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Abstract
This study aimed to analyze clinical outcomes related to direct 
medical cost and the pattern of drug therapy. This was an 
analytical observational study with retrospective and concurrent 
data through observation from the perspective of the hospital. A 
total of 42 stroke ischaemic patients were enrolled in this study. 
Data were collected with a period of 1 year after the first stroke 
occurrence, which began on May 15th, 2019 until June 15th, 2020. 
Data sources used in this study include medical records, financial 
data, and drug data from pharmacies. Data were analyzed using 
the Mann-Whitney U test and the Kruskal-Wallis test. This study 
findings showed the highest sociodemographic data on age 41-70 
years (54,76%), male (59,52%), length of stay of 5-10 days 
(66,60%), comorbid of hypertension (88,10%), complication of 
urinary tract infection (19,05%), CCI 3-5 (85,71%), condition at 
hospital admission of hemiparesis (83,72%), and Antiplatelet drug 
therapy (90,48%). Clinical outcomes of disability mostly occurred 
in males (59,52%), age 41-70 years (54,76%), and length of stay of 
5-10 days (66,67%). There were 48 events of clinical outcome
including 14,29% recurrent stroke and disability (n=6), 100% 
disability (n=42) and no mortality (n=0). Recurrent stroke and 
disability were not associated with a direct medical cost per year, 
neither inpatient nor outpatient cost. This might be due to the 
severity of stroke at the hospital admission which not be considered 
in this study. In conclusion, this study’s findings could be used as 
consideration in the determination of health policy, health 
insurance, and data source for pharmacoeconomic.
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I. INTRODUCTION
The main goals of comprehensive stroke management are: (1) to minimize the number of damaged 

cells through tissue repair and prevention of further bleeding in intracerebral hemorrhage, (2) to prevent 
early medical complications, and (3) to accelerate neurological function recovery. overall. If the overall 
stroke management is successful, the patient is expected to have a better prognosis [1].Stroke is the third 
most common cause of death after heart disease and cancer and ranks first as a cause of disability [2]. Stroke 
patients often require further treatment and long-term rehabilitation. According to the American Heart 
Association's policy statement, the cost of stroke treatment will more than double by 2030, and the incidence 
of stroke will increase in Americans aged 45-64 years. This increase occurred for several reasons including 
the cost of stroke management in the US which increased in 2010 from $71.55 billion to $183.13 billion, the 
cost of lost productivity increased by 33.65 billion dollars to $56.54 billion annually, the increase in the 
prevalence of stroke in the US population by 5.1% [3]. Stroke also has the highest mortality rate in Indonesia 
according to Riskesdas 2013. Treatment of stroke due to disability and recurrent stroke requires a fairly high 
cost to deal with these conditions. In 2007, the average total treatment cost for ischemic stroke was Rp 
4,340,000 and Rp 5,300,000 for hemorrhagic stroke at Sardjito Hospital, Yogyakarta. 

The average cost of ischemic stroke medication is Rp 1,728,450 and hemorrhagic is Rp 2,121,590
[4].Clinical outcome is the result of therapy, which is the goal of therapeutic services, to improve or achieve 
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a better quality of life for patients [5]. Most of which can be observed from the data of several hospitals. 
Stroke prognosis can be seen from six aspects, including death, disease, disability, discomfort, 
dissatisfaction, and destitution. The six aspects of the prognosis occur in the early phase of stroke or after 
stroke. To prevent this aspect from getting worse, all patients with acute stroke must be carefully monitored 
for their general condition, brain function, ECG, oxygen saturation, blood pressure, and body temperature 
continuously for 24 hours after a stroke [6].Cost of Illness analysis measures the economic burden of disease 
and estimates the maximum potential amount that could be saved or saved if the disease could be prevented. 
Many Cost of Illness studies has been conducted over the last 30 years [7]. The important role of Cost of 
Illness studies can be seen from the frequent use by policymakers of the National Health Insurance Program 
(JKN). Most of these studies have played a role in public health policy debates because they highlight the 
magnitude of the impact of disease on society [8].

The goals of stroke therapy are to reduce ongoing neurological injury and reduce mortality and long-
term disability, prevent secondary complications to immobility and neurological dysfunction, and prevent 
recurrent stroke [9]. Pharmacological therapy for ischemic stroke is to remove blockages in blood flow by 
using drugs. There are two specific treatment principles, namely treatment to restore brain circulation in the 
area affected by stroke and action to restore circulation and perfusion of brain tissue called 
reperfusion/thrombolytic therapy. And for specific purposes, drugs that can destroy emboli or thrombus in 
blood vessels are used [10]. Therapies carried out include: supportive therapy, antiplatelet therapy, 
anticoagulant therapy, neuroprotection therapy. Pharmacological therapy and management of acute stroke 
therapy are carried out to obtain maximum clinical outcomes, including (1) reducing the progression of 
neurological damage and reducing mortality, (2) preventing secondary complications, namely neurological 
dysfunction and permanent immobility, (3) preventing stroke recurrence. The therapy given depends on the 
type of stroke (ischemic or hemorrhagic) and based on the period of therapy (therapy in the acute phase and 
secondary preventive therapy or rehabilitation) [11].This study is different from other studies because, in 
addition to describing the clinical outcome of ischemic stroke, it is also associated with direct medical costs 
and the pattern of drug therapy in ischemic stroke patients.

