
 

 

 
 

 

RELATIONSHIP BETWEEN HYPERTENSION, DIABETES MELLITUS, 

AND HYPERCOLESTEROLEMIA WITH ISTEMIC STROKE 
Lucia Andi Chrismilasari  

STIKES Suaka Insan, Banjarmasin, Indonesia 

 
 

 

 

 

ABSTRACT 

Background: Stroke is a functional disorder of the brain in the form of nerve paralysis 

due to impaired blood flow in one part of the brain. Ischemic stroke is when blood flow to 

the brain is stopped due to a blood clot that blocks a blood vessel. The incidence of 

ischemic stroke occurs between 70% - 85% of stroke events. The prevalence of stroke in 

Indonesia in 2013 was 7‰ and increased in 2018 to 10.9‰. Based on the 2018 Riskesdas, 

North Sulawesi ranks third in the highest number of stroke sufferers in Indonesia. 

Objective: to determine the relationship between hypertension, diabetes mellitus, and 

hypercholesterolemia with the incidence of ischemic stroke in Banjarmasin Hospital. 

Methods: This study used an analytic observational study with a case-control design and 

used the Chi-Square test. The population in this study were all outpatients who came for 

treatment at the Neurology Polyclinic, Banjarmasin Hospital. The number of samples for 

the case and control groups was 72 respondents. This study uses secondary data in 

medical record files using a checklist. Results: The results showed that hypertension was 

associated with ischemic stroke. The results of the chi-square test obtained p = 1,000 

(p>0.05) and OR = 1.24 (95% CI; 0.342 - 4.498). The conclusion: there is a relationship 

between hypertension and ischemic stroke and there is no relationship between diabetes 

mellitus and hypercholesterolemia and ischemic stroke. 

 
INTRODUCTION 

Stroke is a disease of functional brain disorders 

in the form of paralysis of the nerves ( neurologic 

deficit ) due to impaired blood flow to one part 

of the brain. Strokes hemorrhagic is incident 

Where vessels blood broken so that Genre blood 

to be abnormal. In an ischemic stroke, blood 

flow to the brain is stopped because of this clot 

blood Which clog vessels blood (Adib, 2011, 

Pratiwi, 2022). 

Riskesdas data in 2018 states that the prevalence 

of stroke (permil) based on diagnosis doctor 

province with sufferer strokes highest There is 

on East Kalimantan Province (14.7) and the 

lowest in Papua Province (4.1). In the year of 

2018 Alone Sulawesi North occupy order to 

three highest For sufferer stroke in Indonesia. 

Stroke sufferers at RSU GMIM Pancaran Kasih 

Manado in May 2018 – December 2018 there 

were 251 cases of stroke, and in January 2019 - 

September 2019 It is known that the number of 

cases of stroke in Banjarmasun Hospital is as 

many as 504 cases. 

Factor risk incident stroke ischemic shared 

become factor Which No can modifiable ( non-

modifiable risk factors ) such as age, sex, race, 

genetics, and history TIA ( Transients ischemic 

attack ), And factor Which can modified ( 

modifiable risk factors ) like hypertension, 

diabetes, cholesterol tall 

(hypercholesterolemia), smoking behavior, 

obesity, heart disease, alcohol consumption 

overuse, atherosclerosis, drug abuse, and sleep-

disordered breathing (Hernanta, 2013, Afida, 

2022). 

Hypertension can trigger atherosclerosis. It can 

encourage Low Density Lipoprotein (LDL) 

cholesterol to make it easier to enter the layers 

intima lumen of blood vessels and reduce the 

elasticity of these blood vessels (Yueniwati, 

2015, Al Mahdi, 2020). Diabetes can increase 

the risk of stroke twofold. The more tall rate 

sugar in blood, check it out easy caught strokes 

(Pinson, 2019, Al Mahdi 2022). 

Hypercholesterolemia is an increase in 

cholesterol levels in the blood. Cholesterol in 

body Which excess will hidden in wall vessels 

blood And can raises something condition 

Which called atherosclerosis Which can cause 

disease strokes (Anies, 2015, Chrismilasari, 

2022). 

