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ABSTRACT 

Introduction: Intracerebral hemorrhage refers to primary, spontaneous, and non-traumatic bleeding that occurs in the brain 

parenchyma. Intracerebral hemorrhage accounts for approximately 10-20% of all stroke. The most common risk factor for non-

traumatic hemorrhagic stroke is hypertension. The increase in Mean Arterial Pressure leads to the incidence of intracerebral 

hemmorhage. The NIHSS is a systematic assessment tool that quantitatively measures stroke associated with neurologic 

deficits. Neurological deficits in intracerebral hemorrhage occur because blood enters the brain parenchyma. The bleeding was 

measured by the Automatic Volume Method (software volume evaluation) by computer software on the CT Scan tool. Aim: To 

determine the correlation between Mean Arterial Pressure and bleeding volume with NIHSS score in intracerebral hemorrhage 

patients. Methods: The research design used in this study was cross sectional. The sample of this study was 40 research 

subjects using purposive sampling, this study has independent variables, namely Mean Arterial Pressure and bleeding volume, 

while the dependent variable is the NIHSS score (National Institute of Health Stroke Scale). This study conducted an analysis 

using Spearman's. Results: The results of this study indicate that there is no significant relationship between bleeding volume 

(p = 0,157, r = 0,228), MAP (p = 0,268, r = -0,179) and the NIHSS score. Conclusion: There is no statistically significant 

relationship between Mean Arterial Pressure and bleeding volume with the NIHSS score 
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INTRODUCTION 

Intracerebral hemorrhage refers to primary, 

spontaneous, non-traumatic bleeding that occurs in the 

brain parenchyma.
1
 WHO states that worldwide stroke 

is the second leading cause of death and the third 

leading cause of disability, Indonesia itself is the 

country with the highest number of stroke sufferers in 

Asia.
2
 The most common risk factor for non- 

traumatic hemorrhagic stroke is  hypertension. One 

way to determine hypertension is to measure the 

Mean Arterial Pressure (MAP). 
3
 If there is an 

increase in Mean Arterial Pressure and it leads to the 

incidence of stroke, especially intracerebral 

hemorrhage, it can be assessed using certain standards. 

One of the standards used to measure neurological 

deficits is the National Institute of Health Stroke Scale 

(NIHSS). The NIHSS is a systematic assessment tool 

that quantitatively measures stroke associated with 

neurologic deficits. 
4
 

In intracerebral hemorrhage, the clinical 

presentation also varies based on the volume of 

bleeding and the location of the intracerebral  

 

 

hemorrhage.
1
 Calculation of the volume of 

intracerebral hemorrhage can use manual methods or 

automatic methods. The automatic volume 

evaluation method (software volume evaluation) is a 

volume calculation by computer software in the CT 

scan tool. However, none of the symptoms / signs 

that occur in patients are specific enough to 

differentiate between intracerebral hemorrhage and 

ischemic stroke, therefore the diagnosis of 

intracerebral hemorrhage should always rely on 

neuroimaging.
1
 Neuroimaging that can be used is CT 

Scan. CT Scan (Computed Tomography Scanner)  is 

a procedure used to obtain images from various 

small angles of the skull and brain.
5
 

 

METHODS 

This study was conducted at Dr. Kariadi 

Hospital, Semarang. The study was conducted from 

June to July 2020. This study used a cross sectional 

study design and the data sampling method will use  

purposive sampling method. The research subjects 
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were 40 people who met the inclusion and exclusion 

criteria. The inclusion criteria of this study were 

patients with acute onset intracerebral hemorrhage as 

evidenced by non-contrast head CT scan and age 

more than 60 years because higher incidence and risk 

factors compared to younger people. Meanwhile, this 

study focused on non-traumatic bleeding that happen 

in supratentorial, so the exclusion criteria  of this 

study were patients with blood  clotting factor 

disorders, patients with a history of head trauma, and 

patients with intracerebral hemorrhage and found 

abnormalities such as infratentorial bleeding, or acute 

ischemia. 