II. METHODS
The study was conducted with an analytic observational design, the data were taken retrospectively 

and concurrently by conducting field observations to obtain research data from the perspective of the 
hospital. The research subjects were ischemic stroke patients totaling 42 patients. The period of study was 
carried out for a period of 1 year after the patient had a stroke for the first time on May 15th, 2019 – June 
15th, 2020. The data sources used were medical records, financial data, drug data from the pharmacy. 
Statistical analysis of the relationship between clinical outcomes and direct medical costs based on patient 
characteristics variables was performed by Mann-Whitney analysis for 2 groups and Kruskal-Wallis analysis 
for more than 2 groups. The research stages of preparation for the literature study were continued by 
collecting direct medical cost data and drug data. The next stage is the clinical outcome data taken from the 
patient's medical record which includes the incidence of death, disability, and recurrence in the patient within 
one year since the patient was hospitalized for the first time. Subsequent data collection includes diagnosis, 
accompanying comorbidities, complications, results of laboratory tests, and description of drug use.
Single sample for estimating the proportion of clinical outcome population:

݊ = (Zα)ଶ P Q݀ଶ
݊ = (1,96)ଶ 0,025 (1 − 0,025)0,05ଶ݊ = 37,46 + 10% 37,46݊ = 41,20 = 41

n = Number of samples needed
α = tolerable error (type I error) = 5%, 95% CI, so (Zα) = 1.96
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P = Percentage proportion of onset less than 24 hours in a year in the group whose value is known = 0.025 
(Williams et al., 2009)
d = The desired absolute level of accuracy is 5%
Q = Proportion of remainder in population (1-P)=(1-0.025)

The minimum number of samples required is 41 patients. The sample according to the formula is 41 
patients who meet the inclusion criteria and are listed in the stroke register at Panti Rapih Hospital, 
Yogyakarta.The research materials used in this study were patient medical record data; details of the real 
costs of stroke patients and Pharmacy data from the Pharmacy Department. Descriptive analysis was 
conducted to describe the total cost of stroke, the cost components included in the total cost of stroke. 
Analysis of the cost difference for stroke patients at Panti Rapih Hospital in terms of age, gender, class of 
treatment, length of stay, and the number of comorbidities was performed using Mann-Whitney U test for a 
two-group difference test, and Kruskal-Wallis for a different test of more than 2 groups with 95% confidence
interval (α=5%) [12].

III. RESULTS AND DISCUSSION
Subject’s sociodemographic characteristics
Sociodemographic data of the patients were collected including patient characteristics based on age, 

gender and characteristics of the length of stay, comorbidities, complications, Charlson Comorbidity Index 
(CCI), conditions at hospital admission, and pharmacological therapy.Table I presented the frequency of 
patients based on the characteristics. The results showed that patients were mostly 41-70 years old (54.76%).
This finding was in accordance with the research of İçağasıoğlu et al. (2017) in Turkey, that the older the 
age, the higher the comorbidity and the severity of stroke so that the incidence of stroke also increases, and 
also similar with the study by Jennum et al. (2015) who reported that ischemic stroke was mostly 
experienced by patients aged 40-69 years (38.80%). According to research in Malaysia in 2012, the main 
factor influencing the cost of stroke is age [13]. Research in Singapore stated that age affects the real cost of 
stroke. In addition, the length of treatment also had a significant influence on the cost of treating ischemic 
stroke patients in hospitals [14].Male was more prone to stroke; this is due to the higher incidence of stroke 
risk factors in the form of hypertension in males [15]. Stroke patients were dominated by men with an age 
range of 46 to 55 years. This was in accordance with the study of hypertension as the biggest risk factor for 
stroke in men [16]. Strokes were more common in men. Stroke in women was lower than in men, due to the 
presence of estrogen which functions as protection in the atherosclerosis process [17].The longest length of 
stay in this study was 5-10 days (66.67%). The average length of stay for non-hemorrhagic stroke patients in 
Europe and America was 10.5 days, including the length of treatment for medical rehabilitation and nursing 
home. The disease severity factor also determined the LOS, the more severe the disease, the longer the day 
of hospitalization was required [18]. 

