atc_ddd_index/
The type of psychotropic drug was identified using the DDD formula (Ministry of Health of
the Republic of Indonesia, 2017):

Quantity Used x Strength
Drug Use In DDD =

DDD
Drug usage data for inpatients is calculated based on the DDD/100 days of treatment
calculation using the following formula:

Total DDD
DDD/100 Days of Treatment = %1000
Total Days of Treatment

Determination of DU 90% is done by converting each DDD/100 days of psychotropic drug
treatment into a percentage from the highest to the lowest drug use and then determining the
cumulative percentage that falls into the DU 90% segment.

c. The calculation of the cost of psychotropic drugs is obtained by multiplying the total for each
drug by the purchase cost, then calculating the total cost based on each drug.
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RESULTS AND DISCUSSION

Patient Characteristics

This study was conducted at Dr. Loekmono Hadi Kudus Regional Hospital between January and
December 2023. The subjects met the inclusion and exclusion criteria. The characteristics of the study
subjects are shown in the following table:

Table 1.Characteristics of Schizophrenia Patients.

Characteristics Nll,l::il:gt:f Percentage (%)
Gender
Man 153 71.83
Woman 60 28.17
Age
Teenagers (12-25 Years) 29 13.62
Adults (26-45 Years) 139 65.26
Elderly (46-65 Years) 44 20.66
Seniors (>65 Years) 1 0.47

Source: Primary data

Table 1 shows that schizophrenia patients are predominantly male, with 153 patients (71.83%), due
to poor communication skills and a preference to suppress problems when under stress. Other research
also indicates that men are at 56.7% greater risk of developing schizophrenia than women (Abdulah et
al., 2023). Generally, the reason for the higher prevalence in men is that men tend to experience higher
levels of stress in life, both in education and work (Li et al., 2017).

Factors contributing to schizophrenia are more prevalent in men because they are more private about
their problems, unlike women, who tend to share their concerns. Men view problems as shameful
mistakes, leading them to battle with themselves, refuse to seek help, and withdraw from their
environment (Nofriyanto, 2019).

The majority of patients with schizophrenia were in the adult age range (26-45 years), with 139
patients (65.26%). This occurs because in adulthood, individuals experience difficulty understanding
situations with those around them and experience financial problems. Psychosocial changes tend to
occur in late adulthood. Emotional health in late adulthood is related to an individual's ability to define
and separate personal and social tasks. Midlife crises, which involve changes in a person's partner,
marriage, lifestyle, and work, are usually caused by stress from repeated exams (Nababan et al., 2023).

The results of this study align with research conducted by Amalia et al. (2022), which showed that
schizophrenia is more common in adults than adolescents or children, with a peak age of 30-39, the
productive age range. This is because adult schizophrenia is often caused by divorce, abandonment by
a partner, sibling disputes over inheritance, and bankruptcy (Nababan et al., 2023).

Therapy Regimen and Drug Classes

The research results show that there are various single and combination psychotropic therapies for
schizophrenia patients. In this study, the most commonly used single psychotropic therapy was
clozapine from the atypical antipsychotic group, with a total of 2 patients. This does not align with the
schizophrenia pharmacotherapy algorithm. Because all atypical antipsychotic agents except clozapine
are first-line in treating schizophrenia (Dipiro et al., 2015). Clozapine can decrease water levels and
increase serum sodium in schizophrenia patients. However, patients receiving clozapine require
monitoring, as clozapine carries a significant risk of metabolic syndrome (Burns et al., 2016).

After a single drug is unable to provide a good response, the patient will be given a combination of
2 psychotropic therapy. In this study, the most common combination of 2 psychotropics was risperidone
and cepezet from the atypical antipsychotic and typical antipsychotic groups with a total of 13 patients.
The administration of combination therapy depends on the severity of schizophrenia. The use of
combination therapy is often used in the treatment of schizophrenia because different types and agents
have different affinities, so it is hoped that they can complement each other for receptors and function
better in psychosis compared to monotherapy (Blessing et al., 2013).

The combination of risperidone and cepezet can reduce positive symptoms and behavioral
disturbances in schizophrenia patients (Purwandityo et al., 2018). This is because typical antipsychotics
can improve positive symptoms but not negative symptoms. Atypical antipsychotics can improve both
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positive and negative symptoms of schizophrenia and are more effective in treating resistant patients
(Galletly et al., 2017).

