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Background: There are 2.2 million stroke patients in Indonesia, and ischemic stroke represents 87% of all strokes. Ischemic stroke is 
one of the covered diseases (INA-CBGs) in the National Health Insurance (JKN). Based on the Indonesian Ministry of Health’s data, 
stroke uses up 1% of the yearly budget. This study compares clinical outcomes and treatment patterns before and during the JKN era.
Methods: A cross-sectional analytical study of ischemic stroke medical records treated at Hasan Sadikin Hospital in 2013 and 2015 as 
representatives of the before and during JKN era. Chi-Square is used for data processing relationship analysis.
Results: 164 ischemic stroke patients were treated, 75 before implementing the JKN program and 89 after implementing the JKN 
program. There was a significant difference between treatment patterns (p<0.001) and clinical outcomes (p=0.046) of ischemic stroke 
patients before and after implementing The Indonesian National Health Insurance. There was no significant difference in length of stay 
(LOS).
Conclusion: There is significant different between treatment pattern and clinical outcome of ischemic stroke patients before and after 
implementing The Indonesian National Health Insurance. This program has improved clinical outcomes concerning the purpose of the 
JKN program to provide social protection and welfare in terms of health.
Keywords: ischemic stroke, treatment pattern, national health insurance, clinical outcome

Introduction
A stroke is an acute neurological dysfunction caused by ischemia or bleeding, persisting for more than 24 hours or until 
death. Based on the etiology, stroke can be classified into ischemic and hemorrhagic. Ischemic stroke is a neurological 
dysfunction caused by focal cerebral, spinal, or retinal infarction.1 Ischemic stroke cases account for 87% of all stroke 
cases.2 In Indonesia, the number of strokes medically diagnosed until 2018 is 2.2 million people, with a prevalence rate 
of 10.9%.3

The national health insurance in Indonesia, known as the National Health Insurance (JKN), was implemented in 2014 
by the Health Insurance Management Agency (BPJS). The JKN program guarantees diseases included in the Indonesian 
Case-Based Groups (INA-CBGs) regulated in Minister of Health Regulation No. 59 of 2014, and ischemic stroke is one 
of the diseases listed. The allocation of health facilities is carried out prospectively using the case-mix method, which is 
expected to reduce unnecessary drug use and encourage efficient therapy. Drugs given to patients are regulated in 
a national formulary based on the List of Essential Medicines (DOEN).3

Based on data from the Ministry of Health, stroke is a catastrophic disease that uses up much of the JKN budget. 
Stroke uses about 1% of the total budget spending each year. Before the JKN era, ischemic stroke patients could be 
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charged up to 4,290,000 rupiahs per patient. In a study conducted in North Sumatra by Mahulae, JX, and Ilyas J, 130 
ischemic stroke patients spent IDR 1,305,844,880 for direct costs, including the drugs administered.4

Until now, no previous study compared the clinical outcomes of ischemic stroke patients based on the therapy pattern 
before and during the JKN era. Therefore, this study aims to compare the clinical outcomes and treatment patterns of 
ischemic stroke patients before and during the JKN era.

Research Methods
This study is an analytical study with a cross-sectional design, conducted on 164 ischemic stroke patients hospitalized at 
Hasan Sadikin Hospital in Bandung, using 2013 and 2015 as a representation of each period. Data were taken from 
available medical records at the Department of Neurology RSHS, with inclusion criteria, namely inpatients who had 
confirmed atherothrombotic ischemic stroke of the first attack through non-contrast brain computed tomography (CT 
scan). The exclusion criteria in this study were incomplete medical records (patient characteristics, treatment patterns, 
and clinical outcomes), patients with recurrent stroke, cardioembolic and hemorrhagic stroke. This study took the adult 
population. The 164 samples in this study used the total sampling method for all reachable populations and divided into 2 
groups, before implementing the JKN program and after implementing the JKN program.

Demographic characteristics reviewed in this study were gender, education, occupation, domicile, and patient age. 
This study analyzed the comparison of treatment patterns and clinical outcomes between the two periods. The era in 
which the patient was treated was compared with some of the drugs used by the patient and the clinical results in the 
form of a length of stay (LOS) or length of stay in the hospital and the clinical outcomes stated by the doctor. The 
drugs chosen are related to stroke therapy, including anti-cholesterol, antipyretic, antihypertensive, antiplatelet, 
anticoagulant, anti-lipid, and neuroprotectors.5 The independent variable in this study was the patient’s treatment 
era, and the dependent variable consisted of the length of stay (LOS), prognosis (morbidity and mortality), and drugs 
used.

