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 Introduction: Stroke is a serious health problem with a high mortality rate 

and incidence, especially in low- and middle-income regions like Southeast 
Maluku, Indonesia. Inadequate facilities and risk factors causing high stroke 

rates in this region provide major healthcare challenges. Epidemiological data 

highlight the pressing need for healthcare development. Objective: This 

epidemiological study aimed to provide insight on the prevalence of stroke in 
the Southeast Maluku Islands in 2023, with the goal of enhancing the urgency 

of measures to reduce stroke incidences there. Methods: This study used a 

descriptive methodology with a cross-sectional design. Data were collected by 
obtaining thorough medical records from stroke patients at Karel Sadsuitubun 

Regional General Hospital. Demographic information, stroke type, and 

comorbidities were analyzed, as well as the prevalence rate calculated from 
the entire patient population of 8,436 as reported in 2023, while also 

classifying patients by age and gender. Results: In the Southeast Maluku 

Islands, 107 stroke cases were reported, equal to a stroke prevalence rate of 

12.6 per 1,000 people. The most common type was ischemic stroke (95.33%), 
followed by hemorrhagic stroke (4.67%). Hypertension, which affected 67.2% 

of patients, was the most common comorbidity, followed by type II diabetes 

mellitus and coronary artery disease. Conclusion: Stroke rates have increased 
in the Southeast Maluku Islands due to a variety of factors, including 

socioeconomic conditions and unhealthy lifestyles. The study’s findings 

emphasize the urgent need for interventions to reduce stroke rates. 
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INTRODUCTION 

 
Stroke is a disease with a high mortality rate.1 

The World Health Organization reports that the 

incidence of stroke increased by 70% between 1990 
and 2019, with a 43% increase in stroke-related death.2 

Ischemic stroke is the most prevalent type, accounting 

for 62.4% of all global stroke cases reported in 2019, 
and it is expected to increase across all genders, age 

groups, and socio-demographic quintiles in various 

countries between 2020 and 2030.3,4 On the other 

hand, hemorrhagic stroke makes up just 10% to 20% 
of all stroke cases annually. Hemorrhagic strokes are 

relatively common in several countries, ranging from 

8–15% in the United States, the United Kingdom, and 
Australia, and 18–24% in Japan and Korea.5,6,7 Its 

annual incidence is between 12% and 15% per 

100,000 people. Certain low- and middle-income 
countries, particularly in Africa and Asia, have also 

reported high incidence rates. This disease affects 

more men than women and worsens with age.8 Early 

stroke diagnosis is critical to minimizing death. Delays 
in treatment can lead to secondary damage, resulting 

in permanent brain tissue injury.9,10 The limited 

treatment window for stroke poses a significant 
challenge.11,12,13 Thus, effective and efficient treatment 

necessitates adequate diagnostic support and 

management resources.14 This presents a considerable 

difficulty in remote areas, particularly islands, because 
the establishment of critical healthcare facilities for 

stroke management is not given high priority.15 

Southeast Maluku, commonly known as the Kei 
Islands, is a rural region in Indonesia covering 

1,031.81 km².16 This region exhibits the highest 

prevalence of hypertension within Maluku Province, 
with a reported rate of 38.23%, as documented in the 

Regional Health Report of Maluku Province.17 

Socioeconomic status and poor lifestyle, such as 

smoking and alcohol consumption, are significant 
contributors to this disease. In 2024, Southeast Maluku 

had a poverty rate of 21.22%.18 Although this rate is 

not the highest in the Maluku region, it still stands out 
as significantly high when compared to other 

provinces. Maluku has a high smoking prevalence of 

28.04% and the lowest smoking cessation rate in 
Indonesia, at only 6.5%.19,20 Maluku is also one of the 

six provinces with the highest alcohol consumption 

rates, with estimates ranging from 10 to 19.9%.21 

These factors combine to worsen the burden of chronic 
diseases, contributing to the rising incidence of stroke. 

The poor healthcare facilities and multiple risk 

factors in the population lead to a high prevalence of 
several diseases, especially stroke. This situation 

underlines the urgent necessity to enhance healthcare 

development in Southeast Maluku, despite the lack of 

supporting epidemiological data. We can address this 
urgency by conducting a stroke epidemiological study. 