The average LOS from the study at the Sragen Hospital was recorded at ±10 days and the patients
who underwent treatment were elderly patients who had a higher number of secondary diagnoses such as 
hypertension, chronic ischemic heart disease, and diabetes mellitus [19].This study’s finding showed that 
hypertension was the most common secondary diagnosis accompanying stroke for all diagnostic codes 
(88.10%). This was in accordance with research which shows that hypertension is a diagnosis of stroke for 
all diagnostic codes and most commonly occurs in ischemic stroke because hypertension can cause 
narrowing or rupture of blood vessels in the brain and if the blood vessels in the brain are narrowed, blood 
flow to the brain will be disrupted and finally leading to brain cells death [20]. High blood pressure (systolic 
blood pressure > 140 mmHg and diastolic blood pressure 90 mmHg) will increase the risk of recurrent stroke 
[21].Table I showed that the biggest complication of ischemic stroke was urinary tract infection (19.05%). In 
accordance with a study in China which stated that a complication that often occurs in stroke patients was 
urinary tract infection (UTI) which could worsen the patient's clinical outcome and result in an extension of 
the length of stay of stroke patients [22]. The direct result of this prolonged length of hospitalization would 
also increase the cost of treatment of stroke patients. Study-related to infection and clinical outcomes of 
stroke is still limited in Indonesia. UTIs increase inflammation in the arteries which can contribute to blood 
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clots and blood clot formation, blocking blood flow and oxygen supply to the brain, leading to an ischemic 
stroke. The scientists found that patients with UTIs were three times more likely to have an ischemic stroke 
within 30 days of being infected [23].

Table 1. Sociodemographic of inpatient’s ischemic stroke patients (n=42)
Variables n=42 %

Subject’s characteristics
Age (years)

< 41 0 0,00%

41-70 23 54,76%
> 70 19 45,24%

Sex
Male 25 59,52%
Female 17 40,48%

Clinical characteristics
Length of stay (days)

< 5 9 21,43%
5 – 10 28 66,67%
11 – 15 5 11,90%

Comorbid
Diabetes Mellitus 14 33,33%
Heart disease 3 7,14%
Hypertension 37 88,10%
Dyslipidaemia 7 16,67%

Complication
Urinary tract infection 8 19,05%
Anorexia 1 2,38%

Charlson Comorbidity Index
0-2 6 14,29%
3-5 36 85,71%

Condition at hospital admission
Hemiparesis 36 83,72%
Communication difficulties 20 46,51%
Facial deviation 3 6,98%
Loss of consciousness 5 11,63%
Swallowing difficulty 3 6,98%

Pharmacological therapy
Antiplatelet 40 95,24%
Antihypertensive 30 71,43%
Neuroprotective 9 21,43%
Antihyperlipidemic 5 11,90%
Anticoagulant 38 90,48%

Source: medical record secondary data processing
Charlson Comorbidity Index (CCI) or Charlson Index Score (CIS) describes the severity of 

comorbidities. Table I showed most of the patients had CCI 3-5, which was as much as 85.71%. CCI 
components include age, heart disease, diabetes mellitus, condition of the patient at the time of hospital 
admission, and other comorbidities [24]. CIS was calculated based on the Charlson Comorbidity Index 
(Charlson et al., 1987) and CCI scores were grouped into four namely CCI scores 0-2, CCI 3-5, CCI 6-8, and 
CCI 9-11. Comorbidity data were recorded according to the data written on the status, then scored according 
to the CCI.The condition when admitted to the hospital was mostly (83.72%) in the form of paralysis of the 
limbs (hemiparesis). 

Approximately 25-40% of stroke patients will suffer from aphasia. Aphasia is not a disease, but 
rather a symptom that indicates damage to the part of the brain that regulates language and communication. 
One of the most common causes of brain damage that triggers aphasia is stroke. When you have a stroke, the 
lack of blood flow to the brain causes brain cell death or damage to the part of the brain that processes 
language [25].Antiplatelet pharmacological therapy was the most widely administered therapy (95.91%). 
Antiplatelet drugs are drugs that can inhibit platelet aggregation, causing inhibition of thrombus formation, 
which is especially often found in the arterial system [9]. Antiplatelet use is important for acute ischemic 
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stroke. Giving antiplatelet therapy can reduce the incidence of recurrent stroke from 68% to 24% [26]. The 
goal of antiplatelet therapy is to prevent platelet aggregation in ischemic stroke patients [27].