Study previously Which done by Khairatunnisa 

(2017), is known that results analysis bivariate 

showing that factor risk Which proven 

Associated with the incidence of stroke is 

hypertension. Blood pressure is wrong One 
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factor Which must noticed in incident disease 

strokes. Hypertension is a major risk factor for 

ischemic and hemorrhagic stroke (Yueniwati, 

2015, Guarantee 2020). Study This aim For 

know connection between hypertension, 

diabetes mellitus, and hypercholesterolemia 

with the incidence of stroke iskmik in patients 

take care road in Polyclinic Nerve in 

Banjarmasin Hospital. 
 

METHODS 

Study This is studies observational analytic with 

design case control . Study done in Banjarmasin 

Hospital on month October - December 2019. 

The population in this study were all outpatients 

the way who came for treatment at the 

Neurology Polyclinic at the Banjarmasin 

Hospital, sample case group and control group 

each of 36 respondents with a ratio of 1:1 (72 

respondents). Sampling was done by technique 

Non Probability Random Sampling uses 

purposive sampling, with criteria Inclusions are 

outpatients at the Neurology Polyclinic at 

Banjarmasin Hospital since the first diagnosis of 

ischemic (non-hemorrhagic) stroke. Instrument 

in this study is a checklist that is used to record 

medical record data patient. Analysis data done 

with analysis univariate And bivariate with use 

Chi-square test Which Also see OR value on 

every variable free. 
 

RESULTS AND DISCUSSION 

Characteristics Respondents Based on Type 

Sex And Age 

Table 1. Distribution respondent based on type 

sex 

Gender 

Case Control 

n % n % 

Man 25 69.5 25 69.5 

Woman 11 30.5 11 30.5 

Amount 36 100 36 100 
 

Distribution of respondents based on gender in 

the case group and the group control, highest on 

type sex man with amount each 25 respondents 

(69.5%) and the lowest was in the female sex 

with the number of each respectively 11 

respondents (30.5%). 
Table 2. Distribution respondent based on Age 

Age 

Case Control 

n % n % 

0-55 years 9 25 18 50 

>55 years 27 75 18 50 

Amount 36 100 36 100 
 

Distribution Respondents based on age in the 

case group, the highest was at age > 55 years by 

27 respondents (75%) and the lowest at ages 0-

55 by 9 respondents (25%), while the control 

group, at ages 0-55 by 18 respondents ( 50%) 

and at age> 55 years there were 18 respondents 

(50%). 

Kabi's research (2015) in sustainable (2022) also 

has the number of stroke respondents by gender 

male more than female respondents. stroke 

incident ischemia is greater in men than in 

women (Yueniwati, 2015, Negara 2017). Matter 

This can happened Because until mid his life, 

Woman more protected from heart disease and 

stroke because it has the hormone estrogen 

(Kabi, 2015, Negara, 2020). 

Buntaa dalam Negara (2022) states that there is 

a relationship between age and incidence 

hypertension. The older you are, the more the 

risk of it occurring hypertension. According to 

Yueniwati (2015) hypertension is factor Which 

must This is because hypertension is one of the 

main risk factors for the disease strokes. 

Another study conducted by Dinata (2013) 

which shows that more 50% of stroke survivors 

are > 50 years old. The risk of having a stroke 

has increased since 45 years old. After reaches 

the age of 50, for each additional three years of 

age increases the risk of stroke by 11-20%. 

People over 65 years old have The risk is highest 

and stroke rarely occurs in children younger 

than 15 years (Feigin, 2009, Negara, 2022). 