The independent variables in this study were 

the mean arterial pressure and bleeding volume. 

While the dependent variable in this study is the 

NIHSS score. 

Data analysis used the Spearman correlation test. 

The research protocol was carried out by 

obtaining approval and ethical clearance from the 

Health Research Ethics Commission of the Faculty 

of Medicine, Diponegoro University / Dr. Kariadi 

Hospital, Semarang no. 116 / EC / KEPK / FK-

UNDIP / VI / 2020. 

 

RESULTS 

Subject Characteristics 

This study was conducted from June to July 

2020 with a total of 40 research subjects, consisting 

of 25 men and 15 women. The average subject was 

67.80 years old. 

 

Table 1. Characteristics of Research Subjects 

Variable F % Mean ± SD Median (min – max) 

  Gender 

Men 25 62,5  

Women 15 37,5 

Age   67,80 ± 7,96 65,5 (60 – 90) 

BMI   22,83 ± 3,63 23,1 (16,6 – 30,93) 

LDL   120,93 ± 31,97 119 (60 – 176) 

Uric acid   5,43 ± 2,76 4,7 (0,7 – 12,5) 

Bleeding Volume     

< 30 24 60,0   

> 30 16 40,0   

MAP     

Optimal 13 32,5   

Normal 7 17,5   

High normal 9 22,5   

Grade I hypertension 8 20,0   

Grade II hypertension 0 0   

Grade III hypertension 3 7,5   

NIHSS     

Mild 8 20,0 

Moderate 9 22,5 

Severe 17 42,5 

Profound 6 15,0 
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Bleeding volumes less than 30 cc were more 

common, whereas bleeding volumes less  than 30 cc 

occurred in 24 study subjects and more than 30 cc 

occurred in 16 study subjects. 

Mean Arterial Pressure (MAP) of the research 

subjects were mostly in the optimal category and the 

least in the hypertension III category, with 13 research 

subjects in the optimal category, 7 in the normal 

category, 9 in the normal high category, 8 in the 

hypertension I category. Research subjects, 

category II hypertension did not occur in all research 

subjects, category III hypertension as many as 3 study 

subjects. 

The National Institute of Health Stroke Scale 

(NIHSS) of the research subjects was the most in the 

severe category and the least in the profound category 

with the mild category as many as 8 research subjects, 

the moderate category as many as 9 research subjects, 

the severe category as many as 17 research subjects, the 

profound  as many as 6 research subjects. 

 
Table 2. Relationship Analysis of Bleeding Volume and NIHSS 

NIHSS 

Variable   p¥ R 

 Mild Moderate Severe Profound  

Bleeding Volume     

< 30 7 5 9 3 0,157 0,228 

> 30 1 4 8 3   

 

Description: ¥ Spearman's 

 

Based on the results of the Spearman test, the 

p value in the analysis of the correlation between 

bleeding volume and NIHSS score was 0.157 (p>  

 

0.05), so it can be concluded that there was no 

significant correlation between bleeding volume and 

the NIHSS score. 

Table 3. Relationship Analysis of MAP and NIHSS 

NIHSS 

Variable   p¥ R 

 Mild Moderate Severe Profound  

MAP       

Optimal 2 1 6 4 0,268 -0,179 

Normal 2 3 2 0   

High normal 1 3 4 1   

Grade I hypertension 2 2 4 0   

Grade II hypertension 0 0 0 0   

Grade III hypertension 1 0 1 1   

Description: ¥ Spearman's 

 

Based on the results of Spearman's test, the p 

value in the analysis of the correlation between MAP 

and NIHSS score is 0.268 (p> 0.05) so it can be  

 

 

 

 

concluded that there is no correlation and the direction 

of the correlation is opposite between MAP and NIHSS 

score. 
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Table 4. Relationship Analysis of Bleeding Volume and MAP 

