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ABSTRACT 

 
Background: Glasgow Coma Scale (GCS) and Full Outline of Unresponsiveness Score (FOUR 
score) are instruments to determine the level of patient consciousness. These instruments 
require good sensitivity and specificity, so that they can be used quickly and easily. This study 
aimed to determine the validity and reliability of GCS and FOUR score instruments in 
determining adult patient outcome. 
Subjects and Method: This study was a systematic review study. The search for the articles 
involved the client population treated in the ICU, Emergency Installation and neurology room, 
patients who did not receive sedation or neuro blockers, were observed by health workers. The 
outcomes were in the form of death of patients in the hospital, mRS, Glasgow outcome score, 
and APACHE II. This study were carried out using EBSCO, Sciencedirect, Pubmed, and Google 
Scholar, restricted articles from 2007-2017, and observational study. The number of articles 
that was in accordance with the inclusion and exclusion criteria for this study was 9 articles. All 
articles found were used as sample. 
Results: The average sensitivity and specificity values of the GCS instrument and FOUR Score 
were close to 1 or 100%. From the 8 articles found, all got sensitivity and specificity values by 
>50%. 
Conclusion: The FOUR instrument score can be used as a substitute for GCS to assess the 
level of patient consciousness with patient outcomes (death) in ICU. 
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BACKGROUND 

Consciousness is a condition where a per-

son is able to make real contact with an 

object in order to interact with oneself and 

the environment (Bordini et al. 2010; Porth 

2011; Smeltzer et al. 2010). The level of 

consciousness is a sensitive indicator of 

neurological function, so that the assess-

ment of the consciousness level is needed 

(Smeltzer et al. 2010). An assessment of the 

level of consciousness can determine the 

prognosis of improvement or deterioration 

of the patient's condition in the intensive 

care room. The prediction of the condition 

can be used to improve the management of 

nursing care in patients to be more optimal; 

besides, it improves motivation to provide 

more optimal care (Dewi et al. 2011) 

This study used GCS as the instru-

ment to measure the level of consciousness 

in general. This instrument was considered 

simple to use. Besides, it has been tested for 

validity and reliability. The GCS instrument 

was initially introduced by Jennett B and 

Teasdale G consisting of three components 

namely the eye, motor, and verbal compo-

nents (Bordini et al. 2010). The three com-

ponents in the instrument have different 
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values in each component. The result of the 

assessment using this instrument have not 

been able to facilitate the assessment of in-

tubated patients, namely the verbal compo-

nent is difficult to assess (Irawan, Setiawan, 

and Dewanto 2009; Jalali and Rezaei 2014; 

Tadrisi et al. 2012). 

Due to the limitation in the GCS com-

ponent, new components were needed to 

improve it. The new instrument introduced 

by Widjick was called the Full Outline of 

Unresponsiveness (FOUR) score. It com-

pletes the GCS component, where the in-

strument component consists of the eye, 

motor, brain stem, and respiration with the 

same value in each component (Stead et al. 

2009; Wijdicks et al. 2005). 

Several diagnostic test studies showed 

different results on the sensitivity and spe-

cificity values between GCS and FOUR sco-

res. Based on a study conducted by Jalali 

and Rezaei (comparing the GCS scale and 

FOUR score in patients with brain injury in 

the ICU room), the sensitivity value bet-

ween GCS and FOUR score was same 

(68.4%= 68.4%). Besides, the GCS speci-

ficity value was lower than the FOUR score 

(63.6% <77.3%) with patient mortality out-

come in hospital (Jalali And Rezaei, 2014). 

However, it was different with the result of 

a study conducted by Peng-Juan et al. on 

the validation of the Chinese version of 

FOUR score in patients with neurological 

disorders. Based on the result of the study, 

the GCS sensitivity value was higher than 

FOUR score (83%>79%). In addition, the 

specificity value of GCS was lower than 

FOUR score (72%<74%) with patient mor-

tality outcome in hospital (Peng J et.al, 

2015). The study aims to determine the 

sensitivity value and the specificity of the 

GCS and FOUR score instruments on adult 

patient outcome  

 

 

SUBJECTS AND METHOD 

1. Study Design   

This was a systematic review. This study 

used PRISMA (Preferred Reporting Items 

for Systematic Reviews and Meta-analysis) 

method which was carried out syste-

matically by following the correct stages or 

study protocols. This search for the articles 

was conducted from August 2015-July 

2016. This database search was carried out 

by searching journals in several internatio-

nal and national electronic journals acces-

sed through Diponegoro University databa-

se. They were EBSCO, Sciencedirect, Pub-

med, and Google Scholar with selected key-

words. If there were the same journals on 

an electronic journal, one journal would be 

selected. The keywords used are FOUR sco-

re, GCS, adult patient, unconsciousness, va-

lidity reliability, coma scale, Glasgow Coma 

Scale, consciousness and Full Outline of 

Unresponsiveness. 