Relationship of Hypertension, Diabetes 

Mellitus, and Hypercholesterolemia with 

Ischemic Stroke 

Table 3. Connection Hypertension, dm, And 

Hypercholesterolemia with Strokes ischemic 

 

Variable 

case control 

p-value OR 

95% 

CI n % n % 

Hypertension 29 80.6 10 27,8 0.000 10,771 

3.58-

3.363 

No 

Hypertension 7 19,4 26 72,2    

DM 6 16,7 5 13,9 1,000 1.24 

0.342-

4.498 

No DMs 30 83.3 31 86.1    

Hypercholesterolemia 7 19,4 2 5,6 0.151 4.103 

0.79-

21.318 

Not 

hypercholesterolemia 29 80.6 34 944       

 

 



 

 

Relationship of Hypertension with Ischemic 

Stroke Incidence 

The proportion of respondents in the case group 

who had previously experienced hypertension 

were 29 respondents (80.6%) and those who did 

not experience hypertension were 7 respondent 

(19.4%). Proportion respondent on group 

control, Which previously ever had 

hypertension were 10 respondents (27.8%) and 

those who did not hypertension is 26 respondent 

(72.2%). Results test chi-square obtained mark 

p.s = 0.000 ( p <0.05) and OR = 10.771 (95% CI; 

3.58 – 3.363). The results of the analysis, show 

that there is connection between hypertension 

with incident disease ischemic stroke, where 

respondents with hypertension had a 10.771 

times greater chance to suffer an ischemic stroke 

compared to respondents who did not have 

hypertension. It also shows that hypertension is 

a factor risk from stroke events ischemia 

(Negara, 2019) 

Research conducted by Wayunah (2016) shows 

this connection which is significant between 

hypertension and stroke ( p = 0.035; OR = 7.5). 

Pressure High blood pressure is the main driving 

factor for ischemic stroke and stroke 

hemorrhagic. The higher the blood pressure, the 

greater the incidence of stroke can happen. 

hafid (2014) do study similar And found results 

that group more cases (stroke sufferers) had a 

history of hypertension than in control group ( p 

= 0.026) which shows that hypertension is 

associated with stroke and is a major cause of 

stroke. The blood pressure increase in a manner 

slowly can damage wall vessels blood with 

harden the arteries and encourage the formation 

of blood clots and aneurysms lead on strokes 

(Feigin, 2009). 

Similar research that was also conducted by 

Ningsih (2018) shows that there is the 

relationship between hypertension and the 

incidence of stroke ( p = 0.000) where 

respondents with a history of hypertension has a 

higher risk of suffering a stroke compared to 

respondents who did not have a history of 

hypertension. High blood pressure can trigger 

circumstances atherosclerosis Which can push 

Low density Lipoproteins (LDL) cholesterol to 

more easily enter the blood vessels and reduce 

elasticity vessels the blood (Yueniwati, 2015, 

Negara , 2018). 

Relationship between Diabetes Mellitus and 

Ischemic Stroke 

The proportion of respondents in the case group 

who had previously experienced diabetes 

mellitus is 6 respondent (16.7%) And Which No 

experience diabetes mellitus were 30 

respondents (83.3%). The proportion of 

respondents in the control group who previously 

had diabetes mellitus was 5 respondents (13.9%) 

and those who did not have diabetes mellitus 

were 31 respondents (86.1%). Chi-square test 

results p = 1.000 ( p > 0.05) and OR = 1.24 (95% 

CI; 0.342 – 4.498) . Based on the results of this 

analysis, it shows that there is no relationship 

between Respondents who have diabetes 

mellitus with the incidence of stroke ischemic 

(Pandi, 2017). 

Previous research conducted by Wayunah 

(2016) shows that History of diabetes was not 

associated with the incidence of ischemic or 

hemorrhagic stroke ( p= 0.512; OR=1.5). 

Similar results were also shown by Totting's 

research (2017) in where there is no significant 

relationship between diabetes mellitus and the 

disease strokes ( p = 0.334; OR = 1.5). 

Diabetes mellitus can become Wrong One 

factor risk disease strokes Because The higher 

a person's blood sugar level, the easier it is to get 

sick stroke (Pinzon, 2019, Negara,  2019). In this 

study diabetes was not associated with incidence 

strokes ischemic because exists limitations in 

study, in where amount the sample is only a few 

and the research is carried out only in one 

particular place or characteristic limited. 