The data derived from this study could establish a 

basis for developing and executing government 
policies concerning stroke and, crucially, facilitate the 

progression of future research. This study will focus 

on the prevalence of stroke in the Southeast Maluku 
Islands in 2023. This study is projected to have a 

favorable impact on the advancement of medical 

knowledge in Southeast Maluku, notably in neurology, 
as well as increase policymakers’ urgency to address 

stroke management. 

 

 

OBJECTIVE 

 

The purpose of this study was to determine the 
prevalence of stroke in the Southeast Maluku Islands 

for the year 2023, as well as the percentage of chronic 

diseases associated with stroke, as these could be 
significant risk factors. 

 

 

METHODS 

 

This study employed a descriptive design with a 

cross-sectional methodology. From February to March 
2024, data will be gathered by looking through the 

medical records of stroke patients at Southeast 

Maluku’s main referral center, Karel Sadsuitubun 

General Hospital. The Hospital Ethics Committee 
approved this study with the approval letter number 

411.6/RSU-KS/IV/2023. 

The study will include patients diagnosed with 
stroke by neurologists in 2023. We collected patient 

demographic data, which included age, gender, stroke 

type, and the presence of comorbid chronic conditions. 
The prevalence rate of stroke was calculated by 

dividing the total number of stroke patients by the total 

number treated at Karel Sadsuitubun General Hospital 

in 2023, which was 8,436. This institution serves as a 
representative healthcare provider for the Southeast 

Maluku region. The study analyzed the percentage of 

stroke patients by age group (20-44 years, 45-64 years, 
and ≥ 65 years), gender, stroke type, and associated 

chronic conditions. We also used the Chi-square test to 

assess the association between stroke type (ischemic 
and hemorrhagic stroke) and relevant variables. A p-

value of < 0.05 was considered statistically significant. 

The analysis was conducted using IBM SPSS 

Statistics, version 22.0. 
 

 

RESULTS 

 

In 2023, Karel Sadsuitubun General Hospital 

diagnosed 107 patients with stroke. The prevalence of 

stroke patients was determined by dividing the number 
of stroke patients by the total number of patients 
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treated at Karel Sadsuitubun General Hospital in 2023, 

which amounted to 8,436 patients. This calculation 
resulted in a prevalence rate of 12.6 per 1,000 people. 

The percentage of hemorrhagic stroke cases was 

4.67%, while ischemic stroke cases accounted for 
95.33% (Table 1). 

 
Table 1. Stroke type at Karel Sadsuitubun General Hospital 

in 2023 
 

Stroke Type n 

Ischemic stroke 102 (95.33%) 

Hemorrhagic stroke 5 (4.67%) 

 

According to the demographic analysis, there 
were 53 (51.9%) males and 49 (48.1%) females with 

ischemic stroke, while 3 (60%) of those with 

hemorrhagic stroke were males and 2 (40%) were 
females. There was no statistically significant 

association between gender and stroke type (p = 

0.725) (Table 2). The mean ages for ischemic and 

hemorrhagic strokes were 57.3 ± 9.3 and 57 ± 7.7, 
respectively, with no significant correlation between 

ages and stroke types (p = 0.343). The age distribution 

of ischemic stroke patients revealed that 8 (7.8%) 
belonged to the 20–44 age group, 71 (69.6%) to the 

45–64 age group, and 23 (22.5%) to the ≥ 65 age 

group. Four patients (80%) with hemorrhagic stroke 
were between 45 and 64, and one patient (20%) was ≥ 

65 years old. Age stratification and stroke type did not 

show a statistically significant association (Table 2). 

 
Table 2. Characteristics data of stroke patients at Karel 
Sadsuitubun General Hospital in 2023 
 

Variable 
Ischemic 

Stroke 
Hemorrhagic 

Stroke 
P-value 

Sex (n) 

- Male 

- Female 

 

53 (51.9%) 

49 (48.1%) 

 

3 (60%) 

2 (40%) 

 0.725 

- 

- 

Ages (mean 

± SD) 
57.3 ± 9.3 57 ± 7.7 0.343 

- 20-44 

(n) 

- 45-64 

(n)  

- ≥65 (n) 

8 (7.8%) 

 

72 (70.6%) 

 

22 (21.6%) 

- 

 

3 (60%) 

 

2 (40%) 

0.634 

 

0.123 

 

0.696 

 
The most common comorbidity among the 107 

stroke patients treated at Karel Sadsuitubun was 

hypertension, which affected 67.2% of them (n = 71). 