2. The characteristics of inclusion 

and exclusion criteria 

The study design for the systematic review 

was an observational study. It aimed to de-

termine the sensitivity and specificity of 

GCS and FOUR scores in patients with de-

creased level of consciousness in the ICU, 

who met the inclusion and exclusion crite-

ria. The inclusion criteria were: (1) Type of 

participants was limited by age, namely 

adult patients that were treated in the 

emergency room or ICU that did not receive 

sedation drugs; (2) Level of consciousness 

of the participants were measured using the 

GCS and FOUR score instruments, and the 

outcome measured was the death of the pa-

tient in the hospital; and (3) Articles were 

limited by journal publication years, name-

ly from 2007 to 2017 or 10 years for the 

maximum years. Besides, articles that were 

selected were full text articles.  
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3. Data Analysis 

The quality of the article was examined 

using the critical appraisal instrument from 

CASP (Critical Appraisal Skills Program). It 

was summarized in a table consisting of ti-

tle, year, author name, instrument, sample, 

study design, and study results (CASP, 

2013). 

Based on the result of the search for 

articles that have been carried out, there 

were 48 articles. 9 articles that fit the inclu-

sion and exclusion criteria were analyzed. 

All articles were observational study with 

cross-sectional design. The articles found 

were described in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The flow of the search for the article 

 

RESULTS 

A. Selection of the Article 

Based on the result of the analysis of the 

quality of articles using CASP, almost all 

articles met the criteria contained in the 

CASP assessment of check list of Clinical 

Prediction format. All articles have good 

quality. It could be seen from the methodo-

logy and outcome in the article. 

Based on the result of data extraction, 

the sensitivity and specificity values for 

GCS and FOUR scores instruments were 

different. There were 9 articles that showed 

the sensitivity and specificity values to-

wards population, cut-off values, and diffe-

rent results for each article. The sensitivity 

and specificity values of the GCS and FOUR 

Score instruments were summarized in the 

data extraction in Table 1. 

6 out of 9 articles showed that sensiti-

vity value of FOUR score was higher than 

GCS and specificity value of FOUR score 

was higher than GCS. Seven studies were 

conducted in patients with neurological 

disorders both in patients with brain 

trauma, neurosurgery, ischemic stroke, and 

head injury. One study was conducted in a 

population in patients with multiple 

traumas. In addition, another study was 

conducted in all cases. Three studies were 

conducted in China and Indonesia. Based 

on the result, the sensitivity and specificity 

of FOUR score was higher than GCS. 

48 full text articles were found.  
(18) EBSCO, (5) Sciencedirect, (3) Pubmed, 
(22) google scholar. 

23 completed articles filtered 
 (12) EBSCO, (1) Sciencedirect, (2) Pubmed, 
(8) google scholar. 

9 completed articles that were considered to 
meet the inclusion requirements.(5) EBSCO, 
(1) Sciencedirect, (2) Pubmed, and (1) google 
scholar. 

25 articles were eliminated 
because the title and abstract 
were not relevant 

14 articles were eliminated 
because the instruments, 
respondents and outcomes did 
not fit the inclusion criteria 
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Table 1. The Result of the Data Extraction  
Author  Population  Cut off value Result  
Jalali R and 
Rezaei M, 2014 

Brain injury in ICU of Teleghani 
Hospital 

GCS = 5 
FOUR score =6 

Sensitivity 0.684; specificity 0.636 
Sensitivity 0.684; specificity 0.773, with prediction of death in the hospital. 

Elco F M, 
Wijdick, E F M. 
et.al, 2005 

Patients with neurological disorders at 
Mayo clinic, America. 

GCS = 7 
FOUR score = 9 

Sensitivity 0.80; specificity 0.80 
Sensitivity 0.75; specificity 0.76, with prediction of death in the hospital. 

Akavipat P. et. 
al, 2011 

Patients with neurological disorders at 
Prasat Neurological Institute 

FOUR score = 14 
FOUR score = 10 

Sensitivity 0.77; specificity 0.95 
Sensitivity 0.71; specificity 0.93, with prediction of death in the hospital. 

Mansour O Y 
et.al, 2015 

Ischemic stroke in ICU of Alexandria 
hospital 

GCS = 7 
FOUR score = 8 

GCS : Sensitivity 0.96;spesifisitas 0.92 
FOUR score Sensitivity 1; specificity 0.86), in predicting the mortality rate of 
patients in the hospital 

Peng-Juan et.al 
2015 

Neurosurgery patient in the ICU of 
Nanfang Hospital  

GCS = 7 
FOUR score = 9 

Sensitivity 0.63; specificity 0.89 
Sensitivity 0.75; specificity 0.85, with prediction of death in hospital. 

