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INTRODUCTION 
 

A stroke, also referred to as a cerebrovascular event, is the 

sudden onset of a neurologic impairment caused by a targeted 

vascular aetiology. As a result, the clinical definition of stroke 

is applied, and to confirm the diagnosis, laboratory procedures 

including brain imaging are carried out. [1] The first recorded 

diagnosis of stroke was made by the father of medicine, 

Hippocrates (460–370 BC), almost 2400 years ago. It was 

formerly known as apoplexy, which is Greek for "being struck 

down by violence." According to Johann Jacob Wepfer 

(1620–1695), apoplexy-related deaths may result in an 

interruption of blood flow to the brain due to severe bleeding 

into the brain tissue or clogged arteries. [2] Furthermore, it 

ranks as the second most prevalent cause of disability 

globally.[1] 
 

According to World Health Organization (WHO) estimates, 

15 million people each year suffer strokes. [3,4] No single 

outcome measure can describe or predict all dimensions of 

recovery and disability after acute stroke.[5] 
 

Severity scores 
 

In the intensive care unit (ICU), severity ratings are crucial 

therapeutic adjuncts for stratifying clinical research, assessing 

the quality of healthcare, and forecasting patient outcomes. 

They are essential for identifying people who have unexpected 

results and enhancing treatment choices. Despite the 

difficulties that prediction models encounter, these models can 

be effectively used to predict the outcome of the patient. 

GCS can be used as a valuable prognostic tool in acute stroke 

is a simple measure, especially in resource poor countries.[6] 

Assessment of responsiveness with the Glasgow Coma Scale 

is widely used to guide early management of patients with any 

kind of acute brain injury. [7] 
 

The NIHSS scale is a simple, validated, easy-to-apply and 

reliable tool for assessing mortality and functional outcome of 

patients with ischemic stroke.[8] The NIHSS score is a good 

predictor of a patient's recovery after a stroke. Assessment of 

the patient's neurological impairment at the first presentation 

of an ischemic stroke can be a guide for the physician 

regarding the prognosis and treatment plan.[9] 
 

With this background, the present study was taken up to 

evaluate both the scores and co-relate them with each other in 

the given study population. 
 

Aim and Objectives: 
 

Aim: 
 

• To co-relate GCS score with NIHSS scale. 

• Objectives: 

• To compare the different scoring system used for 

clinical assessment in patients with acute ischemic 

stroke. 

• To determine the potential risk factors associated 

with acute ischemic stroke. 

• To estimate NIHSS, GCS score in patient diagnosed 

acute ischemic stroke . 
 

MATERIAL AND METHODS 
 

Place of Study: The study was conducted in the Department of 

Emergency Medicine Shridevi Institute of Medical Sciences 

and Research Hospital, Tumkur. 

Study Design: A cross sectional study  

Study period:  June 2022 – March 2023 

Study Population: Patients admitted with stroke to the 

emergency medicine department of Shridevi institute of 

medical sciences and research hospital, Tumkuru Karnataka. 

Sampling technique: Purposive sampling 

Study Sample Size: 40 
 

METHODOLOGY 
 

Patients with stroke attending Emergency medicine 

department satisfying the inclusion criteria were enrolled into 

the study. 
 

Inclusion Criteria 
 

• Age group of 50 - 75 years. 

• Both the gender. 
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• An episode of neurological dysfunction caused by 

focal cerebral ischemic injury based on symptoms 

persisting > 24hrs. 

• Patients/ Attendants who were willing to give 

informed consent. 
 

Exclusion criteria 
 

• Stroke due to trauma , neoplasm ,active infection, 

immunosuppression agents, hemotological diseases. 

• Previous history of stroke and TIA. 

• Patients who are heavily sedated , receiving 

neuromuscular blocking agents. 

• Patients/ Attendants who were not willing to give 

informed consent. 
 

Procedure 
 

The patients who satisfied the inclusion criteria were enrolled 

after written informed consent. All the 40 patients were 

selected by purposive sampling method. The data was 

collected prospectively by direct observation in specially 

designed proforma containing the all the detailed 

investigations. GCS and NIHSS score are calculated on the 

first day of admission. 
 