Laboratory parameter of ischemic stroke patients
A total of 76.19% of patients had normal blood sugar levels (< 200 mg/dL) and 23.81% had blood 

sugar levels of > 200 mg/dL. Research from Rico Januar et al. (2010) stated that the risk factors that were 
independently associated with the incidence of stroke at a young age were gender, heart disorder, blood 
sugar levels, fasting blood sugar levels, blood sugar levels 2 hours PP, total blood cholesterol, and total 
triglycerides.
Table 2. Laboratory parameters of hospitalized ischemic stroke patients on admission to the hospital (n=42)

Laboratory parameters Cut-off value n=42 %

Classification of hypertension 
according to International  Society  
of  Hypertension 31

Normal < 130 / < 85 5 11,90%
High normal 130 - 139 / 85 – 89 3 7,14%
HT stage 1 140 - 159 / 90 – 99 10 23,81%
HT stage 2 ≥160 / ≥100 24 57,14%

Blood sugar (mg/dL)
Normal < 200 32 76,19%
High ≥ 200 10 23,81%

Total Cholesterol (mg/dL)
according to the Guideline of 
Dyslipidaemia Management in 
Indonesia 2019 32

Normal < 200 34 80,95%
High normal 200 – 239 5 11,90%

High ≥ 240 3 7,14%

Total Triglycerides (mg/dL)
Normal < 200 33 78,57%
High normal 200 – 240 5 11,90%
High > 240 4 9,52%

Pain scale

No pain (unconscious) ‘0 30 71,43%
Mild ‘1-3 8 19,05%
Moderate ‘4-6 3 7,14%
Severe ‘7-10 1 2,38%

Source: medical record secondary data processing
This study was in line with the study conducted by Husni and Laksmawati, (2001) which stated that 

there was not a strong relationship between hypercholesterolemia and the incidence of stroke directly. 
Patients with hypercholesterolemia would experience coronary heart disease earlier than stroke [29]. A meta-
analysis study conducted on 460,000 stroke patients showed that there was no significant relationship 
between the incidence of stroke with serum cholesterol and blood triglycerides [30].

Overview of Ischemic Stroke Treatment
In general, the goals of stroke therapy are to reduce ongoing neurological injury, reduce mortality 

and long-term disability, prevent secondary complications, and prevent recurrence of stroke [33]. In ischemic 
stroke, the goals of therapy are to maintain normal blood pressure and improve blood flow by preventing 
clots [34].Table III showed the description of treatment in ischemic stroke patients. The most used treatment 
was the antiplatelet clopidogrel (53.54%). Antiplatelet use is recommended to reduce the incidence of 
recurrent stroke and other cardiovascular events [35]. Neuroprotective use is intended to delay the 
occurrence of infarction in ischemic brain regions, especially the penumbra, and not to repair reperfusion to 
tissues [36].

Antiplatelet therapy is the most widely used therapy in the treatment of ischemic stroke, both 
inpatient and outpatient, mostly using antiplatelet cyclooxygenase (COX) inhibitors (aspirin) as much as 
77.06%, followed by the P2Y12 receptor blocker (clopidogrel) drug class as much as 47.82 % and the 
phosphodiesterase inhibitors (Cilostazol) class of drugs was 7.11%. In general, only two drugs are 
recommended for grade A ischemic stroke, namely tissue Plasminogen Activator given in the first 4.5 hours 
of attack and aspirin at 48 hours after onset. The goals of stroke therapy are to maintain normal blood 
pressure and improve blood flow by preventing clots from occurring again. This can be done by 
administering antihypertensives, antiplatelets, or anticoagulants [11]. In ischemic stroke patients, the use of 
antiplatelets is recommended to reduce the incidence of recurrent stroke and other cardiovascular events 
[35].Another antiplatelet therapy used was clopidogrel which was used by 47.82% of patients. The use of 
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clopidogrel alone is an option for patients who are allergic to aspirin and can replace aspirin or a 
combination of aspirin and dipyridamole for secondary prevention of stroke [37].

Table 3. Pharmacology therapy pattern of ischemic stroke patients (n=42)

Therapy classification 
Pharmacology 
classification

Drug
Code  
ATC

n
n 

total
Percentage 

(%)

Antiplatelet (N=94)

Antithrombotic Agents
Antithrombotic 
Agents

Aspirin B01AC06 38 38 38,38%

Clopidogrel B01AC04 53 53 53,54%

Cilostazol B01AC23 5 5 5,05%

Anticoagulant (N=20)

Antithrombotic Agents
Antithrombotic 
Agents

Rivaroxaban B01AF01 0 0 0,00%

Warfarin B01AA03 2 2 2,02%

Statins/Antihyperlipidemia (N=174)

Lipid Modifying 
Agents

Lipid Modifying 
Agents, Plain

Gemfibrozil C10AB04 0 0 0,00%

Fenofibrate C10AB05 0 0 0,00%

Simvastatin C10AA01 5 5 5,05%

Atorvastatin C10AA05 2 2 2,02%

Pravastatin C10AA03 0 0 0,00%

Neuroprotective (N=337)