  GCS = 10 
FOUR score = 13 

Sensitivity 0.83; specificity 0.72 
Sensitivity 0.79; specificity 0.74, with prediction of death in hospital. 

Baratloo et.al 
2015 

Multiple trauma in the Emergency 
Installation at Sohadaye Tajrish 
Hospital  

-  GCS : Sensitivity 0.842; specificity 0.886 
FOUR score: Sensitivity 0.869; specificity 0.884, with prediction of death in 
the hospital at the beginning of treatment. 
GCS : Sensitivity 0.895; specificity 0.954 
FOUR score: Sensitivity 0.895; specificity 1, with prediction of death in the 
hospital for 6 hours of treatment. 

Gorji 
Mohammad et. 
al. 2014 

Brain Injury trauma in the ICU room at 
Mazandaran University of Medical 
Science 

GCS = 4 
FOUR score = 4 

Sensitivity 0.85; specificity 0.78 
Sensitivity 0.92: specificity 0.87, with prediction of death in hospital. 

Tua Marlon 2014 Head Injury in the Emergency 
Installation, Indonesia 

GCS = 9,5 
FOUR score = 11,5 

Sensitivity 0.889; specificity 0.914 
Sensitivity 0.944; specificity 0.962, with prediction of death for 7 days of 
treatment in the hospital. 

Silvitasari, 
Sujianto, 
Purnomo;  2017 

Patients with decreased level of 
consciousness in the ICU 

GCS = 5 
FOUR score = 6 

GCS: sensitivity 0.722; specificity 0.737.  
FOUR score: sensitivity 0.861; specificity 0.816, with prediction of outcome 
(death) of patients in ICU. 

 

e-ISSN: 2549-0265 

 

 



Silvitasari et al./ Glasgow Coma Scale and Full Outline of Unresponsiveness Score 

e-ISSN: 2549-0265   343 

DISCUSSION 

Instrument of the study is a tool used by a 

Author to observe, measure, and assess 

phenomena. Therefore, the study activities 

can be systematic and easy to do. An instru-

ment is good if it can measure what should 

be measured (validity), produces the same 

value on repeated checks (reliable), has the 

same value on each component (linear), has 

simple instructions without any tools (easy 

to use), and can predict the outcome or the 

future (Dharma, 2011). 

The difference in sensitivity and spe-

cificity between FOUR score and GCS 

instruments showed that the sensitivity and 

specificity of FOUR score was higher than 

GCS. 6 out of 9 studies showed that sensi-

tivity value of FOUR score was higher than 

GCS and specificity value of FOUR score 

was higher than GCS. The result of this 

systematic review showed that the FOUR 

score instrument could be used as a sub-

stitute for the GCS instrument in assessing 

the level of consciousness towards the 

outcome of patients who lived or died. 

Based on the study result conducted by 

Silvitasari et al. (2016) in the ICU room 

without specifying specific diseases, the 

sensitivity and specificity of FOUR Score 

was higher than GCS. Therefore, these 

results were able to represent the level of 

consciousness of all patients in ICU with 

outcome of patients who lived or died for 7 

days of treatment. Based on the result of 

the previous study towards the population, 

seven studies were conducted in patients 

with neurological disorders both in patients 

with brain trauma, neurosurgery, ischemic 

stroke, and head injury. In addition, one 

study was conducted towards patients with 

multiple traumas. As a result, the previous 

studies have not been able to represent the 

generalization of the use of GCS and FOUR 

scores instruments. 

This FOUR instrument was created to 

facilitate and speed up the assessment of 

the level of patient consciousness where the 

neurological components needed in GCS do 

not exist (Steade et.al, 2009). An instru-

ment is good if the diagnostic value of the 

instrument is better, cheaper, the exa-

mination is not invasive, can be carried out 

faster and simpler, and easier to do 

(Bhisma, 2018). 

The assessment of the level of con-

sciousness with the right result can help fa-

milies and health workers in providing 

treatment, monitoring the condition of the 

development of patient health, providing 

comfort and simplicity of administration, 

and reduce the hospital cost (Bruno, 2011). 

Clinically, the errors in assessing the level 

of consciousness cause misdiagnosis; it has 

an effect on management and therapeutic 

errors (Bruno et al. 2011). 

Based on this systematic review, the 

sensitivity and specificity of the GCS and 

FOUR score instruments had good results. 

The average of the result of the validity of 

the instrument showed good to very good 

results to assess the outcome in the form of 

patient mortality with a value by > 50%, 

close to 1, or 100%. Further study needs to 

be conducted to find out the new cut-off 

values for the two instruments in order to 

strengthen the results of this study, espe-

cially study that is carried out in Indonesia. 
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