Risperidone has a greater affinity for the dopamine D2 receptor than clozapine. Risperidone is
indicated for the treatment of schizophrenia, both negative and positive symptoms (Susilowati et al.,
2021). Cepezet is a typical antipsychotic drug containing chlorpromazine. Its mechanism of action is
nonspecific on norepinephrine, dopamine, acetylcholine, and histamine receptors (Nuryati, 2017). The
affinity of chlorpromazine binding to the D2 receptor in the striatum is 70%, making it effective when
combined with risperidone in patients who do not respond well to risperidone, especially those with
positive symptoms and sleep disorders. However, its high affinity for the D2 receptor causes
extrapyramidal side effects such as tardive dyskinesia, tremor, akinesia, and others (Dipiro et al., 2008).

The most common combination of psychotropic therapy is risperidone, cepezet, and trihexyphenidyl.
Extrapyramidal side effects from antipsychotic use can be managed with the anticholinergic
trihexyphenidyl, which inhibits centrally acting acetylcholine. Trihexyphenidyl is an antagonist to
typical phenothiazine antipsychotics (chlorpromazine and trifluoperazine). Trihexyphenidyl's effects on
the central nervous system cause restlessness, agitation, delusions, hallucinations, and altered thinking
(Stockley, 2009).

Length of Stay (LOS)
Table 2.Length of Hospitalization
Length c
Tre%me Nggt]ibe enrt:f Percentage (% (LDOai)
3 2 0.94% 6
4 2 0.94% 8
6 1 0.47% 6
8 3 1.41% 24
9 4 1.88% 36
10 5 2.35% 50
11 4 1.88% 44
12 11 5.16% 132
13 28 13.15% 364
14 55 25.82% 770
15 59 27.70% 885
16 22 10.33% 352
17 9 4.23% 153
18 6 2.82% 108
21 1 0.47% 21
22 1 0.47% 22
Total 213 100 2981

Source: Primary data

Table 2 shows that the average LOS for schizophrenia patients at Dr. Loekmono Hadi Kudus
Regional Hospital between January and December 2023 was 14 to 15 days, with a total LOS of 2,981
days. This figure does not meet the Ministry of Health's standard, which states the ideal AVLOS value
is 6-9 days (Ministry of Health, 2006). This is because schizophrenia patients require long treatment
times and it is difficult to predict when they can go home. Therefore, the hospital has not been able to
establish a standard length of stay for schizophrenia patients who have other disorders related to their
illness.
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Quantity of Psychotropic Drug Use Based on ATC/DDD Classification

Table 3. Quantity of Psychotropic Drug Use in DDD Units

No ATC Code Ps;/rgr?;tsr(?;ics Active Ingredientt  Total DDD Dg)?g‘/g?e
1 NO5AX08 Risperidone Risperidone 1,134.40 38.05
2 NO5AHO03 Olanzapine
Olanzapine Olanzapine 870.00 29.18
3 NO5AA01 Cepezet
Chlorpromazine Chlorpromazine 777.67 26.09
4 NO4AAO1  Trihexyphenidyl  Trihexyphenidyl  695.40 23.33
5 NO6ABO3 Fluoxetine Fluoxetine 338.00 11.34
6 NO6ABO06 Fridep
Sertraline Sertraline 312.00 10:47
7 NO5ADO01 Haloperidol
Lodomer Haloperidol 309.38 10:38
8 NO5ANO1 Frimania
Frimania Lithium 176.39 5.92
9  NO5AX12 Aripiprazole Aripiprazole 136.67 458
10 NO5ABO06 Trifluoperazine  Trifluoperazine 130.50 438
11 NO5AH02 Clozapine
Clozapine Clozapine 128.75 4.32
12 NO5BA01 Diazepam
Diazepam Diazepam 115.90 3.89
13 NO6AA09 Amitriptyline Amitriptyline 89.67 3.01
14 NO5BA09 Clobazam Clobazam 75.00 252
15 NO6AA21 Sandepril
Seroquel Xr Maprotiline 71.00 2.38
16  NO5AHO04 Seroquel Xr
Seroquel Xr Quetiapine 69.50 2.33
17 NO5BA06 Lorazepam Lorazepam 56.00 1.88
Total 5,486.22 184.04

Source: Primary Data

Based on Table 3, the highest DDD value in this study was for the use of risperidone with ATC
code NO5AX08, which was 38.05 DDD/100 days of treatment. Risperidone is a class of atypical
antipsychotic drugs derived from benzioxazole derivatives indicated for the treatment of schizophrenia
for both negative and positive symptoms. Risperidone has the ability to occupy D2 receptors (63% to
89%) (Yulianty et al., 2017). This study is in line with the study of Zahnia & Sumekar (2016) which
stated that risperidone is the most widely used antipsychotic, and its extrapyramidal side effects are
usually milder compared to typical antipsychotics. It is known that the use of therapy with risperidone,
which works on serotonin and histamine receptors, can affect body weight (Dewi et al., 2013).