Psychoanaleptics
Other 
Psychostimulants And 
Nootropics

Citicoline N06BX06 0 0 0,00%

Piracetam N06BX03 0 0 0,00%

Other Diagnostic 
Agents

Other Diagnostic 
Agents

Folic Acid V04CX02 0 0 0,00%

Antianemic 
Preparations

Vitamin B12 and 
Folic Acid

Mecobalamin B03BA05 9 9 9,09%

Antihypertensive (N=410)

Agents Acting On The 
Renin-Angiotensin 
System

Angiotensin 
Converter Enzyme 
(ACE) Inhibitor

Captopril C09AA01 0 0 0,00%

Lisinopril C09AA03 0 0 0,00%

Angiotensin Ii 
Receptor Blockers 
(ARBS), Plain

Candesartan C09CA06 28 28 28,28%

Irbesartan C09CA04 2 2 2,02%

Calcium Channel 
Blockers

Selective Calcium 
Channel Blockers 
With Mainly Vascular 
Effects

Amlodipin C08CA01 37 39 39,39%

Nifedipine C08CA05 0 0 0,00%

Digestives, Incl. 
Enzymes

Digestives, Incl. 
Enzymes

Hydrochloric Acid A09AB03 0 0 0,00%

Diuretics
High-Ceiling 
Diuretics

Furosemide C03CA01 7 7 7,07%

Potassium-Sparing 
Agents

Spironolactone C03DA01 4 4 4,04%

Beta Blocking Agents Beta Blocking Agents Propranolol C07AA05 0 0 0,00%

Antihypertensives
Antiadrenergic 
Agents, Centrally 
Acting

Clonidine C02AC01 0 0 0,00%
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The health condition of ischemic stroke patients at the time of discharge from 
hospitalization
Table IV shows the condition of ischemic stroke patients when they return home alive (100%) or 

dead (0%). Based on health research from the Ministry of Health in 2018, stroke is the number one cause of 
death in Indonesia. The prevalence of stroke in 2013 was 7 out of 1,000 people in Indonesia. This number
increased in 2018, to 10.9 per 1,000 population. Data from the Ministry of Health's Health Research and 
Development Agency in 2014 showed that of all causes of death from various diseases, 21.1% were caused 
by stroke [38]. A previous study by Asil (2010) in Japan showed that 63% of stroke patients were having
improved condition and the other 3% died; while the research of Al Rasyid and Misbach (2015) found that 
the annual mortality rate of ischemic stroke patients in 28 hospitals in Indonesia was 21.2%.Table IV also 
showed that male (9.52%) was in better condition than female. The results of this study were in accordance 
with research conducted by Petrea et al. (2009) and Tomita et al. (2015) which stated that the clinical 
outcome of female ischemic stroke patients was worse than that of men as measured using the NIHSS 
questionnaire. In the study, it was stated that female ischemic stroke patients tend to have more severe 
disabilities. 

Another study stated the same results, where women had worse outcomes. This was because women 
have a higher risk of developing various complications such as atrial thromboembolism and many factors 
influence the clinical outcome between male and female ischemic stroke patients. One of the factors is motor 
skills. Gross motor skills in men are said to be better than in women. The movements measured on the 
Barthel Index partially involve gross motor movements, such as walking, going up and downstairs, bathing,
and only a few that use fine motor skills such as dressing and dressing (closing buttons). Men with better 
muscle strength and gross motor skills have better clinical outcomes than women [41,42].The results of a 
Spanish study showed that previous atrial fibrillation, previous stroke, cardiovascular complications, and 
respiratory infections during hospital stay were associated with higher mortality in hospital especially in 
women, whereas age, dyslipidemia, and respiratory infections were associated with higher mortality. in men. 
Stroke severity was associated with death in both sexes. Proper prevention and management of this condition 
are very important to improve the prognosis of patients with ischemic stroke. The severity of the stroke and 
its infectious respiratory and cardiovascular complications confer an increased risk of in-hospital death in 
both women and men, especially during the first week of admission [43].

Table 4. Condition of ischemic stroke patients at the time of discharge from hospitalization (n=42)

Characteristics  

Condition at hospital discharge 

Alive Dead   

(n=42: 100%) (n=0: 0%)

n % n %

Sex

Male 25 59,52%

Female 17 40,48%

Age (years)

< 41 0 0,00%

41-70 23 54,76%

> 70 19 45,24%

Length of stay (days)