   MAP     

Bleeding 

Volume 

Optimal Normal High Normal 

 

Grade I 

hyperte- nsion 

Grade III 

hyperte- nsion 

p¥ R 

< 30 5 5 7 6 1 0,226 -0,196 

> 30 8 2 2 2 2   

Description: ¥ Spearman's 

 

Based on the results of Spearman's test, the p 

value in the analysis of the correlation between MAP 

and bleeding volume was 0.226 (p> 0.05), so it can be 

concluded that there was no correlation and there was 

no correlation and there was an opposite correlation 

between the volume of bleeding and the MAP value. 

 

DISCUSSION 

Based on study from August 2017 to May 

2020 medical record data that has been conducted, it 

was found that 40 intracerebral hemorrhage patients 

could become research subjects because they fit the 

inclusion criteria. In this study, after testing the 

hypothesis  it was found that there was no significant 

correlation between the volume of bleeding and the 

NIHSS score, there was no correlation and the 

direction of the opposite correlation between the MAP 

and the NIHSS score, there was no correlation and the 

direction of the opposite correlation was between the 

volume of bleeding and the MAP value. 

This study is in accordance with several 

previous studies.
6,7,8

 Study conducted by Rahayu, 

Masruroh Rakhmani, Alidha Raisa, Neila Rahmah, 

and Kurnia said that there was no significant 

correlation between Mean Arterial Blood Pressure 

and NIHSS score. Another thing that is in line is a 

study conducted by Soleh which explained that there 

was no correlation between hypertension in 

intracerebral hemorrhagic stroke and NIHSS at day 

30.
7
 Study conducted by Agis D, Goggins MB, Oishi 

K, et al is also in line, namely the study said no there 

is a significant correlation between volume or 

NIHSS.
8
 

The discrepancy between MAP and NIHSS 

score and bleeding volume with the existing NIHSS 

could be caused by several things including not  

 

 

 

considering the onset of intracerebral hemorrhage 

experienced by the study subjects. In previous 

studies, it was stated that blood pressure was higher 

in acute stroke sufferers which would increase 

rapidly in the first 1 hour.
9
 Furthermore, it did not 

consider a history of recurrent stroke. In previous 

studies, it has been discussed that a history of 

hypertension has a significant effect on the incidence 

of stroke.
10

 The latter does not take a deeper look at 

other risk factors related to study results such as 

obesity, smoking, diabetes mellitus, hyperuricemia, 

heavy alcohol, age, race, gender genetics. It is 

confirmed in the study that there is no correlation 

between MAP and bleeding volume. So that there 

may be other factors that influence this study more 

than the three variables that are taken into account. 

This study also found several limitations. 

This study did not use the controls in it. In this study 

also did not consider any possible confounding 

factors such as age and smoking history. Age and 

smoking history are associated with worsening 

clinical outcomes experienced by patients with 

intracerebral hemorrhage. 
11,12

 This study also 

assessed the volume of bleeding from radiographs in 

the form of CT- scan, where differences in data 

collection time could affect the severity of 

intracerebral hemorrhage. 

 

CONCLUSION 

Based on the data presentation and 

discussion in the previous chapter, it can be 

concluded that This study shows that there is no 

statistically significant correlation between Mean 

Arterial Pressure and the NIHSS score. And also 

This study shows that there was no statistically 

significant correlation between bleeding volume and 

NIHSS score. 
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RECOMMENDATION 

For recommendation, this study would be 

better if in further study more focus in other risk 

factors that can cause intracerebral hemorrhage such 

as obesity, smoking, diabetes mellitus, hyperuricemia, 

heavy alcohol, age, race, sex, and genetics are 

considered. the onset and previous history of the 

patient should be considered.. And also in the next 

study need regarding the correlation between bleeding 

volume and Mean Arterial Pressure with the NIHSS 

score to see which factors are more influential in 

increasing the NIHSS score. 
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