The second highest use of psychotropic drugs is olanzapine with ATC code NO5AHO03, amounting
to 29.18 DDD/100 hospital days. Olanzapine is a safe and effective drug for the treatment of diagnosed
schizophrenia. The specific mechanism of action of olanzapine is by blocking 5HT2A, dopamine (D1,
D2, D4), muscarinic (M1), H, 5HT2E, 5HT3, and 5HT6 receptors with eight times greater potency
compared to dopamine receptors. Olanzapine also has the ability to block phencyclidine (PCP), which
is an N-methyl-D-aspartate (NMDA) receptor antagonist that induces positive and negative symptoms
and is related to cognition in schizophrenia patients (Elvira et al., 2017).

The lowest use of psychotropic drugs was lorazepam with ATC code NO5BAO06, which was 1.88
DDD/100 hospital days. Lorazepam is a 3-hydroxybenzodiazepine derivative used as a therapy for
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anxiety and insomnia (Griffin et al., 2013). Lorazepam binds to the benzodiazepine receptor of
postsynaptic y-aminobutyric acid (GABA)-A ligand-bound neuronal chloride channels in several
locations in the central nervous system (CNS). This drug enhances the effect of GABA, thereby
increasing chloride ion conductance in cells. As a result, the shift in chloride ions causes
hyperpolarization and stabilization of the cell plasma membrane (Vinkers et al., 2012).

Table 4.DU profile 90%.
No ATC Code Types Of. Active Ingredient DDD/100 Days of Care %  Cumulative DU 90%
Psychotropics
1 NO5AX08 Risperidone Risperidone 38.05 20.68 20.68
Olanzapine .
2 NO5AH03 . Olanzapine 29.18 15.86 36.54
Olanzapine
Cepezet .
3 NO5AA01 . Chlorpromazine 26.09 14.17 50.71
Chlorpromazine
4 NO4AA01  Trihexyphenidyl  Trihexyphenidyl 23.33 12.68 63.39
NO6AB03 Fluoxetine Fluoxetine 11.34 6.16 69.55
Fridep .
6 NO6ABO6 . Sertraline 10:47 5.69 75.23
Sertraline 90
Haloperidol .
7 NO5ADO01 Haloperidol 10:38 5.64 80.87
Lodomer
Frimania o
8  NO5ANO01 . Lithium 5.92 3.22 84.09
Frimania
9  NO5AX12 Aripiprazole Aripiprazole 4.58 2.49 86.58
10 NO5AB06  Trifluoperazine  Trifluoperazine 4.38 2.38 88.96
Clozapine .
11 NO5AH02 . Clozapine 4.32 2.35 91.30
Clozapine
Diazepam .
12 NO5BA0O1 . Diazepam 3.89 211 93.42
Diazepam
13 NO6AA09 Amitriptyline Amitriptyline 3.01 1.63 95.05
14 NO5BA09 Clobazam Clobazam 2.52 1.37 96.42
Sandepril 10
15 NOBAA2L P Maprotiline 2.38 1.29 97.71
Seroquel Xr
NO5AH04 Seroquel Xr -
16 Quetiapine 2.33 1.27 98.98
Seroquel Xr
17 NO5BAO06 Lorazepam Lorazepam 1.88 1.02 100
Total 184.04 100 100

Source: Primary Data

Table 4 shows that psychotropic drugs included in the 90% DU segment include risperidone
(20.68%), olanzapine (15.86%), chlorpromazine (14.17%), trihexyphenidyl (12.68%), fluoxetine
(6.16%), sertraline (5.69%), haloperidol (5.64%), lithium (3.22%), aripiprazole (2.49%), trifluoperazine
(2.38%), and clozapine (2.35%). Meanwhile, psychotropic drugs included in the 10% DU segment
include diazepam (2.11%), amitriptyline (1.63%), clobazam (1.37%), maprotiline (1.29%), quetiapine
(1.27%), and lorazepam (1.02%). The use of psychotropic drugs in the 90% segment indicates the most
widely used, while those in the 10% segment indicate the least frequently prescribed (WHO, 2024). A
good 90% DU result is when the number of drugs in the 90% DU category is less than the number of
drugs in the 10% DU segment (Pratiwi et al., 2024).