< 5 9 21,43%

5-10 28 66,67%

11-15 5 11,90%
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Hormones are also thought to influence clinical outcomes. There are differences in sex hormones 
between men and women, where men are dominated by the sex hormone testosterone, while in women by 
estrogen. The vasoprotective effect of testosterone leads to better clinical outcomes in men. In women, 
especially those who have experienced menopause, estrogen levels are very low, so it will have an impact on 
clinical outcomes [44]. Differences in micro vascularization and neuronal interactions in the brain in men 
and women are thought to cause different responses to brain damage, thus making the clinical outcome 
worse in women than in men [41].Patients with improved condition mostly aged 41-70 years (54.76%). From 
the results of the study, it was reported that age also had a significant influence on the clinical outcome of 
ischemic stroke patients [45]. In this study, there was no significant effect of age on the clinical outcome of 
ischemic stroke patients, this may be due to the uneven distribution of age in all study subjects, where most 
of them were dominated by subjects aged 41-70 years.A total of 66.67% of patients were treated with a 
length of stay of 5-10 days and were having improved conditions at discharge. LOS will decrease if clinical 
outcomes improve and treatment costs are lower than the longer LOS. The clinical pathway if executed 
properly can reduce LOS and will also directly affect the reduction in treatment costs [46].

Ischemic Stroke Clinic Outcomes
Clinical outcomes in this study were recurrent stroke, disability, and death. Stroke prognosis can be 

seen from 6 aspects, namely: death, disease, disability, discomfort, dissatisfaction, and destitution. The six 
aspects of the prognosis occur in the early phase of stroke or after stroke. To prevent this aspect from getting 
worse, all patients with acute stroke should be carefully monitored for their general condition, brain function, 
ECG, oxygen saturation, blood pressure, and body temperature, continuously for 24 hours after a stroke [47].
Stroke disability rates are generally higher than death rates, the ratio between disability and death of stroke 
patients is four to one [48]. 

Until now stroke is still a serious health problem. A stroke with an acute attack can cause death in a 
short time. In addition, stroke is also a major cause of physical and mental disability in productive age and 
the elderly [49]. Low awareness of stroke risk factors, lack of recognition of stroke symptoms, not yet 
optimal stroke services, and low adherence to therapy programs for the prevention of recurrent stroke are 
problems that arise in stroke services in Indonesia. These four things contribute to the increase in the 
incidence of new strokes, the high mortality rate from stroke, and the high incidence of recurrent strokes in 
Indonesia [50]. Stroke Engine (2009) stated that 80% of stroke events can be prevented by treatment and risk 
factor control through lifestyle modification. Lifestyle modification is one way to prevent recurrent 
(secondary) strokes.

Table 5. Clinical outcome of hospitalized ischemic stroke patients

Characteristics  

Clinical outcome (n=42)

Recurrent stroke with 
disability

(n=6: 14,29%)

Disability  Death 

(n=42: 100%) (n=0: 0%)

n % n % n %

Sex

Male 2 33,33% 25 59,52% - -

Female 4 66,67% 17 40,48%

Age (years)

< 41 0 0,00% 0 0,00%

41-70 3 50,00% 23 54,76%

> 70 3 50,00% 19 45,24%

Length of stay (days)

< 5 3 50,00% 9 21,43%

5-10 1 16,67% 28 66,67%

11-15 2 33,33% 5 11,90%

Statistical test: descriptive
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Table V showed the clinical outcomes of ischemic stroke patients which were 100.00% experienced 
disability (mild to severe), 14.29% experienced recurrent stroke with disability and no patients died. The 
results of the study stated that patients who had a stroke had a high risk of having another stroke. Repeat 
stroke attacks ranged from 30% - 43% within 5 years. After a transient brain attack, 20% of patients had a 
stroke within 90 days and 50% of them had another stroke within 24-72 hours [51]. The results of the 
Spanish study showed that the overall hospital mortality rate was 7.13%. Stratifying by the length of hospital 
stay (<7 days and ≥7 days), it was observed that within the first week, overall mortality was associated with a 
previous history of stroke, higher stroke severity, and cardiovascular and respiratory complications. After 7 
days, the main factor independently associated with overall in-hospital mortality was stroke severity [43]. 
After the first stroke, the risk of recurrence or death within 5 years was high among the Chinese adult 
population. Urgent improvement for secondary prevention of stroke in China is needed to reduce this risk
[52].The results of a study in London England stated that both mortality and functional dependence 3 months 
after ischemic stroke decreased by an annual average of about 2.4% and 1.7%, respectively, during 2000-
2015. Such a reduction was particularly pronounced in strokes with cardio-embolism/CE causes and those 
aged ≥55 years [53].Stroke is the second leading cause of death and the leading cause of disability 
worldwide. Stroke incidence is increasing as the population ages. In addition, younger people start to have 
strokes in low- and middle-income countries.