Data collection and analysis in this study used IBM SPSS Statistics software version 28. Data processing was carried 
out by testing the normality of the data first with the Kolmogorov–Smirnov test on numerical data. The normality test’s 
significance limit is a p-value of <0.05. Categorical data are presented with frequency and proportion, while numerical 
data uses the mean and standard deviation. Comparison between era with LOS and age was analyzed using the Mann– 
Whitney test and comparisons between eras and other variables were analyzed using the Chi-Square test. A p-value < 
0.05 was considered statistically significant. This research was conducted at RSUP Dr. Hasan Sadikin Bandung and 
carried out from February 2021 to December 2021 and has been approved by the Faculty of Medicine Ethics Committee 
Padjadjaran University (No. 77/UN6.KEP/EC/2021). This study complied with all relevant ethical regulations (including 
The Declaration of Helsinki) and covered patient data confidentiality. The correct ethics procedure was followed. 
Informed consent was obtained from the study participants before the study commencement.

Results
The population of this study consisted of 164 ischemic Stroke patients treated at Hasan Sadikin Hospital in Bandung 
from two groups, namely 75 patients before the JKN era and 89 patients during the JKN era. The ischemic stroke patients 
in this study were more female (94 women (57.3%), and 70 men (42.6%). The distribution of era, education, and 
hemispheric lesions was nearly even in this study. About two-thirds of the population live in cities. The mean age in this 
population was 57.7 (11.9) (Table 1).

This study’s results showed no significant differences in gender, domicile, occupation, education, and hemisphere 
lesions between before and during the implementation of JKN. There was a significant difference in the subjects’ 
education level (p<0.001) (Table 2). In this study, there was significant difference between the drugs used in patients 
before and during the JKN era for neuroprotector drugs which were found to have statistical differences (p-value 
<0.001) after being tested using the Chi-Square method (Table 3). The comparison of clinical outcomes shows no 
significant difference in morbidity and length of stay (LOS), but there is a significant difference in mortality (p = 
0.046) (Table 4).
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Discussion
The results showed that in terms of educational level, the patient population was more in the category of not completing 
compulsory schooling (<12 years). The results of the analysis test show that there is a significant relationship between the 
era before and during JKN. Various factors can influence these results, such as low awareness of getting more 

Table 1 Research Subjects Characteristic

Variable n,%

Gender
Female 94 (57.3)

Male 70 (42.6)

Era
During JKN 89 (54.2)

Before JKN 75 (45.7)

Education period
Education < 12 years 84 (51.2)

Education > 12 years 80 (48.7)
State location

Urban 114 (69.5)

Rural 50 (30.4)
Location of stroke lesion

Right hemisphere 62 (37.8)

Left hemisphere 59 (35.9)
Vertebrobasilar 43 (26.2)

Variable Mean, standard deviation

Age 57.7 (11.9)

Table 2 Difference Characteristics of Research Subjects Before and During the JKN Era

Era p-value

Before JKN During JKN

n = 75 % n = 89 %

Gender

Male 28 40.0 42 60.0 0.204

Female 47 50.0 47 50.0

State location

Rural 25 50.0 25 50.0 0.467

Urban 50 43.9 64 56.1

Occupation

Employed 65 86.7 81 91.0 0.375

Unemployed 10 13.3 8 9.0

Education period

Education < 12 years 54 72.0 30 33.7 <0.001*

Education > 12 years 21 28.0 59 66.3

Location of stroke lesion

Right hemisphere 26 41.9 36 58.1 0.129

Left hemisphere 33 55.9 26 44.1

Vertebrobasilar 16 37.2 27 62.8

Mean SD Mean SD p-value

Age 56.31 12.61 58.36 11.3 0.108

Note: *Statistically significant.
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information about stroke. Che, Shen et al conducted a study in China, with 3861 patients in the China Antihypertensive 
Trial in Acute Ischemic Stroke (a multicenter, single-blind randomized controlled clinical trial in patients with Acute 
Ischemic Stroke; stroke diagnosis, confirmed by CT scan or magnetic resonance imaging (MRI) within the first 48 hours 
of stroke). This prospective study concludes that low education correlates with increased mortality from subsequent 
strokes and the likelihood of experiencing cardiovascular problems.6 This seems similar to this study which also obtained 
data that the sample found more people with low education. Conversely, even though their education is low, their 
knowledge about stroke can also be influenced by various factors such as a family history of stroke, which can make their 

