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Abstract 

Background: Survival rate of ischemic stroke has been improving which increases long-term disability in 

consequences. Global Burden of Disease (GBD) 2017 shows stroke as the third most common cause of 

morbidity. Hypertension is the most common risk factor for ischemic stroke incidence and affecting long-

term functional outcome. Therefore, hypertension control in ischemic stroke is expected to improve 

functional outcome and quality of life. Therefore, this study was conducted to know the role of hypertension 

as risk factor of poor functional outcome in first-ever ischemic stroke patients.  

Methods: Study was conducted by observational retrospective cohort from May 2018 until April 2019 in 7 

hospitals in Special Region of Yogyakarta. Functional outcome of first-ever ischemic stroke patients was 

assessed by physician at day 30 by using Barthel Index. Bivariate analysis was analyzed by using Chi-Square 

with 95% CI and p-value <0.05 indicated statistical significance.  

Results: Based on the study, there were increased risk for having dependent functional outcome in 

hypertension (RR=1.1, 95% CI=0.7-1.7), diabetes mellitus (RR=1.0, 95% CI=0.7-1.5) but these results were not 

statistically significant (p>0.05).  

Conclusion: From the study it can be concluded that hypertension is one of the most common risk factors of 

stroke but hypertension has no role in predicting functional outcome.  However, hypertension increases risk 

for having poor functional outcome in ischemic stroke patients. 
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1 .  Introduction 

Stroke is characterized by neurological deficit 

attributed to an acute focal injury of the 

central nervous system which divided into 

ischemic and hemorrhagic stroke. There were 

5.5 million of death due to stroke and more 

than half of them were having ischemic stroke 

diseases.1,2 Stroke prevalence in Indonesia has 

reached 12.1 per mil.3 On the other hand, 

stroke prevalence and incidence may increase 

as life expectancy gets higher. It is proven by 

Special Region Yogyakarta as the province in 

Indonesia with highest life expectancy and 

placed as the second highest stroke 

prevalence in Indonesia.3,4 

Although mortality caused by stroke 

can be decreased by early stroke detection 

and advanced therapies, stroke disability still 

cannot be eliminated. It is shown by Global 

Burden of Disease (GBD) 2017 that stroke 

placed as the third most common cause of 

morbidity globally. In Indonesia, at 12,9%, 

stroke is leading cause of death after coronary 

heart disease.5 Disability caused by stroke 

prolongs medical care and rehabilitation 

makes economic burdens for patients and 

their family. Activity daily living is one of the 

most important components of quality of life 

in elderly which can be limited due to 

disability. Barthel Index evaluates functional 

outcome in terms of dependency when 

performing daily life activity. It has been 

widely use in clinical practice as it is one of the 

simplest tool with adequate validity to assess 

functional outcome.6,7 

Disability caused by stroke can be 

predicted and prevented by early detection of 

stroke risk factors. Hypertension is the most 

common risk factors for ischemic stroke.8 In 

Yogyakarta, among 13,605 total subjects, 197 

stroke incidences were recorded (1.4%) and 

most of them were having hypertension.9 

Previous evidences show hypertension as one 

of the risk factors that may affect its 

functional outcome.10 But it is still debatable 

because the study conducted by Nakibuuka et 

al., (2015) and Kusumaningsih et al., (2017) 

show contradictory result that hypertension is 

not associated with stroke functional 

outcome.11,12 

Consequently, control hypertension in 

ischemic stroke patients can decrease long-

term poor functional outcome. This will impact 

to better patients’ and families’ quality of life. 

Therefore, information about the ability of 

hypertension in predicting stroke functional 

outcome is very important. The controversial 

results open opportunity for further research 

about the role of hypertension in predicting 

stroke functional outcome. 

2.  Materials and Methods 

Research design 

This research is an observational retrospective 

cohort study conducted from February until 

November 2019 by accessing patients’ medical 

reports of first-ever ischemic stroke patients 

who were hospitalized Dr. Sardjito General 

Hospital, Hardjolukito Central Air Force 

Hospital, UGM Academic Hospital, Rajawali 

Citra Hospital Bantul, Bethesda Hospital, Panti 

Rapih Hospital, Panembahan Senopati 

Hospital from May 2018 until April 2019. 

Patients’ functional outcome data were 

obtained from physicians’ examination during 
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the follow up at 30 days after stroke onset 

using Barthel Index (BI) and classified as 

independent (BI score  85) and non-

independent (BI score <85).6 The inclusion 

criteria in this study were: (1) adult patients 

(26-65 years old), (2) patients diagnosed with 

first-ever ischemic stroke, (3) no prior history 

of significant disability, (4) compos mentis or 

fully alert, and (5) getting pharmacotherapy 

which suitable with stroke guideline. 