Ischemic strokes are more common but hemorrhagic strokes are responsible for more deaths and 
loss of disability-adjusted life-years (DALYs). Incidence and death from stroke differ between countries, 
geographic regions, and ethnic groups. In particularly high-income countries, improvements in prevention, 
acute care, and neurorehabilitation have led to a substantial reduction in the burden of stroke over the past 30 
years. The opposite is happening in developing countries, the number of stroke sufferers is increasing in line 
with the changing lifestyle of people, including in Indonesia [54].Stroke is a 10% cause of death worldwide 
and the sixth cause of disability. Without proper countermeasures and prevention, stroke could be the fourth 
leading cause of disability by 2030 [55]. In the United States, stroke is the 3rd leading cause of death. Stroke 
is a primary neurological problem in the world, while Indonesia is a country with the largest number of 
stroke sufferers in Asia. The incidence of stroke increases exponentially with age and is 1.25 times greater in 
men than in women. The trend of patterns of neurological disease, especially central nervous system 
disorders, has increased due to vascular disorders of the brain, accidents, and the degenerative process of the 
nervous system [56]. The Indonesian Hospital Association (known as PERSI) in 2009 stated that 65 percent 
of stroke patients experienced disabilities from various levels, not only those who cannot walk, move, but 
also other symptoms that indicate a person has had a stroke. By controlling risk factors, the possibility of 
having a stroke will be reduced so that it will further reduce the stroke rate in Indonesia [38].

Differences in Average Annual Direct Medical Costs in Ischemic Stroke Clinic Outcomes
Poor management of ischemic stroke will have an impact on the cost of patient care in the hospital. 

Due to the high cost required for ischemic stroke patients, it is needed to evaluate the disease cost analysis. 
Cost of Illness can identify and estimate the overall cost of treating a disease in a predetermined population 
[57]. To optimize hospital management so that hospital financial management is efficient and optimal, as 
well as to carry out quality control, cost control, and access, the cost of care is calculated based on unit cost 
calculations owned by hospitals [58]. Stroke is not only a major challenge for patients and their families but 
also a major financial burden on the health care system. High direct costs are incurred by expensive acute 
care and rehabilitation [59].Clinical outcomes are the main goal in the management of any ischemic stroke. 
In this study, the clinical outcome parameters assessed were recurrent stroke and disability.Table VI shows 
that the incidence of recurrent stroke does not affect the outpatient or inpatient costs. This is because the 
condition of the patient at the time of admission to inpatient care is in severe health condition (recurrent 
stroke incidence) and does not require high treatment costs. The opposite condition can also occur when they 
have a good clinical outcome (recurrent stroke incidence) at the time of admission but requires a higher cost 
to treat the patient's recurrent stroke.
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The average value of outpatient costs for patients who do not have recurrent strokes or disability or 
recurrent strokes and disabilities has a greater value than patients with recurrent strokes or disability or 
recurrent strokes and disability because these high costs are used to finance patient therapy so that the patient 
was not exposed to the above disease. Factors that affect direct medical costs are stroke severity, type of 
stroke and comorbid factors that are more than one, and alcohol use [60]. About 25% of people who 
successfully overcome their first stroke will have recurrent strokes within five years [61]. According to the 
National Stroke Association (2006), the incidence of recurrent stroke can occur 30 days after the first attack, 
which is 5%-14%, and repeated attacks 5 years after the first attack are 25%-40%. The risk of recurrent 
stroke will decrease if the patient undergoes regular treatment and prevention of stroke risk factors 
[62].Table VI showed the outpatient and inpatient costs in the different ward classes. There is no significant 
difference in direct medical costs for outpatient and inpatient based on the incidence of disability. The 
incidence of disability does not affect the outpatient or inpatient costs. This was because the patient's 
condition at the time of admission to inpatient care was severe health condition (disability incidence) and did 
not require high treatment costs. The opposite condition could also occur when they were in good clinical 
outcome (disability incidence) at the time of admission but requires a higher cost to treat the incidence of 
patient disability.

Disability is an increasingly large component of the burden of stroke therefore a higher cost is 
required. With the global population increasing with age, the demands on healthcare services to treat 
disabilities are also increasing. Policymakers, in this case, the government, are obliged to provide the 
necessary facilities and require regular detailed health reporting of the population [63].Research from 
Damaerschalk et al. (2010) stated that the cost and length of stay in hospital (LOS) were related to age. 
Predictive factors that significantly affect LOS are diabetes mellitus, atrial fibrillation, recurrence, and stroke 
subtype [64]. Similar results from another study stated that someone who has had a stroke needs to be aware 
of the occurrence of recurrent strokes because it will not only increase morbidity and mortality but can also 
lead to high costs of care and treatment [65]. Research reported that the impact of stroke problems in 
addition to causing disability and death can also reduce productivity levels if the sufferer is of productive 
age. From a social perspective, stroke sufferers will experience mental depression, feel inferior, and shut 
themselves off from the community so that it will increase the psychological burden for the stroke sufferer, 
while the economic impact is the large cost for treatment of recurrent strokes and rehabilitation [66].
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Table 6. The differences of annual direct medical cost on ischemic stroke clinical outcome (n=42)