Table 3 Difference in Treatment Before and During JKN Era

Era p-value

Before JKN During JKN

n = 75 % n = 89 %

Antilipid

No treatment 37 42.5 50 57.5 0.381

Simvastatin 38 49.4 39 50.6
Uric acid drug

No treatment 62 47.3 69 52.7 0.414

Allopurinol 13 39.4 20 60.6
Antihypertensive

No treatment 26 50.0 26 50.0 0.122

Captopril 39 48.1 42 51.9
Amlodipine 9 42.9 12 57.1

Others 1 10.0 9 90.0

Antiplatelet
No treatment 16 50.0 16 50.0 0.589

Aspirin 59 44.7 73 55.3

Anticoagulant
No treatment 75 46.0 88 54.0 1

Warfarin 0 0.0 1 100.0

Neuroprotector
No treatment 42 36.5 73 63.5 <0.001*

Citicoline 33 67.3 16 32.7

Note: *Statistically significant.

Table 4 Differences in Clinical Outcomes Before and During the JKN Era

Before JKN During JKN p-value

n = 75 % n = 89 %

Prognosis of mortality
Good prognosis 59 78.7 80 89.9 0.046*

Poor prognosis 16 21.3 9 10.1

Prognosis of morbidity
Good prognosis 36 48 46 51.7 0.638
Poor prognosis 39 52 43 48.3

Mean SD Mean SD p-value

LOS 6.76 4.57 6.17 2.6 0.624

Note: *Statistically significant. 
Abbreviation: SD, standard deviation.
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knowledge better during the JKN period due to exposure, so that they are more quickly aware of the impact of stroke on 
their health.7

The results showed that most patients live in cities. Based on the analysis test, there is no significant difference 
between before JKN and during the JKN period. This happened because the place of residence did not affect the 
incidence of stroke before the JKN period or after the JKN period.

The results showed that most patients with lesions were in the left hemisphere. Based on the analytical test, there was 
no significant relationship between the right, left, and vertebrobasilar hemispheres. This is supported by previous 
research by Bagaskoro YC and Pudjonarko D at Dr. Kariadi Semarang, who found that the location of the left and 
right hemisphere lesions had the same percentage.8

Treatment for acute ischemic stroke involves administering intravenous thrombolytics, optimizing blood sugar, 
controlling temperature, controlling blood pressure, reducing increased intracranial pressure, and administering neuro-
protective drugs (Neuro-Protective-Drug=NPD).5 The results showed that the use of anti-cholesterol, antipyretic, anti-
hypertensive, antiplatelet, and anti-lipid drugs did not show significant differences before and during the JKN era, while 
the use of neuroprotectors showed significant differences in the two eras (in the national formulary, neuroprotective drugs 
are not included in the drugs covered by JKN).9 In a previous study by Mehta et al, neuroprotective drugs were found to 
improve the functional outcomes of patients with acute stroke ischemia at 90 days. The neuroprotective agents that were 
found to be effective were citicoline, edaravone, and cerebrolysin.10 In the present study, citicoline was the neuropro-
tective drug used in both groups. A systematic review and Meta-Analysis of a Randomized Controlled Trial of 63 studies 
by Secades et al, obtained ten studies (double-blind, randomized, and placebo-controlled clinical trials) on the effect of 
citicoline on recovery in acute ischemic stroke patients. This study concludes that citicoline is beneficial in managing 
acute ischemic stroke.11 In Indonesia, for drugs other than neuroprotectors, there are guidelines issued by PERDOSSI in 
2011 (pre-JKN era) and National Guidelines for Stroke Management Medical Services 2019 (during the JKN era), so 
there is no difference in the use of these drugs before and during the JKN era.12,13

In both eras, simvastatin was the treatment of choice for anticholesterol drugs. Statins are used in acute ischemic 
stroke patients for secondary stroke prevention by lowering lipid levels. In addition, statins have a pleiotropic effect of 
anti-inflammatory action, antioxidant effect, and antithrombotic action.14