Meanwhile, the exclusion criteria in this study 

were: (1) patients’ data were incomplete, (2) 

patients with history of organic CNS damage 

(e.g trauma, malignancies, CNS infections), or 

history of serious infection (e.g hepatitis, HIV), 

and (3) patients with disease that can 

influence activity daily living, such as 

congestive heart failure, atrial fibrillation, 

coronary arterial disease, chronic renal failure, 

chronic obstructive pulmonary disease, and 

bronchial asthma. 

Proportional values in both groups were 

taken based on the study conducted by 

Kusumaningsih et al., (2017), which included 

proportion of effect in exposed group as 0.7 

and proportion of effect in non-exposed 

group as 0.4 with value of 95% confidence 

interval (CI) and power value of 80%. Subjects 

needed for each group was 40.7  41, 

therefore total subjects needed for both 

groups were 82 subjects.  

Statistical analysis 

Data statistical used IBM SPSS Statistics® 

version 24 computer software. Bivariate 

analysis of categorical data used Chi-Square. 

Bivariate analysis of numerical data used T-

test; or else, Mann-Whitney test was used. 

This research used 95% CI and p-value <0.05 

indicated statistical significance  

Ethical Clearance 

All ethical considerations in this study were 

approved and supervised by Medical and 

Health Research Ethics Committee of Faculty 

of Medicine, Public Health and Nursing 

Universitas Gadjah Mada (EC No. 

KE/FK/0682/EC/2020). The authors declared 

that there are no conflicts of interests 

throughout the study. 

3.  Results 

Patients’ baseline characteristics assessed in 

this research consisted of demographic 

characteristics, risk factors, and functional 

outcome. This research assessed age and sex 

as demographic characteristics. Hypertension 

and diabetes mellitus risk factor were also 

assessed in this research. The functional 

outcome was assessed using BI and classified 

as dependent (score <85) and independent 

(score ≥85). The result for each characteristic 

is presented in Table 1. 
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Table 1. Baseline characteristics 

 n % Median (Q1-Q3) 

Demographic characteristics 

Age (year)   58 (52-61) 

Sex    

Male 50 59.5  

Female 34 40.5  

Risk factors    

Hypertension    

Yes 58 69.0 

No 26 31.0 

Diabetes Mellitus    

Yes 25 29.8  

No 59 70.2  

Functional outcome    

Barthel Index    

Dependent 49 58.3  

Independent 35 41.7  

 

Characteristic homogeneity between 

hypertension and non-hypertension group 

was analyzed prior to the study (Table 2). 

There was no significant difference between 

the two groups (p>0.05). This finding means 

the two groups had similar characteristics.

Table 2. Data homogeneity 

 Hypertension Non-hypertension RR 

(95% CI) 
p 

 n % n % 

Demographic characteristics 

Age (year) * 58.0 

(52.0-61.0) 

57.5 

(52.0-61.7) 
- 0.9 

Sex**      

0.9 

(0.7-1.3) 

0.8 Male 34 68.0 16 32.0 

Female 24 70.6 10 29.4 

Risk factors 

Diabetes Mellitus**      

1.2 

(0.9-1.5) 

0.4 Yes 19 76.0 6 24.0 

No 39 66.1 20 33.9 

*Mann-Whitney test (median (Q1-Q3)), **Chi-squared test, statistically significant if p<0.05 

 

Table 3 shows there were no significant 

relations between all variables to functional 

outcome measured by BI (p>0.05). Thus, 

hypertension risk factor, diabetic risk factor, 

sex, and age have no role in predicting 30 days 

functional outcome after first-ever ischemic 

stroke. However, there were increased risk of 

dependency in older, female, hypertensive, 

and diabetic ischemic stroke patients.  
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Table 3. Bivariate analysis 

 Dependent 

outcome 

Independent 

outcome 
RR 

(95% CI) 
p 

n % n % 

Demographic characteristics 

Age (year)* 58.0 

(38.0-64.0) 

57.0 

(40.0-64.0) 

- 
0.5 

Sex** 

Male 25 50.0 25 50.0 0.7 

(0.5-1.0) 

0.06 

Female 24 70.6 10 29.4 

Risk factors 

Hypertension** 

Yes 35 60.3 23 39.7 1.1 

(0.7-1.7) 
0.7 

No 14 53.8 12 46.2 

Diabetes Mellitus** 

Yes 15 60.0 10 40.0 1.0 

(0.7-1.5) 

0.8 

No 34 57.6 25 42.4 

* Mann-Whitney test (median (minimum-maximum)), **Chi-squared test, statistically 
significant if p<0.05 

 

4.  Discussion 

Poor functional outcome associated with 

age is caused by oxidative stress and reactive 

oxygen species (ROS) through aging which 

decreases bioactivity of nitric oxide (NO). Less 

NO leads to inability for the arteries to 

vasodilate and therefore impair cerebral 

blood flow during stroke.13 Bindawas et al., 

(2017), showed that older adults have less 

functional outcome improvement after stroke 

with mean age of 59 years old.14 It is also 

showed in this research that dependent 

functional outcome in ischemic stroke 

patients have median age of 58 years old, 

with youngest age was 38 years old and 

oldest age was 64 years old.  

