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INTRODUCTION 

Consciousness is a condition in which a person is able to 

be aware of himself and respond to the provided stimulus 

from the environment.1 An assessment of consciousness 

level is one of the basic skills a nurse must possess. It is 

an key indicator in determining the patient's prognosis.2,3 

There are various measurement tools for consciousness 

assessment, but not yet known accurately to be applicable 

to the ICU-treated patients. This is because the ICU-

treated patients have their own characteristics such as 

ventilator use or the use of sedative and analgesic drugs 

that may affect the patient's level of consciousness. 

The most commonly used consciousness assessment tool 

is glasgow coma scale.4 However, the use of GCS to 

assess the patients’ consciousness level in the ICU room 

is less appropriate as many ICU-treated patients are ETT 

intubated and some use ventilators. Thus the assessment 

of verbal components as one component of GCS is 
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ABSTRACT 

 

Background: Assessment of consciousness level is a basic ability that medical personnel, especially doctors and 

nurses shall master. It is due to assessment of consciousness as a basis of clinical decision making and determining 

the patient's prognosis. There are various types of scales to measure consciousness level of patient. One of the most 

famous and most widely applied is Glasgow Coma Scale (GCS). However, the use of GCS is less precise in 

measuring consciousness level of patients, especially in Endotracheal Tube Intubated patients (ETT). Another 

measure of consciousness assessment is FOUR Score. In contrast to GCS, the use of four score as a measurement tool 

for consciousness assessment is still not yet familiar especially in Indonesia. Four score has different component with 

GCS where the four score component has no assessment of verbal response but it has brainstem and respiratory 

pattern assessment components.  

Methods: This research was an observational research using prospective non-experimental approach. The sampling 

technique used was consecutive sampling with a sample size of 33 people. Observation of the sample was undertaken 

at the same time. The instruments used in this research were GCS and FOUR Score observation sheet. Data analysis 

was performed by measuring the sensitivity, specificity, positive predictive value, negative predictive value and ROC. 

Results: Four Score has sensitivity of 86.7 specificity of 83.3 predictive positive value of 81.3 and negative predictive 

value 88.2 and under curve area of 0.848. Meanwhile, GCS has sensitivity of 80.0, specificity of 77.8, predictive 

positive value of 75, and negative predictive value of 82.4 and under curve area of 0.819.  

Conclusions: Four scores have a better assessment in measuring the consciousness level of ETT intubated patients.  
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considered less accurate.5 The results represented that 

around 20-48% of patients using GCS measuring devices 

as a measure of consciousness became less useful as they 

were ETT intubated.5,6 

In 2005 new consciousness measurement tool called the 

full outline of responsiveness (four) score was developed. 

In contrast to the GCS that has assessment component 

focused on visual, verbal, and motor, the four score have 

no verbal assessment component. Four scores have four 

components consisting of assessment of visual, motor 

responsiveness, brain stem, and respiratory with a rating 

scale of 0-4 for each component.7 

Therefore, the researcher required to compare the 

effectiveness of GCS and four score in assessing the level 

of consciousness in ETT intubated patients in the 

intensive care unit.  

METHODS 

This study used prospective non-experimental 

experimental study as the researcher gave no treatment to 

the research subject, but the researcher will only test the 

difference of instruments. The samples used in this study 

were taken from the patient population intubated in the 

ICU Room of Raden Mattaher Province Hospital, Jambi, 

Indonesia.  

The sampling technique used consecutive sampling. 

Consecutive sampling is a sampling technique by 

including all the incoming subjects that meet the selection 

criteria into the study in order to reach the required 

number of subjects. The number of samples in this study 

was 33 people.  

Inclusion criteria 

• Aged > 18 years old. 

• The ETT intubated atients. 

Exclusion criteria 

The ETT intubated patients with terminal conditions. 

The data collection was undertaken from May to August 

2017. Chief researcher and the members conducted 

observation or measurement of consciousness level at the 

same time. At consciousness measurement, the two 

assessors agreed not to discuss the results of the 

examination with each other. Having assessed four scores 

and GCS, the patient was observed for 7 days whether the 

patient had mortality or not. Data analysis was performed 

by measuring sensitivity, specificity, positive predictive 

value, negative predictor value, and ROC. 

RESULTS 

This study was conducted on ETT intubated patients of 

33 respondents who were treated in ICU Raden Mattaher 

Province Hospital Jambi, Indonesia. thirty-three 

respondents participated in the study, out of which 14 

(42.4%) were males while 19 (57.6%) were females. The 

largest number of participants was from the age of group 

26 to 60 years representing 51.5% while the least 

represented age group was those aged 18 to 25 years 

representing (5%). Eighteen (54.6%) respondents were 

alive and fifteen (45.4%) respondents were died. 