Hypertension is one of the most common risk factors for ischemic stroke. In both groups, captopril was the most 
widely used antihypertensive drug (48.1% before the JKN era and 51.9% during the JKN era). In patients with acute 
ischemic stroke, blood pressure usually increases during the first 24–48 hours. The consensus is that antihypertensive 
agents should be given if the diastolic blood pressure is above 120 mm Hg or the systolic blood pressure is higher than 
220 mm Hg. Captopril works by blocking the conversion of angiotensin I to angiotensin II, thereby preventing the 
degradation of vasodilating prostaglandins, thereby inhibiting vasoconstriction and increasing systemic vasodilation.15

Antiplatelets should be given to ischemic stroke patients to prevent stroke recurrence. Aspirin was used in both 
groups (44.7% and 55.3%, respectively). Previous studies suggest that the risk of mortality and morbidity decreases when 
aspirin is started within 48 hours after acute ischemic stroke.16 Some ischemic stroke patients are associated with 
hyperlipidemia. Gemfibrozil is the drug of choice in this population to treat hyperlipidemia by increasing plasma high- 
density lipoprotein (HDL) and lowering plasma triglycerides (TG) in various primary and secondary dyslipoproteine-
mias. In the present study, there was no statistically significant difference between gemfibrozil in the two groups.17

Length of stay (LOS) in a hospital is the main determinant of medical expenses that must be met by patients.18 Thus, 
LOS is an important factor related to patient financial responsibility, hospital operating costs, and health care manage-
ment. Since 2000, treatment costs for stroke patients have increased faster than medical costs.19 When paying for 
hospitalization, the number of days spent in the hospital is an important indicator, accounting for 43% of medical costs.20 

LOS increases for patients with stroke, a high-incidence disease mostly affecting the elderly, and increases the burden of 
medical expenses for stroke patients resulting in loss of benefit from treatment. Clinically this is also associated with 
a higher possibility of side effects.21,22 An increase in LOS indicates that health services in hospitals have decreased or 
inefficiencies have occurred in service delivery, whereas a decrease in LOS indicates an increase in the quality and 
efficiency of health services provided by hospitals.23 The results showed that LOS in this study had an average value of 6 
days. This is supported by previous research, which stated that the result of a 15-day hospitalization was 8.43% (7 
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patients). The length of stay is also related to medical complications in stroke patients during the treatment period, 
affecting the improvement of the patient’s clinical condition and the patient’s length of stay.24 In this study, LOS was not 
significantly significant before the JKN era and after JKN. This could be due to the absence of differences in the length of 
stay before and during the JKN era, where in a study conducted by Herminawati A. at Tugurejo Hospital, Semarang, in 
2014, the average LOS for ischemic stroke patients was 6.05 days, which was the same as the LOS in the study during 
the JKN era.25

Prognosis means estimating or predicting the likely future clinical outcome of a patient. Prognosis is usually related to 
a person’s risk of developing a certain health condition over a certain time, based on their clinical and non-clinical 
profiles. Outcomes are often specific events and complications or death, but they can also be changes, such as disease 
progression, pain, or quality of life.26

Concerning the purpose of the JKN program to provide social protection and welfare in terms of health, in this study, 
there was no significant difference between functional prognoses, so there was no significant difference between the 
functional outcomes of the two groups. On the other hand, there was a significant difference in mortality before and 
during the JKN era, thus indicating a significant difference in life expectancy between the two groups, which is in 
accordance with the objectives of the JKN era. After implementing the national health insurance program, the mortality 
of ischemic stroke patients has decreased. Increasing the capacity of human resources involved in managing stroke 
patient services is an effort that is no less important. Neurologists could be better distributed throughout all islands of 
Indonesia. Knowledge update regarding the stroke management protocol or guideline is obligatory. The Indonesian 
Neurologist Association (PERDOSSI), the national neurological professional organization, is already doing this.

The limitation of this study is that there needed to be more information about the clinical condition of the patients or 
co-morbidities among patients so that further analysis of the drug of choice could be carried out only a short time. 
Another area for improvement is the need for more adequate information about using JKN, so this study only compares 
the two eras.

Conclusion
There is a significantly difference between the treatment pattern (neuroprotector agent) and clinical outcome (mortality) 
of ischemic stroke patients before and after implementing The Indonesian National Health Insurance. This program has 
improved clinical outcomes concerning the purpose of the JKN program to provide social protection and welfare in terms 
of health and national health insurance results in rationing of stroke care services.

Funding
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