Outcome N

Hospital 
ownership

Type of 
hospital

Type of ward Outpatient cost Inpatient cost

Private 
hospital

Type B Class I Class II
Class

III
Mean ± SD p-value Mean ± SD p-value

Recurrent 
stroke

Yes 6 6 6 3 0 3 1.021.518 ± 530.803
0.652

2.940.317 ± 709.530
0.227

No 36 36 36 13 7 16 1.392.251 ± 1.169.096 3.971.486 ± 2.921.315

Disability 
Yes 42 42 42 16 7 19 1.339.289 ± 1.103.797 3.824.176 ± 1.979.537

No 0 0 0 0 0 0 ± ±

Recurrent 
stroke and 
disability

Yes 6 6 6 3 0 3 1.021.518 ± 530.803 0.652 2.940.317 ± 709.530 0.227
No 36 36 36 13 7 16 1.392.251 ± 1.169.096 3.971.486 ± 2.921.315

Descriptive Statistic
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Table VI showed that there was no difference in the difference in direct medical costs for 
outpatient and inpatient care based on recurrent stroke and disability. The incidence of recurrent 
stroke and disability did not affect the outpatient or inpatient costs. This was because the patient's 
condition at the time of admission to inpatient care differs in the severity of ischemic stroke. The 
condition of patients who are in poor severity (bad/poor clinical outcome) is treated for only a short 
time so it requires a small fee. The opposite condition can also occur in conditions of good clinical 
outcome (recurrent stroke incidence and disability) but requires a higher cost to treat recurrent stroke 
events and patient disability and requires a longer stay. 

Outpatient and inpatient costs in this study showed the lowest cost value in the clinical 
outcome of recurrent stroke with disability compared to recurrent stroke alone or disability 
alone.Epidemiological data states that the risk for recurrence of stroke is 30% and the population who 
has had a stroke has a 9 times chance of having a recurrence compared to the normal population [67]. 
It is estimated that 25% of people who recover from their first stroke will have a recurrent stroke 
within 1- 5 years [68].Secondary prevention in the form of giving antihypertensive therapy and being 
obedient in using/taking antihypertensive therapy has the effect of reducing the incidence of recurrent 
stroke. Factors that influence the incidence of recurrent stroke are as follow: not using 
antihypertensive therapy, systolic blood pressure ≥140 mmHg, HDL levels <40 mg/dl, and inactivity. 
Inactive patients have a risk of having a recurrent stroke by 2,365 times compared to patients who do 
routine activities [26]. Physical activity has benefits on stroke risk factors. However, patients who 
have had a stroke may have a disability that causes difficulty in activities. One study showed that 
aerobic exercise improves cardiovascular health, mobility, balance, and endurance after a stroke [69].

IV. CONCLUSION
The results showed that the largest sociodemographic factors of stroke patients were at the 

age of 41-70 years (54.76%), male (59.52%), 5-10 days of hospitalization (66.60%), comorbid of 
hypertension (88.10%), complications of urinary tract infections (19.05%), Charlson Comorbidity 
Index 3-5 (85.71%), conditions at hospital admission with hemiparesis (83.72%), and antiplatelet 
pharmacological therapy (90.48%). The clinical outcome of ischemic stroke in the form of recurrent 
stroke was mostly female (66.60%), age 41-70 years and > 70 years (@50.00%), and length of 
hospitalization < 5 days (50.00%). The clinical outcome of ischemic stroke in the form of disability is 
mostly found in males (59.52%%), age 41-70 years old (54.76%), and 5-10 days of hospitalization 
(66.67%). 

Annual direct medical costs on the clinical outcome of ischemic stroke in the incidence of 
recurrent stroke occurred in ward class I and III, outpatient cost of Rp. 1.021.518±530.803 and
inpatient cost of Rp. 2.940.317±709.530. Annual direct medical costs on the clinical outcome of 
ischemic stroke in the incidence of disability occurred in the ward class I, II, and III, outpatient cost of
Rp. 1.339.289±1.103.797 and inpatient cost of Rp. 3.824.176±1.979.537. Clinical outcomes of 42 
ischemic stroke patients with 48 clinical outcomes were recurrent stroke and disability of 14.29% (n= 
6), 100% disability (n= 42), and 0.00% death (n=0). The incidence of recurrent stroke and disability 
did not affect the direct medical costs per year, both outpatient and inpatient costs. This was because 
the severity of the patient's condition at the time of hospital admission was not considered in this 
study. The results of this study are used in determining health policies, health insurance, and sources 
of pharmacoeconomic data for ischemic stroke.
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