Table 1: Respondents characteristics (N=33). 

Variable Frequency Percentages 

Gender   

Male 14 42.4 

Female 19 57.6 

Age   

18-25 5 15.1 

26-60 17 51.5 

>60 11 33,4 

Mortality   

Dead 15 45.4 

Alive 18 54.6 

Four score and GCS reliability analysis 

Two observers conducted this research that the fit test on 

33 respondents was using Kappa test. The reliability of 

four scores and GCS conducted by Kappa test had the 

following results. 

Table 2 shows the reliability of GCS and Four Score. The 

reliability score of GCS was 0,718 while the reliability of 

four score was 0,759. 

Table 2: The reliability of GCS and four score. 

 Reliability 

GCS 0.718 

Four score 0.759 

Sensitivity, specificity, positive predictive value, and 

negative predictive value of GCS and fours score 

From Table 3 it represented that the value of GCS Cut of 

Point was worth of 7%, GCS sensitivity was 80%, 

specificity of 77.8%, positive predictive value of 75%, 

and negative predictive value of 82.4%.  

While the value of cut of point four score was worth of 9, 

four score sensitivity was 86.7%, specificity was 83.3%, 

positive predictive value was 81.3%, and negative 

predictive value was 88.2%. Meanwhile, the value of area 

under the curve is presented in the Figure 1 and 2.  

Based on the Figure 1, the area under the GCS curve is 

0.819. Meanwhile, in Figure 5.2 reflects area under the 

curve of 0.848. Having wide area under the curve, this 

indicates that Four Score has better validity than GCS. 



Oktarina Y et al. Int J Res Med Sci. 2018 Jun;6(6):1882-1885 

                                                        
 

  International Journal of Research in Medical Sciences | June 2018 | Vol 6 | Issue 6    Page 1884 

 

Table 3: Sensitivity, specificity, positive predictive value, and negative predictive value of GCS and fours score. 

Variable Cut of point Sensitivity Specificity Positive predictive value Negative predictive value 

GCS 8 80.0 77.8 75.0 82.4 

Four 9 86.7 83.3 81.3 88.2 

 

 

Figure 1: Curve of ROC GCS. 

 

Figure 2: Curve of ROC four score. 

DISCUSSION 

Good measuring scale of consciousness assessment is 

valid, reliable, and easy to use. This research obtained 

reliability value of GCS 0.718 and four score of 0.759. 

Meanwhile, the results of Iyer et al, indicated the 

reliability of four score 0.99 and GCS 0.98. 5 Whereas 

research of Cohen, J obtained the results of inter rater 

reliabilty test of GCS 0.738, while four score was 0.951.8 

Thus, it can be concluded that four score and GCS can be 

used as consciousness assessment tool. However, four 

score has better reliability value compared to GCS. 

In this research, the value of GCS cut of point was 8, 

GCS sensitivity of 80%, specificity of 77.8%, positive 

predictive value of 75%, and negative predictive value of 

82,4%. While the value of four score cut of point was 9, 

four score sensitivity of 86.7%, specificity of 83.3%, 

positive predictive value of 81.3%, and negative 

predictive value of 88.2%. These results indicate that four 

score has higher sensitivity and specificity than GCS. The 

result of this research was in line with Silvitasari et al, 

research, which obtained the sensitivity value of Four 

Score 0,861 and specificity of 0.816.9  

Meanwhile, the sensitivity value was GCS 0.722 and 

specificity was 0.737. Research conducted by Baratloo 

also obtained the results of sensitivity and specificity of 

four score higher than GCS. Whereas the sensitivity 

value of four score was 0.869 and specificity was 0.884. 

While the sensitivity value of GCS was 0.842 and 

specificity 0.886.10 

The GCS measurement scale is commonly used measure 

of consciousness assessment. However, GCS has 

limitation in the assessment of verbal components in the 

intubated patients by Iyer et al. In addition, another 

disadvantage of the GCS measurement scale is that the 

GCS does not examine brainstem reflex and respiration, 

whereas sedation drugs commonly used in ICU will 

affect the patients’ ability to open their eyes and motor 

responses.  

However, the use of sedation drugs will not affect the 

patients’ brainstem reflex and respiration by Iyer et al. In 

contrast to GCS, the four score measurement scale will 

not only provide an assessment of visual component and 

motor responsiveness but respiration and brainstem 

reflexes as well. In addition, the Four Score scale is also 

easy to memorize as each component has the same 

maximum value of 4 and minimum value of 0. 