Connection Hypercholesterolemia with 

Incident Strokes ischemic 

The proportion of respondents in the case group 

who had previously experienced 

hypercholesterolemia is 7 respondent (19.4%) 

And Which No experience 

hypercholesterolemia were 29 respondents 

(80.6%). The proportion of respondents in the 

group control, who had previously experienced 

hypercholesterolemia were 2 respondents 

(5.6%) and those who did not experience 

hypercholesterolemia were 34 respondents 

(94.4%). The results of the chi-square test 

obtained the value of p = 0.151 ( p > 0.05), OR 

= 4.103 (95% CI; 0.79 – 21.318). Based on 

results analysis the, can stated that No there is 

connection between respondent Which own 

disease hypercholesterolemia with disease 

occurrence strokes ischemic. 

Koosgiarto (2015) who conducted similar 

research also stated that there is no significant 



 

 

relationship between hypercholesterolemia and 

the incidence disease strokes ischemic nor 

hemorrhagic, Where respondent Which suffer 

stroke with high LDL cholesterol levels is less 

than respondent Which No have rate cholesterol 

LDL tall ( p =0.271; OR=1.3). 

Hypercholesterolemia can resulted incident 

disease strokes. However, different research 

results were found. This is probably caused by 

the respondents Those diagnosed with stroke in 

this study were caused by other risk factors (such 

as factors of heart disease, smoking behavior, 

and excessive alcohol consumption) or No only 

caused by increase cholesterol in the blood. 
 

CONCLUSION 

The conclusion that can be drawn from the 

research above is that there is a relationship 

between hypertension and the incidence of 

ischemic stroke in Banjarmasin Hospital, No 

there is connection between diabetes mellitus 

with incident ischemic stroke in Banjarmasin 

Hospital and there is no relationship between 

hypercholesterolemia and the incidence of 

ischemic stroke in Banjarmasin Hospital. 

Recommended for party House Sick For need 

carry out socialization or health promotion that 

can be done by doing counseling to patients. 

Health promotion can be done by utilizing 

health promotion facilities in the form of 

leaflets, posters and standing banners about 

factors risk disease infectious nor No 

infectious. Public need get used to healthy 

lifestyle such as maintaining a healthy diet, 

exercising, routine control and medical 

examination. For future researchers, it is hoped 

that they can examine risk factors disease 

strokes ischemic Which Not yet researched in 

study This like, disturbance breathing during 

sleep, and drug abuse in order to increase insight 

and knowledge public. 
 

References 

Adib, M. 2011. Pengetahuan Praktis Ragam 

Penyakit Mematikan yang Paling Sering 

Menyerang Kita. Bukubiru. Jogjakarta. 

Afida, A. M., Negara, C. K., & Chrismilasari, L. 

A. (2022). Burger Allen Exercise Against 

The Circulation Of The Lower Extremities 

In Diabetic Ulcer Patients. Jurnal 

EduHealth, 13(01), 241-249. 

Al Mahdi, F., Negara, C. K., & Basid, A. (2020). 

The Effect of Family Empowerment in 

Nursing Implementation Toward Self-

Efficacy among Patients with Diabetes 

Mellitus. INDONESIAN NURSING 

JOURNAL OF EDUCATION AND 

CLINIC (INJEC), 5(2), 141-146. 

Al-Mahdi, F., Negara, C. K., Basid, A., & Dalle, 

J. (2022). Family Centered Nursing Care 

(Fcn) Model In Snh (Non-Hemorrhagic 

Stroke) Patients. Jurnal 

EduHealth, 13(01), 212-220. 

Anies. 2015. Kolesterol dan Penyakit Jantung 

Koroner. Ar-Ruzz Media. Jogjakarta. 

Badan Penelitian dan Pengembangan 

Kesehatan Kementerian RI, 2018. 

RISKESDAS. 

Buntaa, J.N., Ratag, B.T dan Nelwan, J.E. 