Of those who suffered an ischemic stroke, 20.5% had 
stage 1 hypertension and 44.1% had stage 2 

hypertension. Notably, all patients with hemorrhagic 

stroke had stage 2 hypertension. Type II diabetes 
mellitus was the second most frequent chronic 

condition, with 12 patients (11.7%), followed by 

coronary artery disease, which was seen in 11 patients 
(10.7%). Only ischemic stroke patients saw both 

conditions. However, there were no statistically 

significant associations between these chronic diseases 
and stroke types (Table 3). 

 
Table 3. Chronic diseases among stroke patients at Karel 

Sadusitubun General Hospital in 2023 
 

Chronic Disease 
Ischemic 

Stroke 

Hemorrhagic 

Stroke 

P-

value 

Hypertension 

- Stage 1 

- Stage 2 

 

21(20.5%) 

45(44.1%) 

 

- 

5 (100%) 

0.258 

- 

- 

Type II Diabetes 

Mellitus 
12(11.7%) - 0.416 

Cardiovascular 
disease 

11(10.7%) - 0.438 

 

 

DISCUSSION 

 
This study found that the stroke prevalence rate in 

Southeast Maluku Island was 12.6 per 1,000 

population. This rate significantly exceeds the national 

prevalence rate of 10.9 per 1,000 population, as 
reported by Indonesia Basic Health Research 2013.22 

According to a study by Howard et al., which more 

widely compared rural to urban stroke risk, the 
Southeast Maluku Islands in Indonesia are linked with 

a 23–30% higher risk.23 Socioeconomic factors and 

restricted access to healthcare contributed to this 
elevated risk. This island is served by only two, both 

of which are located on Kei Kecil Island, and neither 

has enough diagnostic facilities nor specialist 

healthcare professionals. This region ranks as the fifth 
poorest district in the Maluku Province, with a poverty 

rate of 21.22% and a population primarily from low-

income backgrounds.18 Chronic diseases, as risk 
factors, significantly influence stroke. Low 

socioeconomic status correlates with psychosocial 

stress, which increases the risk of chronic disease.24,25 
The REGARDS (Reasons for Geographic and 

Racial Differences in Stroke) study found that chronic 

diseases like hypertension, diabetes, and 

cardiovascular diseases were more prevalent in rural 
areas. The odds ratios for each condition were 1.25, 

1.15, and 1.19, respectively.26 Southeast Maluku 

District has the highest rate of hypertension in Maluku 
Province, at 38.23%.17 Several risk factors, such as the 

residents’ lifestyle and habits, contribute to this 

prevalence. BPS reported that 28.04% of the Maluku 

Province's population in 2023 were smokers.19 
Furthermore, Maluku Province has one of the highest 

alcohol consumption rates in Indonesia, at 11.05%.17 

Recent studies have found a significant correlation 
between “sopi,” a traditional Maluku alcoholic 

beverage, and an increased risk of stroke, specifically 

hypertension and cardiovascular disease.27 In contrast, 
stroke prevalence has been reported to be lower in 
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regions with lower alcohol consumption rates, 

particularly in western Indonesia, including Java, 
Sumatra, and Kalimantan.28  

Dietary habits are another factor that contribute to 

the high prevalence of hypertension. In Southeast 
Maluku, “Sir-sir,” a traditional dish made from 

cassava leaves, is frequently eaten. Certain studies 

have found that eating it may elevate blood pressure 
because it contains a lot of essential minerals like 

sodium and potassium, which contributes to an 

increased risk of stroke.29 The local habit of 

consuming salted fish adds to the increasing 
prevalence of hypertension.30 Tanimbar Island, which 

is a part of Southeast Maluku, has a high prevalence of 

hypertension, according to recent studies. Although 
the Tanimbarese are the most common ethnic group on 