GCS score: 
 

Behavior Response Score 

Eye opening Spontaneously 4 

To speech  3 

To pain 2 

No response 1 

Best Verbal 

response 

Oriented to time, place and 

person 

5 

Confused 4 

Inappropriate words 3 

Incomprehensible words 2 

No response 1 

Motor response Obeys commands 6 

Moves to localized pain 5 

Flexion withdrawal of pain 4 

Abnormal flexion 3 

Abnormal extension 2 

No response 1 

Total Score Best response 15 

Comatose client 4-8 

Totally unresponsive 3 
NIHSS score: 
 

 
 

Grading of NIHSS scale: 

Grade Severity 

0 No stroke 

1-4 Minor stroke 

5-15 Moderate stroke 

16-20 Moderate to severe stroke 

21-42 Severe stroke 
 

RESULTS 
 

Table showing the demographic details: 

Parameter Sub group Frequency Percentage 

Age  50-59 years 12 30 

60-69 years 21 52.5 

70-75 years 7 17.5 

Gender Male 26 65 

Female 14 35 
 

Table showing the risk factors of stroke: 

Risk factor Frequency Percentage 

Hypertension 34 85 

Diabetes 24 60 

Smoking 26 65 

Hyperlipidemia  25 62.5 

Obesity 21 52.5 
 

There was a statistically significant difference between the 

means of GCS and NIHSS based on the outcome with P value 

of <0.00001. Lower the GCS, lower the chances of survival. 

Higher the NIHSS, lower were the chances of survival. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table showing the distribution of the scores based on utcome: 
 

Group Subgroup Total Survived Death 
Chi square test P 

value 
AUC 

GCS 

3-8 16 2 14 

0.000003 0.90 (0.79 -1.01) 9-13 22 20 2 

14-15 2 2 0 

NIHSS 

1-15 19 19 0 

0.0000005 0.95 (0.9 -1.01) 16-20 7 4 3 

21-42 14 1 13 

 

Table showing the outcome 
 

Outcome Frequency Percentage GCS  NIHSS 

Death 14 35 4.25± 3.56 34.56± 6.8 

Survived 26 65 10.54 ± 1.56 11.25 ± 4.68 

Total 40 100 <0.00001 <0.00001 
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The AUC for GCS was 0.9 and for NIHSS was 0.95 making 

NIHSS more accurate than GCS for predicting the outcome. 

Figure showing the ROC for GCS: 

 
Figure showing the ROC curve for NIHSS 

 
 

DISCUSSION 
 

Demographic characteristics and Risk factors 
 

The present study included 40 patients, out of which majority 

of them belonged to age group of 60-69 years (52.5%) and 

were males(65%). The most common risk factor identified 

was hypertension (85%), followed by smoking (65%), 

hyperlipidemia (62.5%) and diabetes (60%).   The findings of 

the present study can be compared with the following studies: 
 

In the study done by Mansour OY et al [2015][10], the mean 

age was 62.40 ±1.11years (range 25–95) and 53.5% were 

females. In an another study done by Dusenbury W et al 

[2023][11]., the mean age was 62±14 years, with 56% males. 

The risk factors enlisted in the study were Hypertension 

(86%), followed by diabetes mellitus (35%), smoking (34%) 

and hyperlipidemia (32%) 
 

Outcome 
 

Out of the total study population, 65% survived.  

The findings of the present study can be compared with the 

following studies: 

In the study done by Malviya DK et al [2023][12], 51.2% 

survived. 

In an another study done by Dusenbury W et al [2023][11]., 

76% survived. 
 

Mean GCS and NIHSS 
 

The mean GCS was 10.54 ± 1.56 and 4.25± 3.56 among the 

survivors and dead respectively. The mean NIHSS was 11.25 

± 4.68 and 34.56 ± 6.8 among the survivors and dead 

respectively. There was a statistically significant difference 

between the means of GCS and NIHSS based on the outcome 

with P value of <0.00001. Lower the GCS, lower the chances 

of survival. Higher the NIHSS, lower were the chances of 

survival.  
 

The findings of the present study can be compared with the 

following studies: 
 

In the study done by Malviya DK et al[2023][12], where in 

the mean GCS in Death group was 5.56 ± 4.412, mean NIHSS 

score in Death Group was 32.45±6.486 and the mean of GCS 

in Survival group was 11.41 ± 4.413, mean NIHSS score in 

Survival Group was 14.09±8.099. 
 

Area under Curve 
 

The AUC for GCS was 0.9 and for NIHSS was 0.95 making 

NIHSS more accurate than GCS for predicting the outcome. 
 

The findings of the present study can be compared with the 

following studies: 
 

In the study done by Mansour OY et al [2023][10], the GCS 

score had an AUC of 0.86 which is slightly less than the 

NIHSS score which had the AUC 0f 0.88. 
 

In an another study done by Dusenbury W et al [2023][11]., 

admission NIHSS (C‐statistic: 0.91; 95% CI, 0.89–0.93) 

predicted better than GCS (0.78; 95% CI, 0.75–0.81) 

discharge poor functional outcome with P value of <0.001 

In the study done by Malviya DK et al [2023][12],  the GCS 

score had an AUC of 0.886 which is slightly less than the 

NIHSS score which had the AUC 0f 0.913 
 

CONCLUSION 
 

GCS and NIHSS were equally predicting the outcomes. The 

AUC for GCS was 0.9 and for NIHSS was 0.95 making 

NIHSS more accurate than GCS for predicting the outcome. 
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