2018. Faktor-faktor Risiko Kejadian 

Hipertensi Nelayan di Desa Mala dan 

Mala Timur Kecamatan Melonguane 

Kabupaten Kepulauan Talaud. Jurnal 

KESMAS. Vol. 7, No. 4 

Chrismilasari, L. A., & Negara, C. K. (2022). 

The Effectiveness of Health Education on 

Increasing Family Knowledge about 

hypertension. JOURNAL of 

EDUCATIONS, 1(1). 

Dinata, Cintya., Safrita, Y dan Sastri, S. 

2013. Gambaran Faktor Risiko dan 

Tipe Stroke pada Pasien Rawat Inap di 

Bagian Penyakit Dalam RSUD 

Kabupaten Solok Selatan Periode 1 

Januari 2010 – 31 Juni 2012. Jurnal 

Kesehatan Andalas. Vol. 2, 

Feigin, Valery. 2009. Stroke. PT. 

Bhuanailmu popular. Jakarta. 

Hafid, Anwar. 2014. Hubungan Riwayat 

Hipertensi dengan Kejadian Stroke di 

RSUP Dr. Wahidin Sudirohusodo 

Makassar 2012. Jurnal Kesehatan. 

Vol. 7, No. 1 pp. 234-239. 

Jamini, T., Yulyanti, Y., & Negara, C. K. 

(2020). Hubungan Kadar Kolesterol Darah 

dan Hipertensi dengan Kejadian Stroke Di 

RSUD Ulin Banjarmasin. Jurnal 

Kesehatan Indonesia, 11(1), 27-34. 

Kabi, G., Tumewah, R dan Kembuan, M. 

2015. Gambaran Faktor Risiko pada 

Penderita Stroke Iskemik yang Dirawat 

Inap Neurologi RSUP Prof. Dr. R. D. 

Kandou Manado Periode Juli 2012 – 

Juni 2013. Jurnal e-Clinic. Vol. 3, No. 

1 pp. 457- 



 

 

Khairatunnisa., dan Sari, D. 2017. Faktor 

Risiko yang Berhubungan dengan 

Kejadian Stroke pada Pasien di RSU H. 

Sahudin Kutacane Kabupaten Aceh 

Tenggara. Jurnal Jumantik. Vol. 2, No. 

1 pp. 60-70. 

Koosgiarto, Dharma., dan Salim, I. 2015. 

Pengaruh Antara Kadar LDL Terhadap 

Penyakit Stroke di RSUP DR. Sardjito 

Yogyakarta. Medisains Jurnal Ilmiah 

Ilmu-Ilmu Kesehatan. Vol. 8, No. 2 pp. 

1-7. 

Lestari, A., Apriyanti, R., & Negara, C. K. 

(2022). Low-salt dietary intake reduces 

hunger in patients with chronic renal 

failure. Jurnal EduHealth, 13(01), 195-

203. 

Negara, C. K. (2017). Post Amputation 

Response And Coping Of Diabetes 

Mellitus Patient In Ulin General Hospital 

Banjarmasin. Journal of Nursing Science 

Update (JNSU), 5(2), 114-129. 

Negara, C. K. (2020). Hubungan Kadar 

Kolesterol Darah Dan Hipertensi Dengan 

Kejadian Stroke Di Rsud Ulin Banjarmasin 

Tahun 2020. Jurnal Medika: Karya Ilmiah 

Kesehatan, 5(2) 

Negara, C. K., & Basid, A. (2022). 

COMMUNITY SERVICE HEALTH 

EDUCATION ABOUT THE BENEFITS 

OF DIABETES EXERCISE IN THE 

ELDERLY IN SUNGAI TABUK 

KERAMAT VILLAGE. JURNAL 

PENGABDIAN MASYARAKAT, 1(1). 

Negara, C. K., & Pandin, M. G. R. (2022). The 

Habits of the Indonesian People by 

Drinking Coffee with the Incidence of 

Hypertension. 