the island and in Southeast Maluku, no research has 

looked specifically at the association between this 
ethnicity and stroke comorbidities.31 According to this 

study’s results, ischemic strokes were more common 

than hemorrhagic ones (95.33% vs. 4.67%). Another 

study in Indonesia found similar results, with 67.1% of 
strokes being ischemic and 29.6% being 

hemorrhagic.32 

Globally, strokes are more common in females 
than in males, with rates of 25.1% and 24.7%, 

respectively. The data are consistent with the study’s 

findings, which showed a higher proportion of males 

compared to females. Females exhibit a higher 
incidence of intracranial aneurysm stroke and 

subarachnoid hemorrhage, whereas males have a 

higher incidence of hemorrhagic stroke.33,34,35 
However, studies on the prevalence of stroke in 

Southeast Asia reveal varying statistics. Males have 

greater stroke incidence and mortality rates than 
females, with these rates increasing with age, 

according to a study by Hwong et al. that included 

samples from 11 Southeast Asian countries, including 

Indonesia.36 Various factors, particularly the higher 
prevalence of risk factors like smoking among males, 

are responsible for this discrepancy. Markidan et al. 

reported an odds ratio of 1.88 (95% CI, 1.44-2.44) for 
stroke in smokers compared to non-smokers.37 The 

high percentage of smokers in Maluku Province 

further supports this finding.19 In addition to gender, 
age groups also show differences in stroke incidence, 

with the risk increasing with age; approximately 50% 

of stroke cases occur in individuals over 75 years 

old.38,39 

This study also found that 62.6% of stroke 

patients had hypertension. Li et al. did a study in 

China and found that among 168,417 patients with 
hypertension, 11,143 had a history of stroke, resulting 

in an incidence rate of 6.62% and a stroke risk of 

78.9%.40 Hypertension is a key risk factor for stroke, 

with a high global incidence, especially in Asia.41 
Furthermore, the incidence rate rises with the severity 

of hypertension. Gao et al. reported that the prevalence 

of stroke is higher in stage 2 hypertension than in stage 
1 for both ischemic and hemorrhagic strokes (26.3% 

vs. 17%).42 Further modifiable risk factors for stroke 

after hypertension are diabetes mellitus and 
cardiovascular disease.43 In line with this study, 

diabetes mellitus and cardiovascular disease were the 

next two highest risk factors for stroke. According to 
Lau et al., the prevalence of stroke associated with 

diabetes mellitus was 28% (95% CI, 26-31%), with 

ischemic and hemorrhagic stroke prevalence rates of 

33% and 24%, respectively.44 Diabetes mellitus also 
increases the risk of recurrent ischemic stroke, with a 

hazard ratio of 1.50.45 Furthermore, cardiovascular 

disease significantly contributes to stroke risk, with 
one-third of stroke patients having a history of 

cardiovascular disease, where atrial fibrillation and 

flutter are primary risk factors.46 Frerich et al. found a 
genetic predisposition to atrial fibrillation and 

coronary artery disease associated with stroke 

susceptibility.47 

The first epidemiological study of stroke in 
Southeast Maluku is presented here. Apart from 

analyzing the prevalence of stroke, the study provides 

of several demographic and clinical characteristics, 
including gender, age, and related chronic diseases, 

thereby offering valuable data for further 

investigations. However, due to the lack of additional 

radiological examinations, this study’s stroke type 
diagnosis and categorization can only be conducted 

clinically by a neurologist. 

 
 

CONCLUSION 

 
This stroke epidemiological study found that the 

Southeast Maluku Islands have a higher stroke 

prevalence rate than both the national and regional 

averages in Indonesia. This high rate is caused by 
many things, such as low socioeconomic status, 

limited access to healthcare, unhealthy lifestyle and 

behavioral habits, and a high prevalence of chronic 
diseases such as hypertension, diabetes mellitus, and 

cardiovascular disease, all of which enhance the risk 

of stroke. The results demonstrate the importance of 
stroke prevention. Implementing these strategies is 

likely to improve healthcare services in Southeast 

Maluku, which will be beneficial for the community’s 

general health and well-being. 
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