Meanwhile, based on the ROC curve in Figure 5. In 

above, it indicates that both GCS and four score have 

good predictive validity in assessing the mortality of 

critical patients. Whereas in this study, GCS has the value 

of area under the curve of 0.819. While the four score has 

value of 0.848. Another research in line with this research 
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was the study conducted by Mercy et al, discovered that 

the value of area under the GCS curve was 0.76.11 

Whereas the value of area under the curve on the Four 

Score was 0.8. Meanwhile, the study of Khanal et al, 

represented that the value of area under GCS curve of 

0.79 and Four Score curve of 0.82.12 Based on the results 

above, it indicates that four scores are better measuring 

scale of assessment in predicting mortality than GCS. 

Based on the above descriptions, it can be concluded that 

four scores have better sensitivity, specificity, and 

outcome predictictive ability in ETT-intubated patients 

compared with GCS. The proper use of measurement 

scale in assessment of patients’ consciousness status is 

not only necessary to assess the patient's prognosis but 

also as a basis for decision-making especially by doctors 

and nurses.  

CONCLUSION 

Based on the research results, four score have better 

sensitivity and specificity than GCS. Further research is 

needed with different samples in different clinical 

settings. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Morton PG, Fontaine Hudak CM, Gallo BM. 

Critical Vare Nursing: A Holistik Approach. 

Jakarta:EGC; 2012. 

2. Dewi R, Mangunatmadja I, Yuniar I. A Comparison 

of four score and glasgow coma scale for predicting 

outcome in critical patient. Sari Pediatri. 

2011;3(11):215-20. 

3. Wijdicks EFM, Bamlet WR, Maramattom BV, 

Manno EM, McClelland RL. Validation of a new 

coma scale: The FOUR score. Ann Neurol. 2005 

Oct;58(4):585-93. 

4. Laureys S, Piret S, Ledoux D. Quantifying 

consciousness. Lancet Neurol. 2005;4(12):789-90. 

5. Iyer VN, Mandrekar JN, Danielson RD, Zubkov 

AY, Elmer JL, Wijdicks EFM. Validity of the 

FOUR score coma scale in the medical intensive 

care unit. Mayo Clin Proc. 2009;84(8):694-701.  

6. Akavipat P. Endorsement of the four score for 

consciousness assessment in neurosurgical patients. 

Neurol Med Chir (Tokyo). 2009 Dec;49(12):565-71. 

7. Stead LG, Wijdicks EFM, Bhagra A, Kashyap R, 

Bellolio MF, Nash DL, et al. Validation of a new 

coma scale, the four score, in the emergency 

department. Neurocrit Care. 2009;10(1):50-4. 

8. Cohen J. Interrater reliability and predictive validity 

of the four score coma scale in a pediatric 

population. J Neurosci Nurs J Am Assoc Neurosci 

Nurses. 2009 Oct;41(5):261-7.  

9. Silvitasari I, Purnomo HD, Sujianto U. Sensitivity 

and specificity of full outline of unresponsiveness 

score and glasgow coma scale towards patients’ 

outcomes at the intensive care units. IOSR J Nurs 

Health Sci. 2017 Jan;6(1):10-3. 

10. Baratloo A, Shokravi M, Safari S, Aziz AK. 

Predictive value of glasgow coma score and full 

outline of unresponsiveness score on the outcome of 

multiple trauma patients. Arch Iran Med. 2016 

Mar;19(3):215-20.  

11. Mercy A, Thakur SR, Yaddanapudi S, Bhagat H. 

Can FOUR Score replace GCS for assessing 

neurological status of critically ill patients-An 

Indian Study. Nurs Midwifery Res J April. 

2013;9(2):63-72.  

12. Khanal K, Bhandari SS, Shrestha N, Acharya SP, 

Marhatta MN. Comparison of outcome predictions 

by the glasgow coma scale and the full outline of 

unresponsiveness score in the neurological and 

neurosurgical patients in the intensive care unit. 

Indian J Crit Care Med Peer-Rev Off Publ Indian 

Soc Crit Care Med. 2016 Aug;20(8):473-6. 
 

 

 

 

 

 

 

 

 

 

Cite this article as: Oktarina Y, Simajuntak CA. 
Comparison of glasgow coma scale with full outline 

of unresponsiveness score in measuring 

consciousness level of endotracheal tube intubated 

patient in the intensive care unit. Int J Res Med Sci 

2018;6:1882-5. 