Negara, C. K., Basid, A., Erliani, S., & 

Turahman, I. (2019). The Relationship 

Between Discharge Planning and The 

Quality of Life of Patients with Diabetic 

Ulcer. Indonesian Nursing Journal Of 

Education And Clinic (INJEC), 4(1), 20-

24. 

Negara, C. K., Erna, E., & Anna, A. (2018). The 

effect of cucumber juice (cucumis sativus) 

toward hypertension of elderly at tresna 

werdha budi sejahtera social institution of 

banjarbaru south borneo 2017. IJNP 

(Indonesian Journal of Nursing 

Practices), 2(1), 16-21. 

Nelwan, J. E. (2019). Pengaruh Penyuluhan 

Kesehatan Terhadap Perubahan 

Pengetahuan Masyarakat Tentang 

Hipertensi Di Kota Manado. Journal 

Public Health Without Border, 1(2). 

Ningsih, Ropika. 2018. Faktor-Faktor yang 

Berhubungan dengan Risiko Kejadian 

Stroke di Ruang Rawat Inap A di 

Rumah Sakit Stroke Nasional Bukit 

Tinggi Tahun 2017. Menara Ilmu. Vol. 

7, No7 pp. 79-89. 

No. 2 pp. 57-61. 

Pandi, J., Wuriani, W., & Jiu, C. K. (2017). 

Hubungan Pengetahuan Keluarga Dengan 

Sikap Keluarga Dalam Penyajian Menu 

Makanan Pasien Hipertensi Di Wilayah 

Kerja Puskesmas Pal 3 Pontianak. Jurnal 

Keperawatan dan Kesehatan, 8(1), 21-27. 

Pinzon, Rizaldy. 2019. AWAS STROKE! 

Pengertian, Gejala, Tindakan, Perawatan, 

dan Pencegahan. CV. ANDI OFFSET. 

Jogjakarta. 

Pratiwi, E., & Negara, C. K. (2022). THE 

EFFECT OF HEALTH EDUCATION 

OF CHILDREN'S SONG 

ANIMATIONS ON KNOWLEDGE OF 

HAND WASHING WITH SOAP 

(CTPS) SCHOOL AGE CHILDREN 

DURING THE COVID-19 PANDEMIC 

IN GEMBOLNGAWI 

VILLAGE. JOURNAL of 

EDUCATIONS, 1(1). 

Riset Kesehatan Dasar (Riskesdas). 2018. 

Badan Penelitian dan Pengembangan 

Kesehatan Kementerian RI tahun 2018. 

Saputra, M., Negara, C. K., Afida, A. M., 

Puspasari, H., & Murjani, A. (2019). 

Correlation of Blood Cholesterol Levels 

and Hypertension with The Incidence of 

Stroke in The Provincial Hospital of 

Banjarmasin. Indonesian Nursing Journal 

of Education and Clinic (Injec), 4(1), 55-

60. 

Totting, Satrianti., Pinzon, R., dan 

Widiasmoko, B. 2017. Hubungan 

Diabetes Melitus dengan Gangguan 

Fungsi Kognitif Post Stroke Iskemik di 

Rumah Sakit Bethesda. Jurnal 

Kesehatan Andalas. Vol. 6, No. 3 pp. 

647-653. 

Tumanduk, W. M., Nelwan, J. E., & 

Asrifuddin, A. (2019). Faktor-faktor 

risiko hipertensi yang berperan di 



 

 

Rumah Sakit Robert Wolter   

Mongisidi. e- CliniC, 7(2). 

Wayunah., dan Saefullo, M. 2016. Analisis 

Faktor yang Berhubungan dengan 

Kejadian Stroke di RSUD Indramayu. 

Jurnal Pendidikan Keperawatan 

Indonesia. Vol. 2, No. 2 pp. 65-76. 

Yueniwati, Yuyun. 2015. Diteksi Dini Stroke 

Iskemia dengan Pemeriksaan 

Ultrasonografi Vaskular dan Variasi 

Genetika. Universitas Brawijaya Press. 

Malang. 

 