Data on the use of psychotropic drugs with a 90% DU can be used when compiling a list of essential
drugs for planning purposes (Kulkarni et al., 2016). Therefore, the ultimate goal of this evaluation is to
assess the effectiveness of drug use at Dr. Loekmono Hadi Kudus Regional Hospital to ensure drug
availability and avoid drug shortages. Therefore, it is expected that drugs included in the 90% DU
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segment need to be given more attention to their availability (Pratiwi et al., 2024). Thus, the data
obtained can be used in terms of drug evaluation, measuring psychotropic drug consumption by
schizophrenia patients at Dr. Loekmono Hadi Kudus Regional Hospital. Therefore, the use of the 90%
DU method indirectly provides suggestions for further drug control and procurement by considering
psychotropic prescribing patterns.

Analysis of the Cost of Using Psychotropic Drugs
Table 5. Psychotropic Costs

Types of . . Number Price per tablet . .
No ATC Code Psychotropics Active Ingredient: of Drug (Rp) Usage Price (Rp
1 No6AA0Y Amitriptyline Amitriptyline 269 300 80,700
2 NosAX12 Aripiprazole Avripiprazole 205 16,800 3,444,000
1348 600 808,800
8 NO5AA01 Cepezet Chlorpromazine 985 350 344 750
Chlorpromazine !
4 NO5BA09 Clobazam Clobazam 150 1,150 172,500
: 267 1,200 320,400
Clozapine . ' '
5 NO5AHO02 Clozapine Clozapine 477 600 286,200
: 169 300 50,700
6 NOSBAOL Diazepam Diazepam 157 ’y
Diazepam 5 5 35.325
! NO6ABO3 Fluoxetine Fluoxetine 338 500 169,000
: 49 1,950 95,550
Fridep . ' ,
8 NO6ABO06 Sertraline Sertraline 241 1,650 433,950
L 70 2,650 638,650
Frimania o ' !
9  NO5ANO01 Erimania Lithium a1 4,575 320250
: 185 275 115,775
10  NO5ADO1 Haloperidol Haloperidol
Lodomer 70 235 43,475
11 NosBAOs Lorazepam Lorazepam 518 1,500 105,000
. 704 4,800 2,486,400
Olanzapine . ' R
12 NO5AH03 Olanzapine Olanzapine 2836 1,800 1,267,200
13 NO5AX08 Risperidone Risperidone 142 200 567,200
14 NOB6AA21 Sandepril Maprotiline 263 8,525 1,210,550
38 10,850 412,300
Seroquel Xr L ' '
15 NO5AH04 Seroquel Xr Quetiapine 14 9,500 133,000
42 9,350 392,700
16 NO5ABO06 Seroquel Xr Trifluoperazine 522 300 156.600
Trifluoperazine '
17" NO4AAO1  Trihexyphenidyl  Trihexyphenidyl 3477 200 695,400
Amount 80,385 14,786,375

Source: Primary Data

The results obtained in Table 5 show that the highest psychotropic cost is aripiprazole 10 mg, with
a total usage cost of Rp. 3,444,000 for one year with a total usage of 205 tablets. The cost of aripiprazole
is quite high compared to trihexyphenidyl and risperidone, at Rp. 16,800 per tablet. The second highest
price is olanzapine 10 mg, with a total usage cost of Rp. 2,486,400 for one year with a total usage of
518 tablets.

The costs of psychotropic medications used in schizophrenia patients above are appropriate, as all
medications prescribed in this study are listed in the BPJS Kesehatan e-catalog. The cost of psychotropic
medications is calculated by adding the individual costs of each medication, multiplying the purchase
price, and then calculating the total for each medication.
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CONCLUSION

Based on the evaluation study of the use and costs of psychotropic drugs in BPJS schizophrenia
patients at Dr. Loekmono Hadi Kudus Regional Hospital for the period January-December 2023, the
following conclusions can be drawn:

1. The use of psychotropic drugs based on the ATC/DDD method obtained a total value of
184.04 DDD/100 days of hospitalization, and the psychotropic with the highest value was
risperidone at 38.05 DDD/100 days of hospitalization. The use of psychotropic drugs based
on the 90% DU included in the 90% DU segment includes risperidone (20.68%),
olanzapine (15.86%), chlorpromazine (14.17%), trihexyphenidyl (14.17%), and phenytoin
(14.17%).

(12.68%), fluoxetine (6.16%), sertraline (5.69%), haloperidol (5.64%), lithium (3.22%),
aripiprazole (2.49%), trifluoperazine (2.38%), and clozapine (2.35%).

2. The highest cost of psychotropic medication use during the January-December 2023 period

was aripiprazole 10 mg, at Rp 3,444,000, with a total of 205 tablets used.
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