Stroke prevalence in Indonesia was 

higher in males compared to females which 

corresponds to this research result.3 The 

relationship of higher stroke prevalence in 

males is because of other risk factors that 

occur in males such as high systolic blood 

pressure and biologically, males have 

atherosclerotic phenotype that is more prone 

to rupture.3,15,16 Less percentage of female 

suggested to be caused by the presence of 

estrogen that has role as protective factor to 

cardiovascular system.17 However, females 

have higher dependency rate (70.6%) because 

they have greater age onset compare to 

males which was shown by increased 

incidence of stroke in females after 85 years 

old.18 Greater post-stroke depression also can 

be seen in females which impair stroke 

recovery, so the functional outcome in 

females are poorer than their male 

counterparts.19 

In Indonesia, the two factors that were 

most associated with stroke are hypertension 

and diabetes mellitus.11 Hypertension, as one 

of the most risk factors was found 69.0% of all 

patients in this research. Yudiarto et al., (2014) 
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also found that hypertension is one of the 

most common risk factor for ischemic stroke.8 

Banerjee et al., (2017) explained that 

hypertension promotes to hypertrophy, 

thickening, arterial stiffness and dysfunction 

of arterial wall that leading to atherosclerosis 

formation.20 Meanwhile, there were 29.8% of 

ischemic stroke patients with diabetes. 

Diabetes mellitus increases risk for having 

stroke through vascular dysfunction caused 

by inactivation of NO which caused by 

hyperglycemia induced accumulation of 

ROS.21,22  

Although there was no significant role of 

hypertensive status to predict dependency in 

ischemic stroke patients, the risk for having 

dependent functional outcome after stroke in 

hypertensive patients increased by 1.1 times. 

In hypertensive ischemic stroke patients, 

there would be cerebral blood flow 

disturbance after stroke and worsening of 

stroke through atherosclerosis-thrombosis 

formation due to functional hyperemia, 

cerebrovascular, and endothelial 

dysregulation caused by persistent high blood 

pressure. Functional hyperemia is the 

regulation of cerebral vessels to vasodilate 

towards activated lobe. Vessels remodeling 

and hypertrophy in hypertension results in 

reduced vascular lumen and increased 

vascular resistance which leads to lack of CBF 

during stroke. Furthermore, high pressure of 

CBF leads to edema due to increase of 

vascular permeability in hypertension.23 

Other vascular risk factor accompanying 

hypertension may have significant role in 

predicting stroke functional outcome. Oh et 

al., (2014) showed similar result that high 

blood pressure alone is not a significant 

predictor for ischemic stroke functional 

outcome. On the other hand, metabolic 

syndrome (MetS) which based on The 

National Cholesterol Education Program Adult 

Treatment Panel III (NCEP/ATP III) defined by 

having three or more of the following 

constellation of vascular risk factors: central 

obesity, elevated triglycerides, diminished 

high-density lipoprotein (HDL cholesterol), 

increased blood pressure, and elevated 

fasting glucose, can predict functional 

outcome in ischemic stroke patients. 

Metabolic abnormalities in MetS impairs 

fibrinolytic and pro-inflammatory activities 

and causes endothelial dysfunction. These 

states aggravate ischemic injury and disrupt 

arterial recanalization of atherothrombotic 

occlusion.24 

5.  Conclusion  

This study showed that hypertension is one of 

the most common risk factors of stroke but 

has no role in predicting ischemic stroke 

functional outcome. However, hypertension 

increases risk for having poor functional 

outcome in ischemic stroke patients. It is 

suggested for clinicians that early detection 

and control of blood pressure in hypertension 

are still necessary to prevent ischemic stroke 

disease and poor functional outcome. 

Performing stroke rehabilitation such as 

physiotherapy as soon as possible is also 

essential to pursue delay of functional 

recovery. For families and communities, it is 

crucial to prevent hypertension by performing 

healthy lifestyle, early detection, control of 
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hypertension, and control management of 

blood pressure in ischemic stroke disease. 
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